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THE FIRST VOLUME OF THE PUBLICATIONS 
OF THE “CHALLENGER" 

F OUR years have elapsed since ihe Challenger re¬ 
turned from her famous cruise, arid the scientific 
world has been looking, of late peihaps somewhat impa¬ 
tiently, for the first instalment of the long scries of 
volumes which is to embody the results of the investiga¬ 
tions of the best-cqmpped voyagers who ever left the 
shores of England for the purpose of enlarging the 
bounds of natural knowledge. 

But this is one of the many cases in which impatience 
Is more natural than justifiable In the “Geneial Intro¬ 
duction" with which Sir Wyville Thomson prefaces the 
“Reports 11 which are to appear in the first volume of the 
great work for which he is responsible, he mentions 
that the zoological specimens collected and preserved 
in alcohol during the voyage filled 2270 large glass 
jars, 1749 smaller bottles, i860 glass tubes, and 176 
tin cases; while 22 casks and 180 tin cases held objects 
preserved in other ways. 

In dealing with this vast mass of material, Sir Wyville 
Thomson justly considered it to be his fluty to ftbtain, as 
far as it was practicable so to do, the co-operation of the 
best specialists in every department, irrespective of 
nationality; and it is gratifying to find that, in reply 
to his invitations, many foreign men of science of great 
distinction have willingly associated themselves with a 
strong corps of English workers. This matter being 
arranged, the specimens had to be distributed to their 
destinations; and the several workers, rarely men of 
much leisure, found themselves embarked in months or 
years of critical and laborious investigation. Along 
with this went the slow process of writing out the 
results, and the still slower of executing the illustration 
with due care, all of which had to be finished before the 
printer could begin his operations. 

To those who are familiar with the amount of expendi¬ 
ture of trouble and time which all these processes mean, 
it will seem no small matter th *t seven treatises, illustrated 
by a large number of admirably executed plates, are now 
Vol. xxm.—No. 575 


ieady for distribution, and that three moie volumes of no 
less magnitude are to be issued before the end of the 
year , so that Lhc fifteen or sixteen volumes of which the 
whole woik is to consist may reasonably be expected to 
be in the hands of the public by 1R84 

The “Zoological Reports, 11 as these separate treaLises 
upon each gioup of specimens are termed, arc printed as 
they are completed, and are to be issued, without lefcrence 
to the order which they will eventually occupy, as soon ns 
sufficient malter to form a volume is ready. Each memoir 
will be separately paged, and will have its own legend for 
reference. This airangemcnt has been adopted in order that 
working naturalists may have access to the 11 Reports 1 as 
early as practicable, and that the multiplication of synonyms 
by the simultaneous publication of species by different 
observers may be avoided With this object in view, it 
would perhaps have been even better to have issued every 
“ Report" as it was ieady, but it may be Lhat there .ire 
practical difficulties in the way of the adoption of this 
course 

The present writer, though a fairly swift reader, does 
not profess to have perused the*seven elaborate memoirs 
now presented on behalf of the Challenger, nor if he had 
does he lay claim to 'that zoological omniscience which 
would justify him in criticising them in detaiL But as 
Mr. Brady deals with Lhe Ostracoda, Mr Davidson with 
the Brachiopoda, Dr Gunther with the Shore Fishes, Prof 
Kolliker with the PennaLulidse, Mr Moseley with those 
groups of Corals which he has made bis special study, 
Mr Parker with the Development of the Cheloman 
Skull, and Prof. Turnei with the Cctacen, it 19 question¬ 
able if any extant finite knowledge is likely to enable its 
possessor to say anything more or better than they have 
said on these respective topics And, as has been already 
remarked, there can be no sort of doubt as to the artistiL 
excellence of the 122 quarto plates which illustrate and 
adorn the text. 

Sir WyviJle Thomson's “Geneial Introduction," how¬ 
ever, is extremely readable both in size and in substance, 
and may be commended to that patient omnivore, the 
General Reader, who will find in its earlier pages a readily 
intelligible account of the fittings and appliances of the 
Challenger , and of the means by which the greatest 
depths of the sea have been made to yield some, at any 
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rate, of the secrets of the busy life which, contrary to all 
the beliefs of the naturalists of a past generation, blindly 
toils and moils in the darkness and cold of the marine 
abysses 

The latter half of the "Introduction” will be no less inter¬ 
esting to the biologist, since it embodies the general con 
elusions at which the scientific director of the Expedition 
has arrived, in a dissertation on thenature'and distribution 
of the fauna of the deep sea 

Sir W Thomson considers that the most " prominent 
and remarkable biological result” of the four years' work 
of the Challenger is the final establishment of the fact 
11 that the distribution of living beings has no depth-limit, 
but that animals of all the marine invertebrate classes, and 
probably fishes also, exist over the whole of the floor of the 
ocean." As to the exact nature of this deep-sea fauna at 
the greatest depths, he speaks with some hesitation ; but, 
at about 2000 fathom*, the list given on pages 36 and 37 
proves that there 1* a large and a varied assemblage of 
forms of life. Upwards, this characteristic deep-sea 
fauna extends to about 600 fathoms, and is richest 
between this depth and 1000 or 1200 fathoms Around 
all coasts, in temperate regions, the local shore forms, 
which occupy successive zones of depth as, on land, 
they characterise zones of height, gradually die out 
towards the 200-fathom line Nor is there any close 
relation between the abyssal and the shore fauns of any 
given latitude or longitude—on the contrary, the abyssal 
fauna is singularly uniform and appears "to have been 
derived from a genetic source different from that of the 
shore fauna." In fact, Sir Wyville Thomson appositely 
compares the abyssal ocean—that is the sea everywhere 
below 200 fathomor thereabouts—to a world-wide lake 
of comparatively still water, which, in its deeper parts, is 
very cold, its temperature neither rising nor falling appre¬ 
ciably beyond the average of 35 0 F. 

Thus there is a certain parallel between land and sea 
distribution, inasmuch as all Alpine florae present marked 
analogies with circumpolar flora: The cold land is discon¬ 
tinuous, whence it presents, as it were, islands of analogous 
population all over die world ; while the cold water being 
continuous, the continuity in its population is correspond¬ 
ingly unbroken. IJut the uniformity and invariability of 
conditions is far more complete in the abyssal lake than 
on the mountain-tops , and the homogeneity of the popu¬ 
lation harmonises with that of the medium in uhich it 
lives. 

Sir Wyville Thomson draws attention to the fact that 
this widespread abyssal 1 uuna 

“. . . . has a relation to the deep-water fauna of the 
Oolite, the C iaU, and the Tertiary formations, so close 
that it is difficult to suppose it in the main other than the 
same fauna which his been subjected to a slow and con¬ 
tinuous change under slightly varying circumstances 
according to some law, of the nature of which we have 
not as yet the remotest knowledge” (p. 40). 

11 There hi every reason to believe that the existing 
physical condi 110ns or this area date from a very remote 

eriod, and that the present fauna of the deep sea may 

e regarded as directly de cended from fauna: which have 
necessarily occupied ilie same deep sea. . . . That the 
present abyb*al fauna 1 - the result of progressive change 
there can be no room for doubt; but it would seem that, 
in this case, the progi ha* been extremely slow, and 
that it has been brought, about almost in the absence of 


those causes—such as minor and IocaI oscillations of the 
crust of the earth producing barriers and affecting climate- 
on which we are most inclined to depend for the modifi¬ 
cation of fauns. The discovery of the abyssal fauna, 
accordingly, seems to have given us an opportunity or 
studying a fauna of extreme antiquity, which has arrived 
at its present condition by a slow process of evolu¬ 
tion from which all causes of rapid change have been 
eliminated" (p. 50). 

That the deep-sea fauna presents us with many forma 
which are the dried and but little modified descendants 
of Tertiary and Mesozoic species is a proposition which 
few who attend to the evidence will be disposed to deny. 
But I may venture to express some doubt, whether it 
may not be well to keep a conclusion of such gravity 
and so well founded, apart from views respecting the 
absence of "minor local oscillations of the crust of the 
earth" in the area of the present great ocean basins, 
which Sir Wyville Thomson expresses more fully else¬ 
where. 

"There seems to be sufficient evidence that all changes 
of level since the close of the Paleozoic period are in direct 
relation to the present coast lines. 

" There does not seem to be a shadow of reason for 
supposing that the gently undulating plains, extending for 
over a hundred million of square miles, at a depth of 
2500 fathoms beneath the surface of the sea, and pre¬ 
senting, like the land, their local areas of secular eleva¬ 
tion and depression, and their centres of more active 
volcanic disturbance were ever raised, at all events m 
mass, above the level of the sea, such an arrangement, 
indeed, is inconceivable" (p. 46). 

I must plead ignorance of the "sufficient evidence" to 
which Sir Wyville Thomson refers ; in fact, I should have 
thought that the sufficient evidence lay in the other 
direction Surely there is evidence enough and to spare 
that the Cretaceous sea, inhabited by various forms, some 
'of whose descendants Sir W. Thomson, as I believe 
justly, recognises in the present deep-sea fauna, once 
extended from Butam over the greater part of Central and 
Southern Europe, NorLh Africa, and Western Asia to the 
Himalayas. In what possible sense can the change of 
level which has made dry land and sometimes mountain 
masses of nine-tenths of this vast area be said to be 
“in direct relation to the present existing coast lines”? 

That the abyssal plains were ever all elevated, at once, 
is certainly so improbable that it may justly be termed 
inconceivable , but there is nothing, so far as I am aware, 
in the biological or geological evidence at present ac¬ 
cessible, to lender untenable the hypothesis that an 
area of the mid-Atlantic or of the Pacific sea-bed as big 
as Europe should have been upheaved as high as Mont 
Blanc and have subsided again any time since the 
Palaeozoic epoch, if there weie any grounds for enter¬ 
taining it. 

In concluding the “ Introduction” Sir Wyville Thomson 
expresses " a strong personal impression ” on two points. 
The one is that the study of the abyssal fauna lends a 
powerful support to the doctrine of evolution. The other 
is, that " the character of the abyssal faqna refuses to give 
the least support to the theory which refers the evolution 
of species to extreme variation guided only by natural 
selection ” But the grounds assigned for the latter opinion 
are hardly so cogent as might be desirable. 

"Species are just as distinctly marked in the abyssal 
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fauna as elsewhere, each species varying within its definite 
range as each species appears to have varied at all times 
past and present' 1 (p. 50). 

Exactly so; the abyssal species are like species else¬ 
where. The difficulties in the way of the application of 
the evolution of species by variation and selection there¬ 
fore in this case cannot be greater than elewhere. In 
fact, from the sentences which end the * f Introduction ” it 
seems doubtful whether they are not less than in many 
other cases. 

“Transition forms linking species so closely as to cause 
a doubt as to their limit are rarely met with. There is 
usually no difficulty in telling what a thing is " (p. 50), 

Hence it appears that the study of the abyssal fauna 
has satisfied Sir Wyville Thomson that transitional 
forms are sometimes met with , and that, sometimes, he 
has found a difficulty in " telling what a thing is." And 
this admission is all that the most ardent disciple of Mr 
Darwin could desire. 

However, the value of the great work which is now 
being brought before the public does not lie in the specu¬ 
lations which may be based upon it, but in the mass and 
the solidity of the permanent additions which it makes to 
our knowledge of natural fact. Sir Wyville Thomson 
and his colleagues must be congratulated on having made 
an excellent beginning, the looker-on may properly content 
himself with wishing tlieoi a speedy and a good ending. 

T. H Huxlev 


THE LAVA-FIELDS OF NORTH-WESTERN 
EUROPE 

ROM the earliest times of human tradition the basin 
of the Mediterranean has been the region from which 
our ideas of volcanoes and volcanic action have been 
derived. When the old classical mythology passed away 
and men began to form a more intelligent conception of 
a nether region of fire, it was from the burning moun¬ 
tains of that basin that the facts were derived which 
infant philosophy sought to explain. Pindar sang of the 
crimson floods of fire that rolled down from the summit 
of Etna to the sea as the buried Typhoeus struggled 
under his mountain load. Strabo, with matter-of-fact 
precision and praiseworthy accuracy, described the erup¬ 
tions of Sicily and the Aeolian Islands, and pointed out 
that Vesuvius, though it had never been known as an 
active volcano, yet bore unequivocal marks of having 
once been conoded by fires Lhat had eventually died out 
from want of fuel. In later centuries, as the circle of 
human knowledge and experience has widened, it has 
still been by the Mediterranean type that the volcanic 
phenomena of other countries have been judged. When a 
geologist thinks or writes of volcanoes and volcanic*action, 
it is the structure and products of such mountains as ELna 
and Vesuvius lhat are present to his mind. Nowhere 
over the whole surface of the globe have eruptions been 
witnessed different in kind though varying in degree from 
those of the Mediterranean vents. And hence even among 
those who have specially devoted themselves to the study 
of volcanoes there has been a tacit assumption that from 
the earliest times and in all countries of the world where 
volcanic outbreaks have occurred, it has been from local 
vents liko those of Etna, the Aeolian Islands, the Phleg- 
raean Fields, or the Greek ArdMpelago. 


If one were to assert that this assumption is probably 
erroneous, that the type of volcanic “ cones and craters ” 
has not been in every geological age and all over the 
earth's surface the prevalent one, that, on the contrary, it 
is the less portentous, though possibly always the most 
frequent type of volcanic action, and belongs perhaps to 
a feebler or waning degree of volcanic excitement—these 
statements would be received by most European geologists 
with incredulity, if not with some more pronounced form 
of dissent. Yet I am convinced that they are well 
founded, and that a striking illustration of their truth 15 
supplied by the greatest of all the episodes in the volcanic 
history of Europe—that of the basalt-plateaux of the 
north-wesL 

It is now some twelve years since Richthofen pointed 
out that on the Pacific slope of North Ameuca there is 
evidence of the emission of vast floods of lava without 
the formation of cones and craters Geologisrs interested 
in these matters may remember with what destructive 
energy Scrope reviewed his “ Natural System of Volcanic 
Rocks”, how he likened it to the old crude ideas that 
had been in vogue m his younger days, and which a 
study of the classical district of Auvergne had done so 
much to dispel; and how he ridiculed what he regarded 
as "fanciful ideas" and “untenable distinctions/' which 
it was “a miserable thing” to find still taught in mining- 
schools abroad My own reverence for the teaching of 
so eminent a master and so warm-hearted a fuend led me 
to acquiesce without question in the dictum of the author 
of " Considerations on Volcanoes ” Having rambled over 
Auvergne with his admirable sections and descriptions 
in my hand, I knew his contention as to the removal of 
cones and craters by denudation and the survival of more 
or less fragmentary plateaux once connected with true 
cones to be undoubtedly correcl with respect at least to 
that region Nevertheless there were features of former 
volcanic action on which the phenomena of modern volca¬ 
noes seemed to me to throw very little light In particu¬ 
lar the vast number of fissures which in Britain had been 
filled with basalt and now formed the well-known and 
abundant “dykes" appeared hardly to connect them¬ 
selves with any known phase of volcanism The area 
over which ihesc dykes can be traced is probably not less 
than 100,000 square miles, for they occur from Yorkshire 
to Orkney, and from Donegal to the mouth of the Tay. 
As they pieice formations of cveiy age, including the 
Chalk, as Lhey tiaverse even the largest faults and cross 
from one group of rocks into another without interrup¬ 
tion or dcilcLfion, as they become more numeious towards 
the great basaltic plateaux of Antrim and the Inner 
Hebndes, and as they penetrate the older pmtions of 
these plate lux, L inferred that the djkcs probably be¬ 
longed to the fficat volcanic period which witnt-ssed the 
outburst of thescVestern basalts Fuuhcr icsearch has 
fully confirmed this inference Thcie can be no doubt that 
the outpouimg of these gieat floods of lava of which the 
hills of Antrim, Mull, Morvcn, Skye, Faroe, and part of 
Iceland arc merely surviving fragments and the extrava¬ 
sation of these thousands of dykes are connected mani¬ 
festations of volcanic energy during the Miocene period 
But thu> association of thin nearly level sheets of basalt 
piled over each other to a depth of sometime» 3,000 feet, 
with lava-filled fissures sometimes 200 miles distant from 
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them; presented difficulties which in the light of modern 
volcanic action remained insoluble. The wonderfully 
persistent course and horizontality of the basalts with the 
absence or paucity of inter stratified tuffsj and the want of 
any satisfactory evidence of the thickening and uprise of 
the basalts towards tyhat might be supposed to be the 
venU of eruption were problems which again and again I 
attempted vainly to solve. Nor so long as the incubus of 
"cgnes and craters " lies upon one’s mind does the ques¬ 
tion admit of an answer. A recent journey in Western 
America has at last lifted the mist from iny geological 
vision Having travelled for many leagues over some 
of the lava-fields of the Pacific slope, I have been 
enabled to realise the conditions of volcanism described 
by Richthofen and, without acquiescing in all lus theore¬ 
tical conclusions, to judge of the reality of the distinction 
which he rightly drew between “massive eruptions” 
and ordinary volcanoes with cones and craters. N ever 
shall I forget an afternoon in the autumn of last year 
upon the great Snake River lava desert of Idaho. It 
was the last day of a journey of several hundred miles 
through the volcanic legion of the Yellowstone and 
Madison We had been riding for two days over 
fields of basalt, level as lake bottoms, among the valleys, 
and on the morning of the last day, after an inter¬ 
view with an armed party of Indians (it was only a few 
days before the disastrous expedition of Major Thorn¬ 
burgh, and the surrounding tribes were said to be already 
in a ferment), we emerged from the mountains upon the 
great sea of black lava which seems to stielch illimitably 
westwards. With minds keenly excited by the incidents 
of the journey, we rode for hours by the side of that appa- 
lently boundless plain Here and there a trachytic spur 
projected from the hills, succeeded now and then by a 
valley up which the black flood of lava would stretch 
away into the high grounds It was as if the great plam 
had been filled with molten rock which had kept its level 
and wound in and out along the bays and promontories 
of the mourftam-slopcs as a sheet of water would have 
done. Copious springs and streams which issue from the 
mountains are soon Jost under the and basalt The 
Snake River itself, however, has cut out a deep gorge 
through the basalt down into the trachytic lavas under¬ 
neath, but winds through the desert without watering 
it. The precipitous walls of the cafion show that the 
plain is covered by a succession of parallel sheets of 
basalt to a depth of several hundred feet. Here and 
there, I was told, streams that have crossed from the 
hills and have flowed underneath the lava-desert issue 
at the base of the canon-walls, and swell the Snake 
River on its way to the Pacific The resemblance of 
the horiiontal basalt-sheets of this region to those with 
which I was familiar at home brought again vividly 
before my mind the old problem of our Miocene dykes 
and Richthofen's rejected type of u massive" or fissure 
eruptions I looked round in vain for any central cone 
from which this great sea of basalt could have flowed. 
It assuredly had not come from the adjacent mountains, 
which consisted of older and very different lavas round 
the worn flanks of which the basalt had eddied. A few 
solitary, cinder cones rose at wide intervals from the 
basalt plain, as piles of scoriae sometimes do from the 
vapour vents on the surface of a Vesuvian lava-stream, 


and were as unequivocally of secondary origin. Riding’ 
hour after hour ambng these arid wastes; I became etffr 
vinced that all volcanic phenomena are not to be'explained 
by the ordinary conception of volcanoes, but that there is 
another and grander type of volcanic action, where, in¬ 
stead of issuing from separate vents and piling up cones 
of lava and ashes around them, the molten rOcfc has risen 
in fissures, sometimes accompanied by the discharge of 
little or no fragmentary material; and has welled forth so 
as to flood the lower ground with successive horizontal 
sheets of basalt. Recent renewed examination of the 
basalt-plateaux and associated dykes in the west Of 
Scotland has assured me that this view of their origin 
and connection, which first suggested itself to my mind 
on the lava-plains of Idaho, furnishes the true key to 
their history 

The date of these lava-floods of the Snake River is In 
a geological sense quite recent. They have been poured 
over the bottoms of the present valleys, sealing up be¬ 
neath their sheets of solid stone river-beds and lake-floors 
with their layers of gravel and silt. The surface of the 
lava is in many places black and bare as if it had cooled 
only a short while ago Yet there has been time for the 
excavation of the Snake River canon to a depth of 700 
feet through the basalt-floor of the plain. In so arid a 
climate, however, the denudation of this floor must be 
extremely slow Much of the plain is a verdureless waste 
of loose sand and dust which has gathered into shifting 
dunes. Save in the gorges laid open by the mam river 
and some of its tributaries hardly any sections have yet 
been cut into the volcanic floor Dykes and other pro- 
trusions of basalt occur on the surrounding hills, but the 
chief fissures or vents of emission are still no doubt buried 
beneath the lava that escaped from them. 

In NorLli-Western Europe, however, the basalt-sheets 
were erupted as far back a$ Miocene times. Since then, 
exposed to many vicissitudes of geological history—sub¬ 
terranean movement and changes of climate, with the 
whole cpigene army of destructive agencies, air, rain, 
frost, streams, glaciers, and ice-sheets—the volcanic 
plateaux, trenched by valleys two or three thousand feet 
deep and a mile or more in breadth, and stripped bodily 
off many a square mile of ground over which they once 
spread, have been so scarped and cleft that their very 
roots have been laid bare. Viewed in the light of the 
much younger basalts of the Western Tenitones of North 
America, their history becomes at last intelligible and 
more than ever interesting. We are no longer under the 
supposed necessity of finding volcanic cones vast enough 
to have poured forth such wide-spread floods of basalt. 
The sources of the molten rock are to be sought in those 
innumerable dykes which run across Britain from sea to 
sea, and which in this view of their relations at once fall 
into their place in the volcanic history of the time. 

No more stupendous senes of volcanic phenomena 
has yet been discovered m any part of the globe. We 
are first presented with the tact that the crust of the 
earth over an area which in the British Islands alone 
amounted to probably not less than 100,000 square miles, 
but which was only part of the far more extensive region 
that included the Faroe Islands and Iceland, was rent by 
innumerable fissures in a prevalent east and west or south¬ 
east and north-west direction. These fissures, whether due 
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to sudden shocks or slow disruption, were produced with 
such irresistible force as to preserve their linear character 
and parallelism through rocks of the most diverse nature, 
and even across old dislocations having a throw of many 
thousand feet. Yet so steadily and equably did the 
Assuring proceed over this enormous area, that compara¬ 
tively seldom was there any vertical displacement of the 
sides. We rarely meet with a Assure which has been 
made a true fault with an upthrow and downthrow side, 

The next feature is the rise of molten basalt up these 
thousands of Assures. The most voluminous streams of 
lava that have issued from any modern volcanic cone 
appear but as a minor manifestation of volcanic activity 
when compared with the Ailing of those countless rents 
over 10 wide a region. Mining operations in the Scottish 
coal-Aelds have shown that dykes do not always reach 
the surface. In all parts of the country, too, examples 
may be observed of breaks m the continuity of dykes. 
The same dyke vanishes for an interval and reap¬ 
pears on the same line, but is doubtless continuous 
underneath. What proportion of the dykes ever commu¬ 
nicated with the surface at the time of their extravasation 
is a question that may perhaps never be answered. It is 
difficult to believe that a considerable number of them 
did not overflow above ground even far to the east of the 
main and existing outflows But so extensive has been 
the subsequent denudation that all trace of such super¬ 
ficial emission has been removed The general surface of 
the country has been lowered by sub-aerial waste several 
hundred feet at least, and the dykes now protrude as hard 
ribs of rock across the hills. 

Traced westwards the dykes increase in abundance, 
till at last they reach the great basaltic plateaux Mac- 
culloch long ago sketched them in Skye, using through 
the Jurassic rocks and merging into the overlying sheets 
of basalt. Similar sections occur 111 the other islands 
and in the north of Ireland The lofty mural escarp¬ 
ments presented by the basalt plateaux once extended 
far beyond the limits to which they have now been 
reduced. The platform from which they have been re- 
tnoved shows in its abundant dykes the fissures up which 
tho successive discharges of lava rose to the surface, 
where they overflowed in wide level sheets like those still 
bo fresh and little eroded in Western North America 

That there were intervals between successive out¬ 
pouring! of basalt is indicated by the occasional inter¬ 
stratification of seams of coal and shale between the 
different flows, These partings contain a fragmentary 
record of the vegetation which grew on the neighbouring 
hills and which may even have sometimes found a foot¬ 
hold on the crumbling surface of the basalt floor until 
overwhelmed by fresh floods of lava. Not a trace of 
marine organisms has anywhere been found among these 
interetratifications There is every reason to believe that 
the volcanic eruptions were all subadrial, Sheet after 
sheet was poured forth over the wide valley between the 
mountains of Donegal and the Outer Hebrides on the 
one tide and those of the north-east of Ireland and the 
wfctt of Scotland on the other, until the original surface 
bad been buried in some places 3000 feet beneath volcanic 
ejections. 

I believe that the most stupendous outpourings of lava 
to geological history have been effected not by the 


familiar type of corneal volcano, but by these less known 
fissure-eruptions Both types arc of course only manifesta¬ 
tions in different degrees of the same volcanic energy. It 
is by no means certain that the " massive" or fissure type 
belongs wholly to former geological periods. In particular 
one <s disposed to inquire whether the great Icelandic 
lava-floods of 1783—the most voluminous omecord- may 
not have been connected rather with the opening of widc- 
reaching fissures than with the emissions of a single 
volcanic cone The reality and importance of the 
grander phase of volcamsm marked by fissure-eruptions 
have been recognised by some of the able geologists 
who in recent years have explored the Western States and 
Territories of the American Union But they have not 
yet received due acknowledgment on this side of the 
Atlantic, where the lesser type of cones and craters has 
been regarded as that by which all volcanic manifesta¬ 
tions must be judged. We are fortunate in possessing 
in the north-west of Europe so magnificent an example 
of fissure-eruption*, and one which has been so dissected 
by denudation that Us whole sLructuie can be interpreted. 
The grand examples on the Pacific slope of America 
have yet to be worked out in detail, and will no doubt 
cast much fresh light on the subject, more especially upon 
those phenomena of which in Europe the traces have been 
lemovud by denudation But the other continents also 
arc not without their illustrations. 'I he basaltic plateaux 
of Abysbinia and the "Deccan traps” of India probably 
mark the site-* of some of the great fissurc-erupLions 
which have piodurcd the la\a-ficlds of the Old World- 
In their recent adnniablc mum! of the il Geology of 
India,” Messrs Medlicott and IlJanford describe the per¬ 
sistent horizontally of the vast basalt-sheets of the 
Dccc.m, the absence of any associated volcanic cones or 
the least trace of them in that legion, and Llie abundance 
of dyires in the underlying plitfonn of older rocks 
where it emerges from beneath the volcanic plateaux. 
They confers ilie dnhculty of explaining ihc origin of such 
enormous outpuunngs of basalt byiefercnce to any modern 
volcanic phenomena Their descriptions of these Indian 
Cretaceous lava-floods might, however, be almost hlerally 
applied to the Miocene platcftLK of North-western Europe 
and to the Pliocene or recent examples of Western North 
America. ARCH Geikik 

THE ATOMIC THEORY 
The Atomic Iheoty. By Ad, Wurtz, Membre do 

lTnslitur, &c. Translated by E. Clcminshaw, M.A 

(London C. Kogan Paul and Co., 18B0.) 
n^HE latest addition to the International Scientific 
Senes is at once a scientific treatise and an artistic 
work. The translator has very fairly maintained the 
clearness and crispness of the French style, whereby the 
book is marked with a distinct individuality and self- 
completeness. 

The sharpness of tfiv impression which this work pro 
duces on the mind is gained without making any great 
sacrifice of accuracy, although it must be confessed there 
is, in some chapters, a lack of detailed facts, which is 
against the value of the work as a reference book for the 
advanced student; and m others there is too free a use 
of fancy, which faculty is not synonymous flith that 
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Other without which no great scientific work can be 
produced, viz,, imagination. 

The work is divided into two books, the first, and 
most valuable, treating of *1Atoms/' the second of 
11 Atomicity." The historical introduction is very full, 
and remarkable for the clear exposition of the work of 
Richter, which was of so much importance in- the subse¬ 
quent development of the doctrine of atoms. The error, 
which is still fallen into in some books, of attributing the 
a law of proportionality" to Wenzel is pointed out and 
corrected. 

Full justice is not done to the work of Avogadro, on 
which, confirmed as it has been by physical evidence, 
rests the structure of modem chemistry. The distinction 
between "integral molecules" and "elementary mole¬ 
cules" was clearly stated by Avogadro in 1811, three 
years before the date of the publication of Ampere’s 
letter to the Comte Berthollet. Ampere's attempt to 
extend the hypothesis to facts concerning crystalline 
bodies cannot be regarded as an improvement on the 
simpler conception of Avogadro. 

But throughout this work there is a manifest resolve to 
abate no jot nor tittle of that assertion, which, made with 
the plenary knowledge of a chemical Philistine, sounded 1 
the keynote of M. Wurtz's well-known “ History of the 
Atomic Theory” 

The statement on p 42 of the reasons for adopting H a 
as the standard of molecular weights is neither clear nor 
satisfactory The student might readily suppose that 
this standard is adopted simply for the sake of conveni¬ 
ence i he might also be led to legard the statement 
of Avogadro J s law, on this page, as a deduction from some 
vaguely-expressed relations between the number of atoms 
in elementary molecules and the volumes occupied by 
these atoms 

Few text-books make clear the fundamental deficiency 
of the Daltonian theory, viz, the absence of any trust¬ 
worthy means for determining the weights of the "atoms” 
(or as we now say, molecules) of compound bodies 
Dalton, and Berzelius aftei him, laid down rules for deter¬ 
mining these weights, but Lhc rules of both chemists were 
wholly empirical. "The atomic weight of an element is 
the smallest amount of that element which combines with 
unit-weight of hydrogen to form an atom of a compound," 
but so long as the " atom " of the compound was undefined, 
the atomic weight of the element could not be determined. 

Avogadro furnished chemists with a means of deter¬ 
mining the molecular weights of all gasifiable bodies , and 
in modern chemistry determination* of molecular weights 
of many compounds of a given element, and analyses of 
these compounds, must precede the determination of the 
atomic weight of the element itself 

The atomic weight of an element is the smallest amount 
of that element—referred to hydrogen as unity—contained 
in the molecule, that is in two gaseous volumes of any 
compound thereof For lack of a clear differentiation 
between atom and molecule, and for lack of a definite 
statement of how atomic weights arc determined, the full 
and valuable table, extending from p. 104 to 109, loses 
much of its meaning This table, by the way, very closely 
resembles a table which occurs in Lothar Meyer's 11 Die 
modernen Theoneen 1 '; the alterations made by M. Wurtz 
certainly do not add to the value of the tabic. 


Dalton's objections to the generalisation of Gay Lussac, 
that “ equal volumes of gases contain equal numbers of 
atoms," was, as we now know, perfectly justifiable, but 
onp. 3j Dalton is said to have repudiated "the solid sup¬ 
port which the great French chemist gave to his ideas . 11 

Gay Lussac’s generalisations could not be true, said 
Dalton, because of such a reaction as that between 
nitrogen and oxygen, wherein equal volumes of each 
combine, and the product, nitric oxide, measures twice 
the volume of either; that is, there are, according to Gay 
Lussac, twice as many atoms of nitric oxide as of oxygen 
or nitrogen, but as elementary atoms are chemically 
indivisible, this is impossible. Berzelius obviated, or 
rather shirked, the difficulty by applying Gay Lussac's 
generalisations to elementary gases only, but a full 
reconciliation between the views of Dalton and those of 
Gay Lussac was only possible when Avogadro 1 s fruitful 
idea of the existence of molecules as distinct from atoms 
was fully recognised m chemical science. 

In describing the physical methods for checking atomic 
weight determinations, the law of Dulong and Petit is 
stated in too absolute a manner, if the data concerning 
the specific heats of the elements arc carefully considered, 
it is evident that in many cases the value varies very 
much with temperature, that in others no direct determi¬ 
nation of specific heat has yet been made, and that the 
law cannot be regarded as a final statement of the con¬ 
nection between the specific heats and atomic weights of 
the elements 

The state of our knowledge with regard to the struc¬ 
ture of molecules, indeed, renders a full understanding of 
specific heat at present impossible. The dynamical theory 
of gases has not yet been fully worked out in this 
direction. 

Although the " law of Avogadro " is a deduction from 
the dynamical theory of gases, and as such is invested 
with an authority which no mere collection of mppirical 
facts can bestow upon it, yet nowhere in M. tVurtx’s 
book 15 this insisted upon. 

The compromise between an atomic and an equivalent 
system of notation, which was so long adopted by 
chemists, 11 well described and its evils fully laid bare. 

The objectors to Avogadro’5 law are more numerous 
and more important in France than in this country or in 
Germany, hence M. Wurtz devotes considerable space to 
the subject of dissociation, which he discusses with much 
clearness and wealth of illustration. 

The demonstration on pp. 121-123 of the monatomic 
character of the mercury molecule is admirable. 

In the list of names of those who have pointed out 
relations between the atomic weights of elements and 
properties of their compounds, there is a serious omission, 
viz, the name of A. R, Newlands. This subject of 
relation between atomic weights and properties of com¬ 
pounds is discussed on pp. 154-176. A better idea of 
MendelejefFs “ periodic law" may be obtained from these 
pages than probably from any other English text-book, 
but surely it would have been well had the author iqore 
explicitly acknowledged his indebtedness to Lothar 
Meyer's work. The graphic representation of the rela¬ 
tions between the atomic weights and physical properties 
of the elements—taken from Meyer's book— has not 
hitherto been in the hands of the English student. 
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Tho second part of M. Wurtz's book, dealing 1 with 
Valency, is not, in ourj opinion, of equal value with the 
first. 

After reading these chapters one finds it hard to find a 
reason for introducing into science the conception of 
valency, so variable and shifting is this property of atoms 
made to appear. 

On p. 239 it is stated that chlorine is monovalent in 
HCIO, pentavalent in HC 10 a , and heptavalent in HC 1 CV 

Scarcely a hint is given of the many objections to ex¬ 
tending considerations concerning valency, in any but a 
most tentative manner, to non-gasifiablc bodies. The 
theory of molecular as distinct from atomic compounds is 
dismissed ; all arc regarded as atomic, and the valencies 
of the atoms seem variable at pleasure. Where proof of 
the valency of atoms is not forthcoming, assertion is used 
in its place 

The author's treatment of affinity is not satisfactoiy 
“ Affinity is the force of Combination, chemical energy.” 
11 Atoms attract each other, and this atomic attraction is 
affinity.” “Thus we know that while hydrogen is united 
to chlorine with extreme energy, oxygen combines with 
less force " Surely the translator is to blame for some of 
these sentences. 

The theory of valency deserved a more rigorous and 
exact treatment than M. Wurtz has given it. 

We leave the book, feeling that it is the production of 
a brilliant author, not the work of a deep thinker 

M. M P M. 


NEW ZEALAND MOLLUSCS 
Manual of the New Zealand Mollusca By Frederick 

Wollaston Hutton, F.G.S. Published by command. 

(Wellington, 1880) 

N an interesting article which appeared in Nature, 
voL xxn. p. 461, entitled “The New Zealand Insti¬ 
tute," attention was called to the publications of the 
Institute and to the excellent work in science achieved by 
(he author of the manual above mentioned, and by many 
other naturalists, as well by geologists, chemists, astrono¬ 
mers, archeologists, physicists, and philosophers. When 
the traditional New Zealander visits the ruins of the old 
country, it is to be feared that he will lament our igno¬ 
rance instead of expressing his admiration of our past 
eminence. 

Prof. Hutton seems to have contributed to the publi¬ 
cations of the Institute a number of valuable papers on 
“the various divisions of the fauna of New Zealand” 
We are not quite sure that our knowledge of any one 
department of the fauna would be so much advanced by 
a multifarious zoologist as by a specialist who has de¬ 
voted himself to the study of that department. The 
division of labour is not less desirable in natural history 
then in other equally extensive fields of work. The 
material is so vast that a Linnd, Buflbn, or Cuvier would 
be now rather an anachronism than a marvel. 

The present work is called 11 A Systematic and Dgpcrip- 
tive Catalogue of the Marine and Land Shells, and of 
the soft Mollusks and Polyzoa of New Zealand and the 
adjacent Islands." It belongs to the Colonial Museum 
and Geological Survey Department, of which Dr. Hector, 
the well-known geologist, is the director. Its scope is 


most useful; and, as the preface by Dr. Hector very 
properly stales, “ an accurate knowledge of the affinities 
and distribution of the recent shells of New Zealand is 
a very necessary element in the geological survey of the 
country, as it must form the basis of our Tertiary geology, 
upon the correct deciphering of which many questions of 
the highest interest depend ” And he adds, “ Shells 
afford the most reliable data for palxontologists, but 
before the extinct shell-fauna can be utilised, the recent 
shells of the area must be thoroughly determined.” This 
is quite true. Wc are dispobCcJ, however, to carry the 
process a step further. It is not enough to determine or 
make out the recent shells, but they must be critically 
compared with their fossil analogues. For want of such 
comparison the late Prof Nyst, M Vandenbroeck, and 
other Belgian paleontologists have unfortunately caused 
some confusion by a wrong identification of recent or 
living species with Tertiary species. 

The “Manual” contains 237 page*. There are no 
plates or illustrations. It appears to comprise all that is 
known of the subject, and to have been conscientiously 
and on the whole carefully written But, like all other 
books, it is not faultless In the Bibliography “ Linneus ” 
is the name given as the author of the 12th edition of the 
“ Systema Nalurx ” It ought to be “ Lmnd,” accoiding 
to the title-page and dedication “Gastropoda” is 
now the usual, as well as correct, spelling of the class, 
not “ Gasteropoda ” The shell of the family Patclluice 
is not a simple cone, but is spiral in the young The 
Bullida arc not all eyeless The sub-order “Lucinacea” 
is described as having the gills, “one on each side n , but 
in one of the families of this sub-order there are “ two 
gills on each side ” The family “ Radultda" is stated to 
have the foot “ not byssiferous'' ; Limahians with its foot 
spins a byssus and makes its curious nest. In the " Arti¬ 
ficial Key to the Marine Shells” the remarkable class 
Solenoconchia (or as Prof. Hutton in another place prefers 
to call it, “Scnphopoda”) is omitted The shell in “ Capu- 
hda ” is described as “not spiral" These and other 
less important errors can be corrected in a future edition. 
Wc regret, but arc not surprised, to see the rcmaik that 
“ not much dependence can be placed on the localities in 
Mr. Cuming's collection," which was purchased for tho 
British Museum at a large price. This is the case with 
all dealers, and it sadly disturbs our ideas of geographical 
distiibution We are inclined to question even such 
species as Os/rea ednhs, Myttlus ediths and Incut a 
(Lortpcs) divaricata as indigenous to New Zealand. 
These are included in a list of sixty-four species believed 
by the author to be the only New Zealand species of 
which there is evidence that they are found an)where 
else, although he admits that the identification has 
in most cases been made solely by descriptions and 
figures. The same remark applies to Cypraa curopaa, 
“ Philippic Intea” — Solariumhybridum } Littonna cerru- 
lescens ■» ueritoides , and Crcpidula wtguiforwis. But, per 
contra^ the Saxicffla nustrahs of Lamarck is scarcely a 
variety of S rugosa, Linnd. Thr diagnosis of the soft parts, 
or “animal,” of Vttrina and Succtnca , viz, too large to 
enter the shell,” does not suit the European species of 
those genera. In the family Assimtnudtx the eyes are 
placed not “on the middle of the tentacles," but on their 
tips. “ Odostomia factea" is not the Linnean species of 
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Turbo, but another species bo named by Mr. Angas 
Nor Is the Nucula sulcata of A. Adams the same as 
Bronn’s much older species of that name. But a serious 
defect of the work consists 111 the description of the 
shells. We give one instance among many. Ltttonna 
Hova xealandiG is described as “somewhat globosely 
turbinated," with the whorls 11 spirally irregularly linearly 
grooved;" and the characters of the several species are 
not arranged systematically or in any kind of sequence. 
Dog-Latin would be almost preferable to such English. 
Perhaps, however, the descnption of species made by 
the late Mr Reeve may have been copied from his 
11 Conchologia Icomca " Frof. Hutton says that there 
are " between 300 and 400 species' 1 of the New Zealand 
mollusc a and polyzoa This is considerably less than half 
the number of those species which have been recorded as 
inhabiting the British seas. J. Ghyn Jeffreys 


OUR BOOK SHELF 

The Zoological Record for 1878, being vol xv of the 

Record of Zoological Literature, ediLed by E. C. Rye. 

(London • John Van Voorst, 1880 ) 

This publication seems to pursue the even tenor of its 
very useful way. The editor has to acknowledge grants 
of 250^ towards the expenses of the work from the IJntish 
Association for the Advancement of Science, the Royal 
Society, and the Zoological Society of London. The 
“Record of the Arachnid.! for 187S" has been unavoid¬ 
ably postponed until vol xvi, and Mr. Ruby has for the 
future undertaken all of the groups of the Insccu with the 
exception of the Colcoptera, which the ediLor will sLill ic- 
view. Entomologists will perceive with regiet that they I bus 
lose the services of Mr McLachlan, who has reported on 
the Neuroptera and OiLhoptcru since 1869 A special 
committee has been appointed to endeavour to expedite 
the publication of the annual volume, and airangements 
have been made, both as legards the contributors and 
printers, which it is hoped will have the cvcnLual effect of 
bringing out the record of one year's uoik dull 11 g the 
succeeding year This would be an immense boon, and 
though it is obvious that it cannot be effected at Lhe first 
attempt, still the editor confidently expects that the 
Record of 1879 will be published in the beginning of 
1B81, and let us hope that ere the end ol Lh.it year we 
may also have the Recoid of that one now coming to a 
close. 


LETTERS TO THE EDJIOR 

[The Editor does not hold himself responsible for opinions c±p> esstd 
by hu correspondents. Neither can h< undo lake to t elm «, or 
to correspond unth the writers of, rejei'ed manuscripts No 
notice u taken of anonymous communications J 
me Editor urgently m/ucsts correspondents to ktep their tetters as 
short as possible lhe pi ensure on his spare u so treat that it 

u impossible othenvise to ensuie the uppctit tincr evtn of com - 
tnunuatums containing interesting and novel /acts.] 

The Recent Gas Explosion 

On my return aftei the vacation the expci 1 men is on the 
explosion of gases in tube* were continued. 

A lube was constructed by winding narrow strips of piper 
helically round a glass tube about 8 min. 111 diameter f two-thuds 
of the width of the paper being glued, it was so wound as to 
make a tube of three thicknesses of paper, 'lhe interior of the 
lube was afterward* varnished wuh shellac At the eudi short 
pieces of glass tube about 5 mm. in diameter were fixed, one 
being provided with platinum wiics 111 order to inflame the 
go* J the total length or the tube was 4360 nun. 

The Lube was filled with a mixture of oxygen and hydrogen, 
the end of the glass tube with (he wires wa^ plugged with wet 
cotton wool, the other lube bsmg dosed with 111 india rubber 


cap; a spark was then passed, At a distance of 650 mm. from 
the open end, at which the ignition took place, the outer cover* 
ing of the tube was split; at a distance of 1,900 mm. from tile 
same point yas a hole, at 3030-3040 another hole, and at 
3085-3?00 a third hole The india-rubber cap was blown off 
the end of the tube. At the third hole the interior coating of 
the tube was tom and blown back towards the opening, showing 
that the orifice had allowed the escape of gas from both direc¬ 
tion \ Measuring the distances between the holes and the ends 
of the tube, we have the following numbersFrom end to 
first split, 650 mm,; from split to tint hole, 1250; from first 
hnle to mean of second and third, 1200; from this point to 
end of tube, 1260 

There seemed to be some doubt as to the uniformity of this 
tubs, io another was made by rolling a strip of paper helically 
along a gins* tube in such a manner that the edges did not over¬ 
lap. A glued strip was wound over this so as to cover the 
pint; and a third to cover the joint of the second, the edges not 
overlapping and yet touching one another throughout. The 
process was very tedious, and as the result showed, not successful. 
1 his tube was 7 5 mm. \\\ diameter, and the glass ends 4*5, the 
total length being 8390 inm, The end of the tube farthest from 
Lhe wires was firmly closed, after introducing Lhe explosive 
mixture When the gas was exploded in the tube 14 holes were 
made, in some places Lhe Lube giving way At joints, but without 
any great tear or the paper Slatting from the end of the tube 
the first hole was at 620 mm., the other holes being distant from 
one another 650, 530, loo, 475, 375, 320, 580, 455, 370, 885, 
21I 5 > 365, 85, and the oilier end 465 from the lasL hole 

A third lube wai now Constructed, but on a different principle 
A sheet of glu-id paper wan u ound round a hrass tube and at 
once removed, in this way a tube about 275 mm long and 13 5 
wide, and consisting of about 5 layers of paper was obtained. 
Thirty-two of these v* ere joined end to end by glueing narrow 
strips of paper round Lite joints The lube was varnished inside 
and out, and when completed was 9000 mm. long. The experi¬ 
ment was made after dark, and it was not found out until after¬ 
wards that a small quantity of water had entered the tube from 
the gas holder while introducing lhe gas In this case lhe 
explosion made 10 holes, but the joints obviously considerably 
strengthened the tube in their neighbourhood The distances 
lietu ecn the holes were not more regular than in Lhe previous case. 
Vruin the end to first hole 757 mm ; Lhe other holes being distant 
66o, 1595, 146, 484, 2-\r>, 295, 3 ° 9 , I3 2 5i S^S. to end 2615 
The end was not opened by the explosion. 

Although these experiments have not exhibited the regularity 
I anticipated, they diuw that a Lube burst by an explosive 
mixtuie must not be expected to open along Us whole length. 

Cooper’s Hill, OcLohei 25 Hfa.RillLR'l McLEOU 


Geological Climates 

I was not surprised at reading Mr. Duncan's letter in supposed 
reply to my communication to Na run E, vol. xxu p 532, as it fully 
proves my case against the dipjhud logic of geologists in general 
lie wnUs" Where I nnw wute, on the Bagdiot sands and 
gravels of Cooper's Ilill, facing the cold north with a touch of 
the east, there 1, a pitch of bamboo cane<> in full leaf. Thay 
were 111 full leaf at ilm tine last year r Ihe plant survived out 
of doors the extreme fioit and fugs of last winter and other 
evidences of a temperate climate, and it has been m beautiful 
leaf all Lius hiiminer. 

"Now everybody knows Lint 111 torrid India the bamboo 
grows . ” 

Mr Duncan might as well have told your readers that where 
he now writes, "facing the warm south with a touch of the 
west," he beheld before bis astonished eyes a tuft of grasses. 

He has njt named the species of the 11 patch of bamboo canes" 
which delighted his eyes, and which "everybody ,J knows came 
from " torrid India " 

If Mr. Duncan does not know, at least 11 everybody 11 does, 
that species of the bamboo canes flourish in every latiLude from 
Northern China to Southern Chili, including "torrid India, 11 
where in *omc places you may liave a half-inch thick of ich, In 
consequence of the starlight radiation of a clear summer's night. 

1 have before ine a ilst of twenty-four species of bamboo 
canes cultivated in most of the gardens of Europe, but they arc 
all, with Lhe exception of a species from the Himalayas (not 
lf torrid India"), imported from the severe climates of Northern 
Japan and China. 
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At Fotft, in tha Covo of Cork, at Bamboo Island, they have 
lived 1 fruited, and reproduced themselves for nearly thirty years, 
and will probably continue to do so in the future, although no 
Corcagian will be silly enough to believe in consequence thereof 
that he u living in the climate of (f torrid India. J> 

In fact, I adduced the evidence of Araucana Cunningham^ 
m most delicate self-registering plant thermometer , in testimony of 
the Eocene climate of Bournemouth; and I find myself con¬ 
fronted with Mr. Duncan’s clumsy thermometer with not a single 
fixed point on its scale, in the shape of an unspecified n clump of 
bamboo canes*' Let Mr. Duncan name the species included in 
Jrii “ clump, ,J and I shall discuss the question fully with him. 

The facts stated in my letter, although by no means uncommon, 
prove most convincingly to those who can appreciate them the 
untenable nature of Lyell's theory of the cause of change of 
geological climates, 

I must state ray argument again ■— 

1. In Eocene tunes groves of Morcton Bay pine lived, flourished, 
and held their ground at Bournemouth against a<l comers 

2. At the present time groves or forests of Moreton Bay pine 
live, flourish, and hold their ground at Moreton Bay against all 
comers. 

3. Therefore the dimate of Bournemouth in Eocene times was 
similar to that of Moreton Bay at the present time. 

Geologists often make use of syllogisms much less conclusive 
than the above, which is as good as any commonly used in 
biological reasoning, such as it h. 

The present mean temperature of Bournemouth is 20 8 F. 
below what it was In Eocene times, ubich is equivalent to a 
-difference of latitude in the northern hemisphere beLween 31° N. 
and 51° N. 

S11 Charles Lyell 1 feebly attempts to get rid of scientific 
conditions os to temperature m two ways ■ — 

1, By a denial of the specific identity of the foimer and recent 
species compared. 

2, By the unproved hypothesis of competing plants whose 
superior vigour and not climatal conditions, account for the 
abduce of the species which formerly flourished 

In the case of the Moreton Bay pme I thill leave Mr. Gardner 
to defend the asserted identity of species, and I meet Sir 
Charles Lyell's second supposition (which is really romance 
writing, and not science) by the assertion that the Moreton Bay 
pine, even if protected by man, will pcndi m any Locality whose 
mean winter temperature falls below 57“ F. 

The present mean January temperature of Bournemouth is 
37"4 F., a temperature which would destioy in a single night a 
whole forest of Moreton Bay pines. 

I was of course well aware that my argument from tlic former 
■existence of Moreton Bay pines at Bournemouth was only one of 
many similar arguments that might be advanced fiom the former 
•existence of plants or corah in localities in which they do not 
now lire, 

I know nothing, except from book”, of the water tempeialure 
necessary for the several species of corah, nor do I know 
whether any species of the tertiary corals found in England are 
specifically identical with corals now living elsewhere, If Mr 
Duncan would give us precise information on this subject he 
would throw most valuable light on geological climate*. 

Tha corals would give us more information upon the question 
than plants, because they would gauge for us the temperatuie of 
the water in England, that is to say, the temperature of Lhe 
former Gulf streams of the tertiary period, from which we could 
calculate numerically the increase of solar radiation, necessary lo 
produce such former Gulf streams, and possibly afterwards a 
measure of geological time. 

I have elsewhere a shown that the fossil tertiary plant beds of 
the Arctic reglonB show a falling off of temperature similar to 
that which ha^> been proved at Bournemouth, of which the fol¬ 
lowing is a summary :— 


Grlonell Land 
Spitsbergen . 

Bournemouth 
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I again assert that it is not possible to explain then facts 


1 ''Pnnciplei, 1 'vol 1 p .173 (twelfth edition), 
1 “ Lectures of Physical Geography,” p 344. 


Without introducing causes differing in amount from those now 
acting on our planet Samu IlAUOUTON 

Trinity College, Dublin, October 16 


The Yang-tse, the Yellow River, and the Pel-ho 

I read with great interest the paper on the Yang-tse, See , m 
Nature, vol xxii p, 486. It seems to me that Mr Guppy 
has underestimated the quantity of water and sediment m thc^e 
river* As to the Yang-tse, this arises from the year 1877 being 
one of the driest in Western and Central China generally, and 
thus the summer flood must have been one of the lowest on 
record. Besides what we know of the character of the season, 
an indirect proof of this can be had by comparing the rate of 
discharge in April and at Lite time of highest flood, as given by 
Mr. Guppy, with what is said by Mr. Oxenham, in his paper on 
the inundations of the Yang-tse. 1 According to the latter the 
rise of water in April is not very large, the river not yet inun¬ 
dating its banks and being thirty feet below Lhe summer 
level, Thus in au average year the discharge in April would by 
far not equal half of that uf August, as found by Mr, Guppy, 
but more probably be even below one-fifLh of Lhat of flood time 

On this account the data given by Mr, Guppy for the Yang-tse 
aie far below lhe average as to the discharge of water, and 
probably even more so as La the amount of sediment, as the 
proportion of sediment increases during high floods. 1111877 
the loe^s country of North-Wesd China was subject to the severest 
drought, so that the Ilaif river, uhich generally contributes so 
much to the sediment of the main river, must have been very 
low in summer. 

As lo the estimation of the discharge of water in the Fei ha, it 
is certainly much below lhe actual quantity, for Mr. Guppy has 
taken only the monlhs of December to March, i.c months of 
low wat;r. The mon&oon character of the rams, 1 e Lhe great 
prevalence of summer over v, inter rains, is far more marked in 
Northern China than in the middle part of that country, so that 
the flood discharge of the rivers during and after the rains (/ e, 
from July to October) must be enormously in excess over that of 
winter. If, as Mr Guppy says, the Pei-ho rises only *ix feet at 
Tien-tsin, this must be due to lhe banks being very low, so that 
the liver during flood-time inundates the plain to a very great 
extent. 

My conclusion is this ,—Mr, Guppy having underestimated 
the discharge of water of the Yang-tse and Pei-ho in the mean 
of the year, this mud have been even more the case as to the 
amount of sediment cirned. Thus the relatively short time at 
which he estimates lhat Lhe surrounding seas will be filled by Lhe 
sediment carried by the great Chines; rivers has to be greatly 
shortened, and if he thinks 36,000 yean enough for the work, I 
should estimate Lhat 28,000 years vuuld be sufficient, 

A. Wo EIKOF 

Schpalcrnnja 8, St Petersburg, October 15 


Greek Fret 

In Naturk, \ol xxii. pp. 513-14, there is a very interesting 
account of Lhe development of ornament as illustrated by General 
Pitt Rivers’ Anthropological Collection. I would venture to 
suggest that though m the majority of case* the Greek fret pattern 
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Fi i 1 —Galway at Labnah (Plate 19) 

was independently evolved in different countries from the 
11 double [oop-coil/’yet a study of the plates 111 Mr Gather- 
wood’s beautiful work, 11 Views of Ancient Monuments In 
Central America’ 1 (1844), suggests to me the probability lhat 
the builders of those remaikable structures arrived at Lhe "Greek 
pattern" through a degradation of the conventionalised human 
* Jonm R, Ucog Soc„ 1B75. 
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/ace. The accompanying tracings from Catherwood’s work will 
sufficiently explain my meaning. 

Fig. i, from the gateway at Labnah, pi. six.; Fig. 2, from 
the gateway of the great Teocallu Uxmal, pi. xii., Fig. 3, from 
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Fig. a —Lai Mdnju Chichen lira (Plate ai) 

we bare several varieties of the Greek fret: one especially is 
thoroughly Greek, But they me, in general, fragmentary like 
the Chinese.” The reason I would assign for this 11 fragmentary” 
nature of the design is that it was just parsing from the disjointed 
ornament to the pattern stage, An examination of the plates 





Fia ■ —Gateway of the Great Teocallu Uxmal (Plate la). 

Las Monjaj Chichcn Itza, pi. ni., illustrate the development of 
the fret. Fig. 4, from Las Monjas Chichen Itzt, pi. xxi, shows 
another modification of the human face. 

In hia 11 Grammar of Ornament 1 ' Owen Jones says (p 35) 
"In Mr. CaLher wood's illustrations of the architecture of Yucatan 
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in about twenty folds—more or leu—of a silk, cot too, or woollen 
doth for five minutes, the thermometer Indicates temperatures 
varying—owing to conditions not yet precisely ascertained— 
from 10a" to ioB", which, as every one knows, are temperatures 
vastly greater than the accepted temperature of the breath or 
interior of the body. 

There is no question of squeezing up the reodiug of a delkatc 
thermometer by the tightness of the enveloping material, for the 
thermometer used in these experiments Is an ordinary clinical 
thermometer, Buch as I use daily in practice, the bulb of which 
is made of such stout glass that no amount of pressure short of 
breaking the bulb will move the mercuiy in die slightest degree. 

The following variation in the mode of experimenting precludes 
the possibility of any pressure on the thermometer. I put the 
thermometer in a glass tube about three-fourths of an inch bore, 
open at both ends, packed the item loosely with cotton wool, 
but left the bulb free at one end of the tube. I then enveloped 
the whole m a silk handkerchief and breathed through twelve 
folds of the material into the end of the tuDc where the bulb of 
the thermometer was, untouched by cotton wool, glass tube, or 
silk handkerchief. After five minutes the thermometer showed 
a temperature of 102°. In tins case, and I believe also in my 
former experiment*, the enveloping material merely acted as a 
bad conductor, retaining the heat produced by the breath. 

As any one can easily repeat these experiments for himself, I 
would suggest to your correspondents that they should do so. 
When the facts have been established by reiterated experiments 
—my own observations have been corroborated by several of my 
friends—the explanation or significance of them will <no doubt 
be speedily arrived at. Provisionally I suggest that these 
observations show respiration to be a powerful agent for getting 
nd of the superfluous caloric of the body. 

IIow la tnis heat communicated to the breath? If it had 
anything to do with the conversion of the carbon of the blood 
into carbonic acid, the quantity of carbonic acid passed off by 
the breath would be greater when the temperature of the latter 
is higher, less when it is lower. But I elclher'a experiments 
show that the amount of carbonic acid exhaled is greatly 
increased by external cold, and diminished by heat > whereas mv 
experiments apparently show that the temperature of the brealh 
is lower in external cold, higher m heat . 

To solve the questions suggested by these experiments one 


Fig 4 —Lai Monjoi Chichen Iln (PUle ai) 

will prove the profuse employment of the more or less grotesquely 
modified human face in m\iral decoration. 

The hypertrophy of one set of organs, with the atrophy of 
another, and modification of a third, are paralleled in the 
specialisations of all degraded forms. Alfred C. Haddon 

Zoological Museum, Cambridge 

Temperature of the Breath 

I AM unaMe to see what bearing "I. J, M. P.'s” suggestion 
(hat I should try the effect of dipping my thermometer, enve- 
loped in a tightly rolled handkerchief, in water at io8 B has on 
this subject. Every one of course knows that a thermometer in 
fauch circumstances would eventually acquire the temperature of 
the water in which it is immersed. 

The state of the matter is simply this. On the one hand 
wqrks on physiology agree in stating that the normal temperature 
of the breath is from 95° to 97", and that of the interior of the 
body from gfl B, 5 to 99°' 5. These are what Mr. McNally would 
call ,f ascertained physiological truths." On the other hand I 
find that by breathing on the bulb of a thermometer enveloped 


would require the aid of a physiological laboratory, but as that 
is not at my command, ana, moreover, as I could not devote 
the necessary lime to them, I must leave their solution to others. 

October 20 R E Dudgeon 

__ * 

Soaring of Birds 

I BEG to send you some data on the above subject, as I live 
where the phenomenon is of daily occurrence Mo*t of the 
large birds out here soar, 1 t. can circle round and round without 
flapping the wings, and also can rise thus from too or 300 feet to 
some 8,000 by same mean* The pelican, the adjutant, and several 
large birds allied to it, Ihe vulture and the cyrui, rise thus. 

Firstly they rise by dapping the wings vigorously, and when 
up some 100 or 300 feet, if there is a breete , begin to soar in 
large circular sweeps, rising 10 to 20 feet at each lap, the whole 
bird being otherwise quite motionless, and the wings extended 
rigidly. 

We have two steady winds here, frqm north east and west- 
south-west, and in one of these the birds nse to great heights, 
and can be seen as small specks up in the blue, and watched 
with telescope, going round and round, motionless otherwise. 
The following data ore trustworthy —The birds weigh from 20 
to 40 lbs.; spread of wings, 10 to 12 feet, stand 3 to 5 Feet 
high, speed flying or soaring, about 15 to 35 miles per hour 
(eblimated). 

They rise by flapping the wings. If there is no wind they 
j cannot j soar ’ l b*y K enera ^y begin to soar at 100 to 200 
feet elevation when above the level of the forest. In soaring they 
1 cannot j B° ln a nght line, but in large curves of a ifftnl 
that leans to leeward. 

At each lap they can rise 10 to 20 feet, but lose position 
laterally of 20 to Co feet to leeward. The soaring can go On 
without once flapping the wings, till the bud u almost out of 
sight. 

If near, the feather-tips make a loud musical 11 sing,” and 
the presence often first known by it. IF watched, they coma 
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round again nearly to the ume place. With gun or rifle againi 
a tree-item, I have often been able to spot the interaction with 
my ahn beforehand, Lap by lap ; the drift is to leeward. 

I take it the explanation la, that in passing round with the 
wind, and by slightly falling, great impetus is gained, which is 
slowed down by turning to meet and rise on the wind like a kite 
(if near, this is seen). I nave seen the albatross and gulls floating, 
but this case or these cases exemplify a major problem of rising 
as well steadilv and without effort; it is also a dearer problem, 
the solution or which more or less solves the minor problems of 
mere flotation. 

The line of flight is thus -— 



Sapakati, Sibsagor, As am S. L. Peal 


Regelation 

It is stated in Nature, vol xxn. p. 5B9, that Faraday gave 
the name of Rcgdahon to the phenomenon of two pieces of ice 
freezing together. Surely this is an error ? It was in 1856 when 
Sir Joieph D. (then Dr.) Hooker, Professors Tyndall and Huxley, 
and the present writer were in Switzerland together. Prof 
Tyndall asked ui to suggest a suitable term for the process , and 
it was Sir Joseph Hooker who said he could think of none 
better than Regdation Prof Tyndall instantly accepted it as 
exactly conveying the meaning he required. 

Agasnz, however, in writing upon the difficulties of ascertain¬ 
ing the temperatures of glaciers by introducing thermometers 
into borings, alludes amongst others to 41 la difficult £ d’extra ire 
Ics frogmens detaches qui se rcgdaient constamment Jt (“ Ltudes 
sur lea Glaciers," p. 203). This shows that a similar expression 
bad occurred to him as suitable for this phenomenon, as early as 
1S40, in which year his “Etudes " were published 

Geohgk IIenslow 

JOHANNES RUDOLF VON WAGNER 
have already briefly alluded to the loss suffered by 
chemistry in the sudden deaLh from heart-disease 
of Prof von Wagner, which occurred at Wurzburg, 
October 4 Johannes Rudolf Wagner was born February 
13, 1822, at Leipzig As a student in the university of 
his native city he made choice of chemistry as a profes¬ 
sion, and supplemented the then somewhat limited advan¬ 
tages of the Leipzig laboratory by a course of study at 
Paris, whither students from numerous countries were 
attracted by the brilliant lectures and investigations of 
Dumas. His residence there was followed by a lengthy 
journey to the various centres of scientific interest in 
France, Belgium, Holland, and Germany, after which he 
returned in 1846 to Leipzig to accept a position as assistant 
id the chemical laboratory of the university. In 1851 he 
was appointed Extraordinary Professor of Technical Che¬ 
mistry at the Number? Pol>technic. In 1856 he accepted 
a call to the Chair of Technology at the University of 
Wurzburg, a position which he occupied until the time of 
his death. During this same time he also filled two 
important offices, that of Director of the Technological 
Conservatory at Wurzburg, and (until 1868) that of Royal 
Examiner of the establishments for Technical Instruction 
in Bavaria. His peculiar abilities and wide range of 
experience led to his being frequently sent abroad by the 
Bavarian Government on scientific missions, notably in 
1858 to England and Holland, and in 1861 to Paris. 
The same reasons led to his being called \xpbn to 
play an important r 6 U in the International Exhibitions 
of the past twenty years. He was^euccessivelv appointed 
on the juries for chemical products at the Exhibitions of 
London (1862), Pans (1867), and Amsterdam (1869), At 
Vienna (1873) he was the Chief Commissioner of Bavaria, 


and at Philadelphia (1876) he was a leading member of 
the German Commission The marked services which 
he rendered in connection with the Vienna Exhibition 
were recognised by his sovereign, who raised him to the 
nobility, and decorated him with the Order of the Crown. 
Prof von Wagner was the recipient likewise of numerous 
decorations from most of the European countries 

The career of Wagner has been one of unusual and 
varied activity. Apart from the multifarious duties of an 
executive character which we have briefly enumerated, 
he found time to render to pure chemistry, and especially 
to applied chemistry, services of incalculable value. 
Like Poggendorff in physics and Kopp in pure che¬ 
mistry, his inclination led him towards the literary side 
of his favourite studies, and it is on his accomplishments 
as an author that his fame chiefly rests. Still, as an 
investigator Wagner possessed remarkable and many- 
sided aptitudes, and his name is associated with nume¬ 
rous researches, the majority of which aim at the practical 
application of scientific facts, or seek to ascertain the 
chemical nature of important industrial products One 
of his first investigations (1847) was on yeast, and in¬ 
cluded a thorough study of its nature and growth, and 
especially of the influence exercised by the presence of 
foreign bodies on the phenomena of fermentation I11 

1849 he commenced a research on the oil of rue, which 
was carried on at various intervals, and to which we 
owe much of our knowledge of the constituents of this 
important essence. In 1850 he assigned to the alkaloid 
conine the structure of a dibutyry 1-amine, a formula 
verified long after by Schiff's synthesis (1871) of 
paracomne, and by Michael and Gundelach's brilliant 
synthesis a few months since, of methyl canine. Among 
other noteworthy theoretical results, mention may be 
made of his extensive monograph on polymeric isomor¬ 
phism (1851 )j and his experiments in the same year 
establishing the nature of mercur-ainmonuim compounds 
as substituted ammonias—mercury replacing hydrogen— 
by a distillation of the well-known u white precipitate*' 
with amyl-mercaptan, which yielded sulphide of mercury 
and hydrochloride of amylamine. Shortly after he 
showed that the compounds imperatonn and peuce- 
domne obtained from the roots of sulphur-wort and 
allied plants were identical, and established their chemi¬ 
cal nature as angelate of the hydrate of peucedyle. One 
of Wagner’s most important researches, commenced in 

1850 and taken up several times since, had for an object 
the colouring-matters of fustic. In its course he dis¬ 
covered monn-tunnic acid, which 111 company with morin 
gives to fustic wood its tinctorial properties. He studied 
carefully its reactions and its derivatives , and among the 
latter discovered pyrocatechin, the product of the de¬ 
structive distillation of the acid In 1853 he undertook 
a thorough examination of the oil of hops, separating 
the different chemical components, and finding amongst 
them querciLnn and monn-tannic acid At this epoch 
he succeeded in obtaining the remarkable alloy formed 
by the union of four parts of potassium with 2J parts of 
sodium, which is liquid at ordinary temperatures, and 
resembles mercury m appearance. In 1867 he contri¬ 
buted an interesting research on the rapid increase of 
solubility of carbonates in water containing carbonic acid 
under various pressures. At the same tune he broached 
a theory of the formation of deposits of a graphite, in 
which he attributed it to a decomposition of cyanides in 
nature analagous to that occurring in the manufacture of 
soda Among his more important analytical researches 
were the determinations (i860) of the quantities of oil 
present in the nuts and seeds of many forest trees. As 
an able deviser of analytical methods Wagner exhibited 
numerous proofs. Among these mention may be made 
of the use of the iodine reaction for analysing chlorides 
of lime (1859), the use of iodine likewise for the deter¬ 
mination of the alkaloids (1861), the volumetric deter- 
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mination of tannic arid by means of, sulphate of cincho¬ 
nine (i866)» the test for wool in silk fabrics by using 
nitro-pnisiidc of sodium to show the presence of the 
sulphur contained in wool (1867X the application of 
ammonium vanadate to detect the presence of tannin in 
red wines (1877), and other tests for detecting methyl- 
eosine in the presence of eoiinc, nitrobenzene in the oil 
of bitter almonds, paraffine in bees-wax, steanc acid in 
paraffine, &c, Equally numerous were the improved 
methods of preparing chemical compounds and products 
introduced by him, including the preparation of pel or- 
gen ate of ethyl, used extensively in perfumery, of finely- 
divided copper, of rufigalhc acid, of calcium iodide, of 
precipitated alumina, of chloride of mercury, of arsenate 
of sodium, of benzoic acid, &c. 

Among Wagner 1 9 purely technical researches reference 
may be made to the application of pyrocatechin for photo¬ 
graphic purposes (1855), the determination of densities for 
technical use (1859), the method for purifying water for 
tinctorial purposes (1863), the use of paraffine For preserv¬ 
ing sodium, and his important research (1877) on.the 
reactions of vanadium compounds with a large variety of 
organic commercial products, in the course of which he 
obtained several important tinctorial results. 

As an author Prof von Wagner has manifested a degree 
of talent and a fertility surpassed by but few of his scien¬ 
tific contemporaries. An easy, lucid style, an intimate 
familiarity with the entire range of subjects touched upon, 
a fulness of detail united to a logical, systematic treat¬ 
ment of the matters in question, and a happy adaptation 
to the wants of even elementary knowledge, have rendered 
his works Universal favounteB. 'this is especially true of 
his u Handbook of Chemical Technology,” which has sur¬ 
vived a twelfth edition m Germany, ana has been rendered 
accessible to French and English-speaking students by 
the masterly translations of Gautier and Crookes. It is 
doubtful whether in any other branch of applied science a 
manual exists which is 50 widely disseminated and has 
met with such practically universal success. Among 
Wapier’s other works are ■ “Die Chemie” (i860; sixth 
edition 1873), “Theone und Fraxis der Gewerbe,” 5 vols 
(1857-64), “ Die cheinische Fabnkindustrie,” second edi¬ 
tion (1869), 11 Regesten der Sodafabrikation (1866), and 
“Studien auf der Panser Ausstellung” (1868). • The 
technical journals of the past Lhirty >ears contain nu¬ 
merous monographs from his pen on individual branches 
of chemical ihanufacture, full of valuable information and 
statistics obtained by Wagner from pnvatc sources, and 
replete with those fruitful suggestions natural to a mind 
familiar at once with the facts of science and with their 
widespread applications. Unquestionably Wagner's chief 
literary achievement is his celebrated 11 Jahresbencht uber 
die Leibtungen der chemiscbcn Technologic.” Started 
eight years after the appearance of Liebig and Kopp’s 
well-known ,f Jahresbencht" for chemistry in all its 
departments, this work of Wagner's has for a quarter of a 
century kept the industrial and scientific woila promptly, 
thoroughly, and accurately informed of the progress 
made in every branch of applied chemistry. In its ful¬ 
ness and exactness it is an admirable type of the annual 
review, now regarded as indispensable for every branch 
of human activity by the German mind, and the vast 
influence which it has exercised upon the development of 
chemical industries is impossible to measure. The 
"Jahresbericht” for 1879, recently issued, forms a portly 
volume of fj3oo pages, with over one hundred woodcuts, 
and in its reviews evidences at every step a critical spirit 
able to cope with the scientific and practical questions 
constantly evoked. 

Personally Prof, von Wagner was of a most attractive 
disposition, admired by his students not only for his rare 
talents as a lecturer, but also for his amiable character, 
His loss is felt as severely in a widespread social circle 
as in the world of science T H- N. 


JAPAN* 

11 . 

ISS BIRD'S work on J*pan, as we hAve said, is 
cast in quite a different mould from that of Sir 
Edward Reed. With the exception of one or two 
chapters, she devotes her two volumes entirely io a 
record of her own experiences, casting them as in her 
well-known books on the Sandwich Islands and the 
Rocky Mountains, into the form of a senes of letters. 
These have evidently been written in the midst of the 
experiences which they record, and this gives them a 
reality and a freshness which they could not have other¬ 
wise had. Her “Unbeaten Tracks in Japan” has all 
the best characteristics of her book on the Sandwich 
Islands. Indeed it seems to us that for the majority of 
readers it will have far more of novelty and quite as 
much interest as any of her previous works, while we 
doubt if any other book on Japan yet published gives so 
full and real an insight into the everyday life and the 
condition of the bulk of the people. Her work well 
deserves the title it bears. Many of the districts into 
which she, amidst all sorts of difficulties, succeeded in 
penetrating were certainly never before visited by a 
European woman, if indeed by a European of either sex. 
Sir E. Reed speaks of the people along parts of his route 
rushing out to see the 11 Chinese' 1 pass; but so strange 
and literally uncouth did Miss Bird’s appearance seem in 
some districts that the people could only set her down a a. 
an “ Amo.” She of course saw all the usual sights in the 
usual tracks, all that Sir Edward Reed saw; and for ibis 
her intimacy with Sir Harry Parkes and his universally 
beloved lady procured her every facility. The result ia 
not the almost unmixed admiration which we find in 
Sir Edwfird Reed's volumes; but then it should be re¬ 
membered that she was not the guest of the Japanese 
Government, but practically of the representative of 
the English Government, and although Miss Bird is a 
thoroughly independent observer, still her opinions may 
have taken somewhat of their colour from her special 
surroundings. She states fully both sides of the quesLion 
of Japanese progress, and while giving full credit to the 
Government for the best intentions, and admitting that 
vast progress has been made in recent years, still she has 
many drawbacks to point out And no wonder ; we fear 
that she, like some others who write on Japan, look for 
too much, and expect to find a Europe m the East, instead 
of a country struggling out of the bonds that swaddled 
it till only fifteen jears ago. Still her criticisms are- 
wholesome, and charitable, and good-natured, and we 
trust that they will come under the notice of those to 
whom, if taken in good part, they might bo greatly bene¬ 
ficial. Miss Bird has much to Bay on the work of mis¬ 
sion aries in Japan, but that is a subject into which we 
cannot enter here. She spent much of her time in the 
great centres among missionaries, and had ample oppor¬ 
tunities! of seeing the nature of the work they are aoing r 
And her observations are of the greatest interest, and 
must be instructive to those who are hoping that the 
Japanese will ultimately put on the religious habiliments 
which have been shaped for centuries to the people of the 
West One unfortunate result we may mention, and that 
is the deterioration of the manners of those who have 
been long under missionary influence. Surely this is not 
necessary. 

Of course the great interest of Miss Bird's book is con¬ 
nected with her solitary journey, quite unhampered by 
official guidance, north through the centre of the Main 
Island, and most of all her sojourn in Yezo among the 
strange remnant of people known as Ainos. Her journey 

■ " Japan its History, Traditions, and Religioni,with tha Narrative at 
a Vim in 1B7*" Dy Sir Edward J. Read, KCB.F, R.S , M F. Two 
vols. With Map and Illustrations. (London. John Murray, xlflo) 
“Unbeaten Tracks in Japan" By Isabella L. Bird. Iwn voli. With 
Map niuHlluiir.iiiat* (Same Publisher ) Continued from voi xxu. p 614. 
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through the Mein Island gives us the other side of the 
picture to that seen in such well-known centres as Tokio, 
Yokohama, and Kioto—by far the finest city in Japan, the 
home of art and culture, according to Misa Bird. She gives 
very sad and sometimes very disgusting pictures of the 
condition of the people in some parts of the country 
through)which she passed with her amusing and clever 
guide I to. In one aistnet the villages, she tells us, have 
reached the lowest abyss of filthiness; still she found the 
people here, as everywhere else, courteous, kindly, in¬ 
dustrious, and free from gross crimes. Indeed, although 
naturally an object of intense interest 
wherever she went, and the centre of 
hundreds and sometimes thousands of 
eyes, she had rarely if ever to complain 
of discourtesy. Everywhere everybody \ . 

waa courteous and obliging, and except 
in the open towns, rarely was an attempt 
at extortion made. While part of the 
centre of the island is dreary enough, 
much of it is of the rarest beauty, with its 
fine mountains, rich woods, and rapid 
deeply cutting rivers. At Niigata and 
other open ports she note9 with satisfac¬ 
tion the rapid spread of European medical 
treatment under the care of the medical 
missionaries, some of whom are doing ex¬ 
cellent work. At Niigata, especially Dr. 

Palm's influence is wide-spread, and 
thousands of people have been weaned i 
from the Chinese system of treatment, to \( 
that offered by Dr. Palm and his numerous 
native assistants, most of them men of the 
best type, who have established among 
themselves a society similar to some of 
the medical societies which meet in London 
and elsewhere. At Nngata Miss Bird 
made the acquaintance of an interesting 
bookseller "This bookseller, who was 
remarkably communicative, and secnib 
very intelligent, tells me that there is not 
the same demand now as formerly for 
native works on the history, geography, 
and botany of Japan. He showed me a 
folio work on botany in four thick volumes, 
which gives root, stalk, leaf, flower, and 
seed of every plant delineated (and there 
are 400), drawn with the most painstaking 
botanical accuracy, and admirable fidelity 
to colour. This 19 a book of very great 
value and interest. He has translations 
of some of the works of Huxley, Darwin, 
and [Herbert Spencer, which, he says, are 
bought by the young men attending the 
higher scnooL The 'Origin of Species' 
has the largest sale. This man asked me 
many questions about the publishing and 
bookselling trade in England, and Ito 
acquitted himself admirably as an inter¬ 
preter. He had not a single book on any 
subject connected with religion.” 

In a letter from Kaminoyama, to the north-east of 
Niigata, she gives a graphic picture of the incongruities 
to be met with in the present transition state of the 
country:— 'Wc rode for four hours through these 
beautiful villages on a road four feet wide, and then, to 
my surprise, after ferrying a river, emerged at Tsukuno 
upon what appears on the map as a secondary road, but 
which is in reality a main road twentyfive feet wide, well 


is a capital carnage-road, but without carriages. In such 
civilisol circumstances it was curious to see two or four 
brown-skinned men pulling the carts, and quite often a 
man and his wife—the man unclothed, and the woman 
unclothed to her waist—doing the same. AUo it struck 
me as incongruous to see telegraph wires above, and 
below, men whose only clothing consisted of a sun-hat 
and fan, while children with books and slates were 
returning from school, conning their lessons.” 

As far north as Kubota, quite 200 miles north of 
Nngata, Miss Bird found a normal school established, with 
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passengers, kurumas, pack-horses, and waggons either 
with solid wheels, or wheels'with spokes but no tires. It 


twenty-five teachers and 700 pupils between the ages of si* 
and twenty *They teach reading, writing, anthmetic, 
geography, history, political economy after John Stuart 
Mill, chemistry, botany, a course of natural science, 
geometry, and mensuration.” Indeed she found evidence 
everywhere of the schoolmaster being abroad all over the 
country, and of the purpose of the Government to make 
education, after the models of Europe and America, uni¬ 
versal ana compulsory; and among the educated classes, 
the familiarity with the works of the most advanced 
English scientific writers —Huxley, Darwin, and Spencer 
especially—struck her greatly. 

To the ethnologist Miss fiird's notes on the Ainos, the 


i’a notes on the Ainos, the 
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aborigines of the Island of Yezo, and possibly of aJl 
Japan, will prove of special interest. We already know 
much about the physique and the habits of these strange 
people; but Mias Biros notes of what she saw and heard 
curing the weeks she lived in their houses, saw their daily 
life, heard what they had to say of themselves, their his¬ 
tory, and their superstitions, are a real addition to our 



Fig a.—Aino Holubs, 

existing knowledge of them. As usual all sorts of things 
were said by people in Hakodatd to prevent her from 
crusting herself alone among these uncivilised people, but 
Miss Bird took her own womanly way, and was rewarded 
These Ainos she found of fierce outer aspect, with their 
long shaggy hair and beards, broad faces, and rough 
bodies, but in speech and manner geniler than the 
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Fig 3 —Ainoa at boms (From a Japanese ikeich). 

gentlest Hawaiian. Their soft and feminine speech 
constantly struck her, and in genuine politeness they are 
not surpassed by the Japanese. Here is a picture of 
Aino domestic lira:— 

“ I am in the lonely Aino land, and I think that the 
most interesting of my travelling experiences has been 
the living for three days and two nights in an Aino hut. 


and seeing and sharing the daily life of complete savages' 
who go on with their ordinary occupations just as if I 
were not among them. I found yesterday a most 
fatiguing and over-exciting day, as everything was new 
and interesting, even the extracting from men who have 
few if any ideas in common with me, all I could extract 
concerning their religions and customs, and that through 
an interpreter. I got up at six this morning to 
write out my notes, and have been writing for five 
hours, and there is shortly the prospect ot another 
savage s/a»ce. The distractions, as you imagine, 
are many. At this moment a savage is taking a 
cup of sakd by the fire in the centre of the floor. 
He salutes me by extending his hands and waving 
them towards his face, ana then dips a rod in the 
and makes six libations to the god—an 
upright piece of wood with a fringe of shavings 
planted in the floor of the room. Then he waves 
the cup several times towards himself, makes other 
libations to the fire, and diinks. Ten other men 
and women are sitting along each side of the fire' 
hole, the chief's wife is cooking, the men are 
apathetically contemplating the preparation of their 
food, and the other women, who are never idle, 
are splitting the bark of which they make their 
clothes. I occupy the guest seat—a raised plat¬ 
form at one end of the fire, with the skin of a black 
bear thrown over it*" 

These Ainos drink enormous quantities of saki, 
the national liquor of Japan; they can drink three 
times as much as a Japanese without being affected by 
it, and the drinking of it is with them the chief act of 
worship to the rude gods, if gods they be, which are 
stuck up in various parts of their huts. Here is another 
pictuie — 

11 About nine the stew was ready, and the women ladled 
it into lacquer bowls with wooden spoons. The men were 
served first, but all ate together. Afterwards 
saAT, their curse, was poured into lacquer bowls, 
and across each bowl a finely-carved 'sakd-stick* 
was laid. These sticks are very highly prized. 
The bowls were waved several time with an 
inward motion, then each man took his stick 
and, dipping it into the sake, made six libations 
, 'to the Are, and several to the 'god/ a wooden 
CT|lf|| post, with a quantity of spiral white shavings 
i] falling from near the top.” 

! The intense fondness of die Ainos for their 
vh I children is a marked feature m their character, 
pi'Y and the instantaneous and implicit obedience ot 
|!‘ I. ■ the latter to their parents is as great as with 
lil j 1 1 the Japanese themselves. Their hospitality is 
l ||i! | genuine, universal, and almost profuse. ‘‘In 

> I every house the same honour was paid to a 
^ guest. This seems a savage virtue which is not 

strong enough to survive much contact with 
civilisation. Before I enLered one lodge the 
woman brought several of the finer mats, and 
- a arranged them as a pathway for me to walk to 
the fire upon. They will not accept anything 

> for lodging or for anything that they give, so I 
was anxious to help them by buying some of 
their handiwork, but found even this a difficult 
matter. They were very anxious to give, but 
when I desired to buy they said they did not 
wish to part with their things. I wanted what 
they had in actual use, such as a tobacco-box 

and pipe-sheath, and knives with carved handles and 
scabbards, and for three of these I offered 2} dollars. 
They said they did not care to sell them, but in the 
evening they cams saying they were not worth more than 
r dollar 10 cents, and they would sell them for that; 
and I could not get them to take more. They said It 
was ‘not their custom/ 11 
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All that Min Bird tells us of her visit to the Amos is 
well worth quoting ; but we have space for only one more 
quotation, and that with reference to their physique — 

" After the yellow skins, the stiff horse hair, the feeble 
eyelids, the elongated eyes, the sloping eyebrows! the flat 
noses, the sunken chests, the Mongolian features, the 
puny physique, the shaky walk of the men, the restricted 
totter or the women, ana the general impression of de¬ 
generacy conveyed by the appearance of the Japanese, the 
Ain os make a very singular impression. All but two or 
three that I have seen are the most ferocious-looking of 
savages, with a physique vigorous enough for carrying 
out the most ferocious intentions, but as soon as they 
speak the countenance brightens into a smile as gentle as 
that of a woman, something which ran never be for¬ 
gotten. The men are about the middle height, broad- 
chested, broad-shouldered, ' thick-set,’ very strongly built, 
the arms and legs short, thick, and muscular, the hands 
and feet large. The bodies, and specially the limbs, of 
many are covered with short bristly hair. I have seen 
two boys whose backs are covered with fur as fine and 
soft as that of a cat. The heads and faces are very 
striking. The foreheads are very high, broad, and pro¬ 
minent, and at fiist sight give one Lhe impression of an 
unusual capacity for intellectual development; the cars 
are small and set low , the noses are straight, but short, 
and broad at the nostrils; the mouths are wide, but well 
formed ; and the lips rarely show a tendency to fulness. 
The neck is short, the cranium rounded, the cheek-bones 
low, and the lower part of the face is small as compared 
with the upper, the peculiarity called a 'jowl 1 being un¬ 
known. The eyebrows are full, and form a straight line 
nearly across the face The eyes are large, tolerably 
deeply set, and very beautiful, the colour a rich liquid 
brown, the expression singularly soft, and the eyelashes 
long, silky, and abundant. The skin Ins the Italian 
olive tint, but m most cases is thin, and light enough 
to show the changes of colour in the cheek. The teeth 
are small, regular, and very white, the incisors and 
( cye teeth' are not disproportionately large, as is usually 
the case among the Japanese; there is no tendency 
towards prognathism ; and the fold of integument which 
conceals the upper eyelids of the Japanese is never to be 
met with The features, expression, and aspect are 
European rather than Asiatic. 

“The 'ferocious savagery' of the appearance of the 
men is produced by a profusion of thick soft black hair, 
divided in the middle, and falling in heavy masses nearly 
to the shoulders. Out of doors it is kept from falling 
over the face by a fillet round the brow The beards are 
equally profuse, quite magnificent, and generally wavy, 
and in tne case of the old men they give a truly patri¬ 
archal and venerable aspect, in spite of the yellow tinge 

I iroduced by smoke and want of cleanliness. The savage 
00k produced by the masses of hair and beard, and the 
thick eyebrows, is mitigated by the softness in the dreamy 
brown eyes, and is altogether obliterated by the exceeding 
sweetness of the smile, which belongs in greater or less 
degree to all the rougher sex 
11 1 have measured the height of thirty of the adult men 
of this village, and it ranges from 5 feet 4 inches to 5 feet 
inches. The circumference of tbe heads averages 22'i 
inches, and the arc, from ear to ear, 13 inches. According 
to Mr. Davies the average weight of the Amo adult 
masculine brain, ascertained by measurement of Aino 
skulls, is 45'9° ounces avoirdupois, a brain weight said to 
exceed that of all the races, Hindoo and Mussulman, on 
the Indian plains, and that of the aboriginal races of 
India and Ceylon, and is only paralleled by that of the 
races of the Himalayas, the Siamese, and the Chinese 
Burmese. Mr. Davies says, further, that it exceeds the 
mean brain weight of Asiatic races in general. Yet with 
all this the Ainos are a stupid people 1 11 
The coast Ainos, Miss Bqd tells us, she found had 
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more hair on their bodies than those in the interior, and 
in some other respects differed in appearance, a difference 
probably to be accounted for by their mode of life and 
their surroundings. The Aino garments are often exceed¬ 
ingly handsome, being decorated with " geometrical M 
attems in which the Greek fret takes part, in coarse 
lue cotton, braided most dexterously with scarlet and 
white Lhrcad. The modesty of the women is very remark¬ 
able, sometimes almost excessive even to European 
notions, nor do they seem to be the unmitigated drudges 
that most savage women are. The great hero of the 
Ainos is Yoshitsund, who is also the most popular hero 
of Japanese history; the Ainos worship him, and Miss 
Bird was permitted to visit his shrine on a hill near 
Biraton, the Aino village at which she spent most of her 
time. He lived m the twelfth century, and was the 
brother of the 5h6gun of the time, whose jealousy, accord¬ 
ing to some, compelled him to take refuge in Yezo. 
“None believe this more firmly than the Ainos them¬ 
selves, who assert that he taught their fathers the arts of 
civilisation, with letters and numbers, and gave them 
righteous laws, and he is worshipped by many of them 
under a name which signifies Master of the Law I have 
been told by old men in Biraton, Usu, and Lehung£, that 
a later Japanese conqueror earned away the books in 
which the arts were written, and that since his time the 
arts themselves have been lost, and the Ainos have fallen 
into their present condition ! On asking why the Ainos 
do not make vessels of iron and clay as well as knives 
and spears, the invariable answer is, 'The Japanese took 
away the books.' n This, combined with some other 
things which Miss Bird LcUs us of these Ainos, makes it 
seem quite possible that they are now a degenerate 
remnant of a people who formerly were comparatively 
cultured, and who may possibly have had “books” which 
the Japanese, their conquerors and masters, "took 
away.” These strange people are certainly worthy of 
further study. The illustrations we are able to give, by 
the kindness of Mr. Murray, will give the reader some 
idea of their appearance and habits. We strongly recom¬ 
mend the reader to go to Miss Bird's volumes for further 
information of what she saw and heard while sojourning 
among them. 

Again we commend these two works to all who desire 
to get, in comparatively short space, a very complete view 
of the past history anti present condition of Japan. 


BELL'S PHOTOPHONE 

the courtesy of Prof Graham Bell we are at length 
able to do somewhat ampler justice to his latest 
discovery than has hitherto been possible. He has 
supplied us with certain details not hitherto published* 
ana has also furnished us with drawings of his apparatus 
and experiments. Prof Bell is at present in Pans, and, 
as was mentioned in our columns last week, has there 
repeated some of his experiments. 

Our readers are already aware that the object of the 
photophone is the transmission of sounds both musical 
and vocal to a distance by the agency of a beam of light 
of varying intensity; and that the first successful attempts 
made by Prof. Bell and his co-labourer, Mr. Sumner 
Tainter, were based upon the known property of thd 
element selenium, the electric resistance of which varia 
with tbe degree of illumination to which it is exposed 
Hence, given a transmitting instrument such as a flexible 
mirror by which the vibrations of a sound could throw into 
vibration a beam of light, a receiver consisting of sensitive 
selenium forming part of an electric circuit with a battery 
and a telephone should suffice to translate the varying 
intensities of light into corresponding varying intensities 
of electric current, and finally into vibrations of the tele¬ 
phone disk audible once more as soHud « This funda- 
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mental conception dates from 1878, when in lecturing 
before the Royal Institution Prof, Bell announced the 
possibility of nearing a shadow fall upon a piece of 
selenium included in a telephone circuit. The photo* 


phone, however, outgrew the particular electrical combi¬ 
nation that suggested it; for not the least of the remarkable 
points in this research is the discovery that audible vibra¬ 
tions are set up in thin disks of almost every kind of 



Fid 1 —The Musical 'lelcphonc 


material by merely throwing upon them an intermittent 
light Hence in theory, if not in practice, the receiver 
may be reduced to the divine simplicity of a mere disk of 
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vulcanite or of zinc, on one side of uhich the vibrating 
beam of light falls, and at the other side of which the 
hearer listens. 




FiC 3 —Section of the Selenium Receiver, *hown at a in Fir a. 


With the photophone, however, as with Lhe telephone, 
there me instruments of different degrees of perfection. 
The original imperfect musical telephone of Philip Reis 
could only transmit musical tones, because it worked by 


rapid abrupt interruptions of the electric current; while 
the articulating telephone of Graham Bell was able to 
transmit speech, since by its essential construction it was 
able to send undulating currents to the distant 
receiving station. 

We may in like manner classify tho forms 
of photopnone under two heads, as (1) articu¬ 
lating photophones, and (2) musical photo¬ 
phones ; the former being able to transmit 
speech because they work by beams of light 
whose intensity can vary in undulatory fluc¬ 
tuations, like those of vocal tones ; the latter 
being able to transmit simple musical tones 
only, since they work by mere interruptions 
of a fixed beam of light. 

Up to the present time, Prof. Bell informs 
us, the simple receiving disk of ebonite or 
hard rubber has only served for a musical 
photophone 1 the reproduction of the tones of 
the voice by its means has not yet been demon¬ 
strated in practice—at least to his satisfaction. For 
while it produces unmistakable musical tones by the 
direct action of an intermittent light, in the experiments 
made hitherto with articulate speech the instru¬ 
ments have by necessity been 50 near to one 
another that the voice of the speaker was audible 
through the air. Under these circumstances 
it is extremely difficult to say whether the 
sounds that are heard proceed from the dia¬ 
phragm, or whether they merely came through 
the air to the ear, and if they come from the 
diaphragm, whether they are really the result 
of tne varying light, and not mere sound vibra¬ 
tions taken up by the disk from the speaker's 
voice crossing the air. Prof Bell hopes soon 
to settle this point, however, by an appeal to 
experiment on a larger scale with the receiving 
and transmitting instruments at greater dis- 
taoces apart, and with glass windows in between 
to shut off all sounds. 

In Fig. i wc illustrate the simple musical 
photophonc of Bdl and Tainter. It might 
perhaps be described without injustice as an 
optical siren , producing sounds from inter¬ 
mittent beams of light, as the siren of Cagniard 
de Latour produces them from intermittent puffs of air. 
A beam of light from the sun or from a powerful artificial 
source, such as an electric lamp, falls upon a mirror M, 
and is reflected through a large fens l, which concentrates 
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the rays to a focus. Tost at the Focus is interposed a disk 
pierced with holes—forty or so in number—arranged in a 
circle. This disk can be rotated so that the light is inter¬ 
rupted From one to five or six hundred times per second 
The intermittent beam thus produced is received by a 
lens T, or a pair oF lenses upon a common support, whose 
function is to render the beam once more parallel, or to 
concentrate it upon Lhe disk of ebonite placed immediately 
behind, but not quite touching them. From the disk a 
tube conveys the sounds to the ear, We may remind 
our readers here that this apparent direct conversion of 
light into sound takes place, as Prof. Bell found, in disks 
of all kinds oF substances—hard rubber, zinc, antimony, 
selenium, ivory, parchment, wood, and that he has lately 
Found that disks of carbon and of thin glass, which he for- 
merly thought exceptions to this property, do also behave 
in the same way. We may perhaps remark without im¬ 
propriety that it is extremely improbable Lhat the apparent 
conversion of light into sound is by any means a direct 
process* It is well known that luminiferous rays, when 
absorbed at the surface of a medium, warm that surface 
slightly, and must therefore produce physical and mole¬ 
cular actions in its structure. If it can be shown that 
this warming effect and an inteimediate cooling by con¬ 
duction can go on with such excessive rapidity that 
beams of light falling on the surface at intervals less 
than the hundredth of a second apart produce a discon¬ 
tinuous molecular action of alternate expansion and con¬ 
traction, then the mysterious property of matter revealed 
by these experiments is accounted for. 

However this may be, the musical photophone, as 
represented in Fig. 1, produces very distinct sounds, of 
whose existence and dependence For their production on 
the light the listener may satisfy himself by cuLting off 
the light at any moment with the little opaque disk fixed 
on Lhe end of the little lever just in front of the holes in 
disk R, and which can be worked by a Morse key like a 
telegraph instrument, thus producing at will alternate 
sounds and silences. With this musical photophnne 
sounds have been carried by an interrupted beam of light 
for a distance exceeding a mile, there appears, indeed, 
no reason why a much greater range might not be 
attained. 

The articulating photophone is that to which hitherLo 
public attention has been most largely directed, and in 
which a selenium receiver plays a part. Fig 2 gives in 
diagram form the essential parts of this arrangement A 
mirror M reflects a beam of light as before through a lens 
L, and (if desired for the purpose of experimentally cutting 
off the heat-rays) through a cell A containing alum-waLcr, 
and casts it upon the transmitter H. This transmitter, 
shown again in Tig 5, consists of a little disk of Lhin 
glass, silvered on the front, of about the size of the disk 
of an ordinary telephone, and mounted in a frame, with 
a flexible india-iubber tube about sixteen inches long 
leading to a mouthpiece A second lens R, interposed in 
the beam of light after reflection at the little muror, 
renders the rays approximately parallel The general view 
of the transmitting apparatus given m Fig. 5 enables the 
relative sizes and positions of the various parts (minus 
the alum-cell which is omitted) to be seen The screw 
adjustments of the support serve to direct the beam of 
light m the desired direction. 

It may be well to explain pnee for all how the vibra¬ 
tions of the voice can affect the intensity of the reflected 
beam far away The lenses are so adjdsted that when 
the mirror u is flat (/ e . when not vibrating) the beam 
projected from the apparatus to the distant station shall 
be nearly focussed on the receiving instrument. ^OiVing 
to the optical difficulties of the problem it is impossible 
that the focussing can be more than approximate. Now, 
matters being thus arranged, when the speakers voice is 
thrown against the disk n it is set into vibration, becomes 
alternately bulged out and iq, and made slightly coaVex 


or concave, the degree of its alteration in form varying 
with every vibration of the voice Suppose at any instant 
—say by a sudden displacement such as takes place when 
the letter “ t” is sounded—the disk becomes considerably 
convex , the beam of light will no longer be concentrated 
upon the receiving instrument, but will cover a much 
wider area Of the whole beam, therefore, only a rela¬ 
tively small portion will fall upon the receiving instru¬ 
ment, and it is therefore possible to conceive that, if 
perfectly adjusted, the illumination should be propor¬ 
tional to the displacement of the disk, and vary therefore 
with every vibration with the utmost fidelity 

The receiver of the articulating photophone is shown 
on the right-hand side of the diagram (Fig. 2) sketched 
by Prof Dell A mirror of parabolic curve C c serves to 
concentrate the beam and to reflect it down upon the 
selenium cell s, which is included in the circuit of a 
battery P along with a pair of telephones T and t. Here 
again a general view like that given in Fig. 6 facilitates 
the comprehension of the principal parts of the apparatus 
The sensitive selenium cell is seen in the hollow of the 
parabolic mirror which is mounted so as to be turned in any 
desired direction. The battery standing upon the ground 
furnishes a current which flows through the selenium cell 
and Llirough the telephones. When a ray of light falls on 
the selenium—be it for ever so short an instant—Lhe 
selenium increases in conductivity, and instantly transmits 
a huger amount of electricity, and the observer with the 
telephones hears the ray, or the succession of them;—hears 



Fig 4 —Dingran to show the action of th<- Stir mu in Receiver 


indeed their every fluctuation in a senes of sounds which, 
since each vibration corresponds to a vibration of the voice 
of lhe distant speaker, leproducc the speaker's tones 
lhe great difficulty to be overcome in the use of 
selenium as a working substance arose fronj. its vety 
high resistance To reduce this to the smallest possible 
quantity, and at Lhe same tune to use a sufficiently large 
surface whereon to receive the beam of light, was the 
problem to be solved before any practical result could be 
arrived at After many preliminary trials with gratings 
and perforated disks of various kinds, Prof. Bell and Mr 
Tainter finally settled upon the ingenious device to be 
dcscnbzd A number of round brass disks, about two 
inches in diameter, and a number of mica disks of .1 
diameter slightly less, were piled upon one another so as 
to form a cylinder about two and a half inches in length 
They were clamped together from end to end, the clamp¬ 
ing rods also serving to unite the disks of brass electrically 
in two sets, alternate disks being joined, the 1st, 3rd, 5th, 
dec., being ur\^ed together, and the 2nd, 4th, 6th, &c, 
being united in another series This done, the edges 
between the-brass disks were next filled with selemnuin, 
which was rubbed in at a temperature sufficiently high 
to reach the meltine-point of selenium After this Lhe 
selenium was carefully annealed to bring it into the 
sensitive crystalline state, Then the cell is placed in a 
lathe and the superfluous selenium is turned off until the 
edges of the brass disks are bared. Fig. 3 shows, in section, 
the construction of such a cell Prof. Bell has also used 
cells in which the selenium filled only the alternate spaces 
between disks, the intermediate spaces being occupied by 
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mica disks or equal diameter with the brass disks. But this arrangement was in no way preferable, for in practice 


•u 



Fig 5 —The Arucu’aiing Photophone. The Transmitter 


it was found that moisture was apt to penetrate at the Fig. 4 is a diagram winch simply illustrates the action 
surface of the bare mica f spoiling the cFc:*. of the selenium receiver, and shows, firstly, the way of 



Fia. 6.—The Articulating Ph otophone. The Selenium Rcaitar 

connecting the alternate disks j and secondly, that the | current from the battery p cannot go round the telephone 
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circuit without passing somewhere through selenium 
from one brass disk to tnc next. The special advantages 
of the "cell 1 ' devised by Prof. Beil are that in the first 
place the thickness of the selenium that the current 
must traverse is nowhere very great; that in the second, 
this photo-electrical action of light on selenium being 
almost entirely a surface action, the arrangement by 
which all the selenium used is a thin surface film could 
hardly be improved upon, and that thirdly, the symmetry 
of the cylindrical cell specially adapts it for use in the 
parabolic mirror. These details will be of great interest 
especially to those who desire to repeat for themselves the 
experimental transmission of sound by light. The greatest 
distance to which articulate speech has yet been trans¬ 
mitted by the selenium-ccll-photophone is 213 metres, or 
233 yards. 

When sunlight is not available recourse must be had 
to an artificial source of sufficient power During the 
recent experiments made by Prof. Bell in Pans the 
weather has been adverse, and the electric light has been 
called into requisition in the ateliers of M Biegnet 
(Fig 7, which is kindly supplied us by Prof. Bell). The 
distance in these experiments between the transmitting 
diaphragm b and the parabolic lefiector c c of the receiver 
was fifteen metres, the entire length of the room in which 



Fig 7 —The Photo phone with Electric Light 


the experiments were made. Since at this distance the 
spoken words were themselves perfectly audible across 
the air, the telephones connected with the selenium-cell 
were placed in another apartment, where the voices were 
heard without difficulty and without doubt as to the 
means of transmission. 

Of Lhe earlier and less perfect forms of the photophone 
little need be said. One device, which in Prof. Bell’s 
hands worked very successfully over a distance of eighty- 
six yards, consisted in letting the beam of light pass 
through a double grating of parallel slits lying close to 
one anothci, one of which was fixed, the other movable 
and attached to a vibrating diaphragm. When these 
were placed exactly one in front of the other the light 
could traverse the apparatus, but as the movable grating 
slid more or less in front of the fixed one more or less of 
the light was cut off. Speaking to the diaphragm there¬ 
fore caused vibrations which shut or opened, as it were, 
a door for the beam of light, and altered its intensity. 
The mirror transmitter of thin glass silvered was however 
found superior to all others ; and it is hard to see how it 
could be improved upon, unless possibly by the use of a 
thin disk of silver itself accurately surfaced and polished. 

Whatever be the future before the photophone, it 
assuredly deserves to rank in estimation beside the now 
familiar names of the telephone and the phonograph. 


NOTES 

The Triennial Gold Medal of Llic Chemical Section of the Philo¬ 
sophical Society of Glasgow, founded in commemoration of the 
work of Thomas Graham, F R.S., late Master of the Mint, will 
be awarded, at the end of the present session, for the best paper 
on any subject in pure or applied chemistry Authors are 
requested to send in their papers not later than February 1,1881, 
addressed to the Secretary of the Section, Dr J J. Dobbie, 
Chemical Laboratory, University of Glasgow 

^The annual meeting of the five academies which constitute 
the French Institute vas held on Monday last week, when M. 
E. Levaaseur gave an address on the Ethnography of France, 
and Col. Perrier de&cubed Lhe operation he undertook to connect 
geodetically Algeria and Spain. 

The Royal Institution Lecture arrangements (not yet complete) 
for the ensumg season (before Easter) will include the Christmas 
course by Fraf. Dewar f and courses by Professors Tyndall and 
Schafer, the Rev. William Haughton, the Rev. II. R. Hawen, 
Mr. H. H. Statham, Mr. Reginald S. Poole, and others 
Friday Evening Discourses will probably be given by Mr 
Wairen De La Rue, Prof. Tyndall, Sir John Lubbock, Sir 
William Thomson, Dr. J Uurdon Sanderson, Dr Andrew 
Wilson, Dr Arthur Schuster, Mr. Alexander Buchan, Dr. 
W II. Stone, Dr. W. J. RusselL 

The death is announced of Sir Thomas Bouch, the engineer 
of the Tay Bridge. It is believed that his system received a 
severe shock on account of the Tay Bridge disaster and the 
proceedings consequent on it, 

M. Erhard, the well known French cartographer, died on 
October 23 M. Erhard wa% a naturalised Frenchman, having 
been born at Freiburg im-Breisgau. 

Among Mr. Stanford's announcements of forthcoming works 
are the following ■— 11 Prehistoric Europe: a Geological Sketch," 
by Dr. James Geikic, F.R.S. ; a fourth edition of “The Coal- 
Fields of Great Britain," by Prof. Edward Hull, F.R.S. , 
"Life and her Children* Glimpses of Animal Life from the 
Amoeba to the Insects," by Arabella B. Buckley, "Index Geo- 
graphicus Indicus a Gazetteer of India,” by J F Barness, 
"The Flora of Algeria, considered in Relation to the Physical 
History of the Mediterranean Region and Supposed Submergence 
of Lhe Sahara,” by W. Mathews , " Water Supply of England 
and Wales its Geology, Underground Circulation, Surface 
Distribution, and Statistics,” by C E. de Ranee. 

In the November number of Scribner* s Monthly u a curious 
article on Second Sight or Clairvoyance, by an 11 Ex-Conjuror" 
(Mr Henry Hatton), in which it is shown that the whole thing 
1 s an elaborate system of mnemonics, lhe article has all the 
appearance of being genuine. 

In reference to the notice in Nature, vol. xxii. p 587, on 
the address of Dr. Karl Ziltel on the subject of the geology of 
the Libyan Desert, \ie should slate that while the paper contains 
ZiUel’s opinions of the observations and collections of other 
travellers, it is mainly derived from the Professor’s personal 
examination of the physiography of that country, and of the 
fossils which he there collected, when, as a member of the expe¬ 
dition under the leadership of Dr. Rohlfs, he visited the Libyan 
Desert m the winter of 1873-74 

The lecture On 11 The Modifications of the External Aspect** 
of Organic Nature produced by Man’s Interference," delivered 
by Prof. Rolleston to the Royal Geographical Society in 1879, 
has jaflt been published in that Society's Journal, Amongst 
other interesting matters Prof. Rolieston rectifies an error into 
which all or most translators of Censor have fallen respecting 
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the Scotch fir. Caesar ("De Bello Galileo/ 1 v. 12) says of 
Britain, "Materia cnjasque generis, at in Gallia, est prater 
fafwn atf ue abutem /' which words have b$en generally taken to 
mean, u There U wqod of all kinds to be found in Britain, as in 
Gaul, accept the beech and the fir.” The word prater however 
does not always mean "except/' but sometimes "besides," os 
quotations from Cicero and Plautus aptly illustrate. Prof, 
Rolleaton further t remarks that " an hisLorian who was or 
was not a professed botanist, might without any sensible man 
blaming him, apeak nowadays of all the common pines 'Scotch/ 

I umbrella/ * cluster/ &c., as 4 pines 1 ; my present belief is that 
Julias would similarly have spoken of them all as abides, and 
would probably have included the ' firs 1 proper under the same 
name as these 1 pmes,'" 

At the last meeting of the Epping Forest and County of 
Essex Naturalists’ Field Club, held .Saturday, October 30, it 
was announced that II.R 11 . the Duke of Connaught, Ranger, 
had consented to become the Patron of the Club. Arrangements 
are being made to get up a course of winter science lectures in 
connection with the Clab, the fiist of these being fixed for 
November 10, by Mr. J. E. Hartmg, who will lecture on 

II Forest Animals." It wu further announced that a lecture 
had been promised during the session by Mr. A, R Wallace 

Prof Boyd Dawkins has lately shown in his "Early Man 
in Britain" that "although the Neolithic men were immeasur¬ 
ably above the Cave men in culture, they were far below them 
in the arts of design," and further that the Cave-man "pos¬ 
sessed a singular talent for representing the animals he hunted, 
and his sketches reveal to us that he had a capacity for seeing 
the beauty and grace of natural form not much inferior to that 
which Is the result or long-continued civilisation in ourselves, and 
very much higher than that of his successors in Europe 111 the 
Neolithic age.” That this faculty of design or aitistic aptitude 
is still independent of advanced or advancing civilisation is 
shown by Dr. Holnb in a paper “ On the Central South African 
Tribes/'just published in the Journal of the Anthropological 
Institute. Mr. Ilolub remarks in connection wiLh the Bushmen, 
that these people "regarded as the lowest types of Africans, in 
one thing excel all the other South African tribes whose acquaint 
ance I made between the c outh coast and lo° ‘oulh latitude. 1 
have in my possession about 200 sketches on wood ancl stone 
and ostrich bhclls, by various^ tribes but every one who knows 
anything about drawing must acknowledge that those which wtue 
done by Bushmen are superior to any of the others " 

Ir is stated that some samples of a new seed and also of the 
native cucumber, collected m Central Australia by Mr. Vescy 
Brown, have been received at the Sydney Botanical Gardens The 
former is a small black pea, which glows in pods similar to 
those of the ordinary pea, it i-. supposed to be edible, and 
resembles the nardoo. "Ihe cucumbers are about the size of 
walnuts, and are said to make an excellent pickle. 

A recent report to the Foreign Office by Mr Consul 
Crawford at Oporto on matters connected with the u me trade 
contains observations > on the ravages of Ihc parasme insect, 
Phylloxera pasta , in the port wine district, and the means 
taken to avert them, and is illustrated by a sketch map of 
Northern Portugal, showing the progress of the disease. 

At the opening meeting of the Eastbourne Natural Hirtoiy 
Society on October 15, Mr, 1\ C. S, Roper read a paper on the 
additions to the fauna and flora of the Cuckmere district during 
the past year. 

In the Fourteenth Annual Report of the Aeronautical Society 
of Great Britain are papers on Aeronautics, by Mr, T. Moy, the 
“Mechanical Action of the Air/ 1 by Mr. Phillips; "Artificial 


Flight/ 1 by Mr, F, W. Brearey, "Aerial Propellers,”'by Mr, 

R. C. Jay. 

Valparaiso advices to August 21 give particulars of the 
earthquake or August 14. The Chilian Times says:—"The 
duration of the shock was nearly ninety seconds. No serious 
damage was done to buildings In Valparaiso. At Vina del Mar, 
one of the towers of the church fell and another was shaken out 
of Its level, and will probably have to bo pulled down. The 
roof of the Qudlotu parish church fell in. At Llaillal eighteen or 
twenty houses were destroyed, lllapel suffered very severely. 
One strange item reported is the occurrence of 'huracanede 
ague,’ whatever they may be The Governor of lllapel in bu 
first telegram stated that three of these had burst in the Cor¬ 
dillera Now it ib stated that there were thirty observed One 
paper spoke of them as 'water volcanoes.' From Coqulmbo it 
is reported that high columns of water were thrown up from Ihe 
bay. An employd of the Transandine Telegraph Company felt 
the shock while crossing the highest parts of the Andes, lie 
htales that it was the strongest earthquake he has ever felt." 

A Naples telcgrnm of November 2 states that Vesuvius is 
now veiy active; lava continues to flow from the crater, and 
present indication 1 ! point to the probability of increased eruptive 
energy. 

The first meeting of the Society of Arts is announced for 
November 17, when the opening address will be delivered by 
F. J. Bramwcll, F R.S , Chairman of the Council. Before 
Christmas the following papers will be lead—November 24— 
“Barry’s Influence on English Art,” by ]. Comyns Can, De¬ 
cember I—" The Photo phone," by W. II. Preece. Deccmbei f> 
—“London Fogs/’ hy Dr, A. Carpenter. December 15— 
"The Use of Sound for Signals/’ by E Price Edwards Ihe 
following papers arc donn on the list for leading after Ghnst- 
mas —"Buying and Selling- its Nature and its Tools/' by 
Prof. Bonamy Price "Ihe Participation oF Labour in the 
Profits of Enterprise,” hy bedley Taylor, M A , late Fellow of 
Trinity College, Cambridge. "The Gold fields of India,” hy 
lfydc Clarke. “Flashing Signals for LighlhoU 1 ^/ 1 by Sir 
William Thomson, FR S “The Present Condition of the 
Art of Wood-carving 11 England,” by J Ilungerford Polkn, 
“Ten Years'Experience of the Working of the Trade Mark 
Act,” by E. C Johnson “Trade Prospect*/’ by Stephen 
Bourne. “Ihe Manufactme of Aerated Waters/' by T B Bruce 
Warren “The Compound Air Engine/’ by Col, F. Beau¬ 
mont, R.E. "Improvements in the Treatment of Esparto 
for the Manufactme of Paper," hy William Arnot, F.C S. 
“Deep Sea Investigation, and the AppaiaLua used in it/’ by T 
Y. Buchanan. “The Discrimination and Artistic Use of 
Precious Stones,” by Prof A If Church. " Indian Agricul¬ 
ture/’ by W, R. Roberhon. hive courses of lectures are an¬ 
nounced under the Cantoi bequest First course—Five lecture 1 
on "Some Points of Contact between the Scientific and Artistic 
Aspects of Pqttcry and Porcelain/ 1 by Prof A. C. Church. 
Second Corn se—Three lectures on " Watchmaking/’ by Edward 
Rigg, M.A, Third course—Four lectures on "The Scientific 
Principles involved in Electric Lighting,” by Prof. W. G‘ 
Adams, F.R.S. Fourth course—Three lectures on “The Art 
of Lacc-making/’ by Alan S Cole. Fifth couise—Three lec¬ 
tures on "Colour Blindness and its Influence upon Various 
Industries/' by R Brudcnell Carter, The two Juvenile Lectures, 
for children of Members, during the Christmas holidays, will be 
by G. J. Romanes, F.R S>, on "Animal Intelligence." The 
arrangements for the " Indian," "Foreign and Colonial/ 1 and 
" Chemical and Physical" Sections will he announced aftei 
Chn-itma*. 

The following R the title of the essay to which the 44 Howard 
Medal” of the Stati-tical Society will be awarded In November, 
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1S81"On the Jail Fever, from the earliest Black Asalia to 
the lut recorded ontbreak in recent times." The essays to be 
sent in on or before June 30, 1881. The Councd have decided 
to grant the sup of 20/. to the writer who may gain the 
41 Howard Medal” in November, 1881. 

The additions to the Zoological Society’s Gardens during the 
past week include a Sykes's Monkey (CenopttAeeui al&tgularis) 
from Welt Africa, presented by tbe Officers of the Royal Yacht, 
a Green Monkey ( Ctrcoprthtcvs calhtruhus) from West Africa, 
presented by Mr. A. Haynes; a Rhesus Monkey {Maeacus 
crythrcrm) from India, presented by the Rev. J. Saunders, B.A.; 
a Two-toed Sloth ( Cholopm diJaclyius) from Demerara, pre¬ 
sented by Mr. G. H. Hawtayno, CM.ZS. ; an Egyptian 
Jerboa (Diput agyptms) from Egypt, presented by Major Money ; 
a Common Trumpeter {Psophui ciepttans) from Demerara, pre 
sented by Mr. J. Stovell; two Silver Pheasants ( huplocamus 
tiyc(hanerus) from China, presented by Miss C. llallett, on 
Indian Gazelle (GasALs bennetti ) from India, deposited, an 
Ursine Dasyure (Datyurtts urstnus) from Tasmania, a Common 
Wigeon (Mareea penelope), a Grey Plover {Squatareola Helvetica), 
a Knot (Tnnga cauutus), a Greenshuik [Totanus caduiris), 
British, a Horned Ceratophrys ( Ceratopkrys corttuia ) from Santa 
Marta, purchased. 


OUR ASTRONOMICAL COLUMN 

The Comets of 1S12 and 18x5—We learn from M. 
Schulhof, of the Bureau deg Longuudes, Paris, that in con¬ 
junction with M. Bos^ert he has undertaken a rigorous investi 
gallon of the orbit of the comet of 1812, winch Enekc showed 
to have a period of about seventy years, and which will con¬ 
sequently be again approaching its perihelion. M Schulhof 
hopes to complete the calculations early in the ensuing year. 
He has discovered a series of original observ\tions by Blanpam 
at Marseilles, which he considers to be amongst the be^t, if not 
the best series that ore available; the original obseivations by 
Lindenau have also been received, but unTurtunnlely nothing is 
to be found of the long series by Zach and Tne.snecker. From 
tbe manuscripts preserved at Pan*, some corrections have been 
applicable to the results os printed To this we may add that 
Flaugergues’ differences of right ascension and declination from 
bis comparison stars ore published in the fifth volume of Zach’g 
Corresponds.nee astronomique . These observations of V laugergucs’ 
at Vivieri, and those made at Paris as they appear in the first 
folio volume, weie reduced several years since by Mr. W. E. 
Plummer, now of the University obscrvatoiy, Oxford, and from 
three very carefully formed normals he deduced u period of 
revolution about a year and a half shorter than that assigned by 
Encke in Z eUschnft fur Astronomic , t, 11., so that the comet 
may now be expected at any time. At the instance of Prof. 
Wmnecke sweeping ephemendes have been prepared by M 
Mahn of Strassburg. It is however M. Schulhof s intention, 
on the completion of his investigation of the orbit, to furnish 
observers with ephemerlde** similar to those which have led to 
the re-discovery of several lost planets. 

' An able calculator at Vie.ina has nearly finished a new discus¬ 
sion of the observations of the comet of 1815 (OIbcrs' comet), 
which, according to Bessel’* researches, is due at perihelion in 
February, 1887. This result may be materially changed by the 
more complete reduction of each senes of observations as we 
possess in their original form, and a recompute boa of the 
perturbations, with more accurate values of the planetary masses 
than were available at the date of Bezel’s work. 

Ceraski’s Circumpolar Variable Star —From the esti¬ 
mated magnitudes of Schwerd and Carrington, and Mr. Knott's 
epoch of minimum given in Nature hist week, the most 
probable period appears to be 2-490851!., to be reckoned from 
1880, October 23*4672 Greenwich mean time. While' the 
telescope is turned towards Ceraski’s star, it may be suggested 
that Lalande 1013-4 ln Cassiopeia should receive attention; at 
present we have the discordant estimates 10m. and 50a. of 
Lalande, 1790 September 29* and >797 November 10 respec¬ 
tively, and 77 in the Durchmusterungj the ater is 619; on 
Haramg'i Atlas, and is not fount} in Fedorenko'acatalogUfc, a 


In Argelander’s zones; its position for 1880 is in R.A. oh. 11m. 

223 ., N.P.D. 38" 46-8'. 

The Longitude or the Cape.— We understand that 
arrangements are being made for the telegraphic connection of 
the Royal Observatory, Cape of Good Hope, with Aden, which 
has already been connected with Greenwich, Mr Gdl taking an 
active port in the operation. The next desirable work of this 
kind will be the connection of an Australian observatory w uh 
the observatory at Madras, which is well-determined with refer¬ 
ence to Greenwich. 


GEOGRAPHICAL NOTES 

Col. Prejevatsky writes from 11 Horn de-Tin, plateau of 
the Hoang-ho, May, 1880 " Having packed up and sent off all 
his collections to Alaskan, he left his camp, 25 versts from the 
town of Donkyr, on March 20, to reach the Hoang-ho, 83 versts 
from Donkyr. Here the Yellow River turns abruptly from 
north-east to east, at the small valley of Gomi, inhabited by 
Tungnt cultivators, and forming the extreme point of the habit¬ 
able lands of the Hoang ho. The river here is pretty wide, and 
has a very rapid current. The banks are wooded, with here and 
there pretty clumps of poplars and weeping willows. The river 
here is 8,000 feet above sea-level. After ten days at Gomi, 
Frejevalsky's party resumed their route. From Gomi the journey 
along the floang-ho was very difficult, the banks being deeply 
cut by steep ravines, which can only be noticed when close upon 
them. A stream usually flows at the bottom of these ravine*, 
which arc bordered by trees and wild arbutus. As soon as ever 
the party touched the Si-Fan territory a horseman appeared and, 
telling them they would soon be murdered, disappeared—a 
threat happily not realised Indeed the Si-Fan became bo recon¬ 
ciled to the presence of the intrude!s as to sell them butter and 
sheep. At 130 versts from G01111 they found in the ravines boi- 
denng the nver vast forests frequented by innumerable bird*, 
especially blue pheasant*. The second local rarity was rhubarb, 
vhich was met with m prodigious quantities, The old roots of 
this plant reach colossal proportions One of these roots, taken 
at hazard, weighed 261b The mouth of the Churmysb, an 
affluent of the Iloaiig-ho, wns reached 130 versts below Gomi, 
by the course of the nver Having examined the country for a 
distance of 40 versts, Frejcvalsky was convinced that it was im 
possible to cross the enormous chain of mountains which extends 
along the Yellow River, the summits of which are lost in tlic 
clouds Gaping ravines are met with at every verst, and there 
is not the least trace of vegetation, and therefore no forage for 
animals, lie decided to return to Gomi. Thence he went to 
IIoui-De, 60 versts on the south bank of the nver, and sent hn 
interpreter to Sinin to inform the local authonties that Freje- 
valsky wished to reach the mountain regions of eternal snow. 
The Ambon of Sinin informed Preievalgky that it was impossible 
to allow him to proceed to the Koto-nor, or to penetrate further 
into llom-De, where there was a revolt of the Tungutb, Preje- 
valsky decided to spend the month of June where he was, ex¬ 
ploring the fauna and flora, and afterwards go north towards 
Cheibsen, where he would remain during July, and complete his 
explorations iu the mountain*. The weather, he says, was de¬ 
testable, cold and wet, with the thermometer sometimes 12° 
below zero C. He had collected 230 .specimens of plants, 500 
species of birds, and many of fish. The geography of the country 
traversed had, moreover, been observed and noted, astronomical, 
barometrical, and thermometrical observations made, and sketches 
taken of the various types of natives. He doublB much whether 
the Hoang'ho makes the enormous curve represented in maps, 
he did not observe any such curve in Lhc 250 versts explored by 
him lie expected to reach Aloshau about August 20. 

In Lhe Geographical Society’s I'roccedings for November Mr. 
C K. Maikham supplies a Lrief but lucid account of Lieut. 
Schwatka's expedition to King William Land, and of the previous 
state of our Knowledge respecting the remains, Ac, of the 
Franklin Expedition, and he arrives nt tbe conclusion that we 
have gained out little Ay this last attempt to obtain information 
beyond that gathered by Sir L. McCluitock Lieut Schwatka's 
journey, however, he considers to have been a most remarkable 
one, and In some respects without a parallel. Dr. Chrutlson 
follows with a paper descriptive of a journey made some twelve 
yeari ago to Central Uruguay. The geographical motes are 
numerous this month, and furnish much useful information, 
especially in regard to Africa. Under the head of 11 Corre- 
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apondance" we find letters by Adm. R. C. Meyne on a possible 
communication between Skyring Water, Straits of Magellan, 
and Smyth's Channel, end by Capt. Alexanderson on the subject 
of some observations made during a recent voyage along the 
Losngo Coast of West Africa. The maps given this month are 
of King William Land and the Estancia de San Jorge, Uruguay, 
with a small inset map of the whole republic. 

Ab we announced last week, the Vienna Geographical Society 
has issued an appeal for subscriptions for an Austrian expedition, 
which Dr. Emu Holub has decided on undertaking. Dr. Holub 
intends crossing the whole length of Africa from south to north. 
He will start from the Cape of Good Hope and penetrate to 
the Zambesi, Lhence explore the Mam the mamba nua territory, 
the watershed district between the Zambesi and the Congo, visit 
the lake sources of the Congo, and from there through Darfur 
he will try to reach Egypt Dr, Holub expects the journey to 
extend over three years, The expenses, he reckons, will amount 
to about jo,ooo florins, 5000 of which he can himself supply, 

LORD ADERDARB will preside at Lhe first meeting of the 
Geographical Society next Monday evening, when Mr Jos. 
Thomson, the Commander of the East African Expedition, who 
has lately returned from Zanzibar, will give an account of his 
journey to the Lukuga outlet of Lake Tanganyika, vid the head 
of Lake Nynun. Mr, Thomson's paper promises to be unusually 
interesting, as the country traversed by him was for the most part 
previously unexplored. 

Another African traveller, Mr. James Stewart, C.E., lias 
just returned to England from Livingstonia, Lake Nyassa Mr. 
Stewart, it will be remembered, also crossed the unknown bclL 
of country between Lakes Nyassa and Tanganyika by a different 
route, for the most part, from Mr. Thomson’*, and arrived at the 
south end of the latter lake only a day or two after him 

In the November number of their Chronicle the London Mis- 
■ionary?Society publish a full account of Dr Southon’s interview 
with Mirambo on the subject of the murder of Messrs. Carter and 
Cadenhead, and the main facts elicited by him appear to exone¬ 
rate that chief from any direct shore in the unfortunate occur¬ 
rence Mohammed, Capt Carter's servant, succeeded in saving 
the journals of both Carter and Cadenhead, and all the most 
important manuscripts and letters of the former. 

The Baptist Missionary Society hope to publish in the 
December number of their Herald an admirable map which 
they have just received from the Rev. T J. Comber of their 
Congo Mission, who has been for some time stationed at San 
Salvador. It is stated to be very carefully drawn to *calc, and to 
exhibit the many and important discoveries made by the mission¬ 
aries In their various journey*, towards Stanley Pool; it will also 
show the relative positions of the various towns to Banana, 
Mboma, San Salvador, Makuta, and other important centres 

TliK new Bulletin of the Antwerp Geographical Society con¬ 
tains papers by M. Bernardm on the Fiji Island*., their resources, 
progress, Ac,, and by Dr. L Dclgeur, vice-president of the 
Society, on cartography among the ancients, 

We have received from Danzig an excellent little guide-book 
to that city, with special reference to the scientific and medicinal 
points of interest of the town and district, compiled from the 
recent meeting of the German Association. It U a model of its 
kind, and contains an admirable series of special maps. 

Doctors Rohlfs and STECKER_haveleft Suez for MassdWah 
and Abyssinia. 

IN the North Ametican Reinciv are appearing M Desire 
Cham ay'b notes of his exploring work in Mexico. The 
November number contains the Lhlrd instalment. 


KEW GARDENS REPORT 

*CROM the just-Usued “ Report on the Progress and Condition 
A of the Royal Gardens at Kew J> for 1879 we take the 
following items:— 

Some idea of the magnitude of the destruction caused by the 
hailstorm of August 3, 1879, may be obtained from the fact that 
the number of panes broken was 38,649, and the weight of 
broken glass eighteen tons. The plantations along the Grass 
Ave/tue skirting the river have all been greatly improved, very 
poor specimens removed and replaced by Holm oaks, which will 
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eventually render the avenue practically an evergreen one. This 
portion of the pounds mffen greatly from the unconramed 
smoke of the gas-works and manufactories at Brentford, which 
is not only most prejudicial to the plants, bnt so blackens the 
labels that they become illegible In a few years. Some interest¬ 
ing notes are given on the cultivation of the various kinds of 
mala rubber. According to Hecht, Levis, and Kahn's Report 
for 1879, Para rubber [Iievea) u still the largest source of supply. 
The total import into England during the year was 4651 tons, 
Liverpool received 25 tons of CearA Scrap rubber and 900 tons 
of African ( Landolfhia ), while London imported 350 tons from 
Assam (Ficus elastic a) % 250 tons from Borneo ( Willughbeia)^ and 
550 from Mozambique (. Landolphia ). Considerable attention 
has been paid at Kew during the past jear to the examination of 
the African Landolphias and Malayan rubber-yielding Willugh- 
beias, and the results will be given in the next report Addi¬ 
tional facts to those contained in the previous Report are given 
on the introduction of South American species into the Old 
World. From Singapore Mr. Murton reports :— 11 The plants 
of Hevea and Cfetilloa in the gardens ore now large plants, 
but hitherto propagation from the strong growths they are 
making seems rather difficult, whereas they used to propa¬ 
gate freely from the weak wood produced while in pots.' 
Preparations are being mode m Burma Jfor the cultivation of 
CearA Scrap (Afamhot glaziovn) t while Dr. King report* that the 
CearA rubber promises to grow well in Calcutta; seeds have 
been distributed to various ports of India, and the plant seems to 
thrive well in Upper India, Singapore docs p not seem to suit 
CearA Scrap, according to Mr. Murton, while at Zanzibar it 
yields seed most abundantly, but the seeds are slow to germinate. 
At Zanzibar the Par A rubber is a less quick grower than the 
CearA and does not branch. At Mergm eight Para trees, the 
survivors of a batch of seedlings received from Dr. King in 1877, 
continue lo do well in the office compound. At Calcutta, 
according to Dr. King, Para rubber continues to be as disap¬ 
pointing as ever ; he believes it la useless to try it anywhere 
except in the south of Burma or the Andamans, "and perhaps in 
Malabar Mr. Jenman reports that the atmospheric conditions 
in Jamaica appear favourably adapted to the ParA rubber. 
Equally important information is given as to the cultivation of 
mahogany m the Old World. On this the Report skyi. "This may 
now be regarded as an accepted success The tree grows well in 
many parts of India and in Ceylon, and in the fbrmcr there is a 
local demand for the wood In this country new uses are found for 
it, one of the most recent being for the linings and panellings of 
railway carriages instead of teak, which is now Exclusively used 
for ship building, It is not easy to see any valid arguments 
against the cultivation of a tree the limber of which is of admitted 
excellence for a variety of purposes and the growth of which is 
apparently altendcd with little difficulty. As late as 1B76 the 
Government of Bengal was adverse to mahogany planting. This 
policy has now, however, been modified, and in his report for 
1878-79 Dr. Brandis, the Inspector-Gcneial of Forests, reports : 
'Of the exotic trees which are cultivated by way of experiment 
mahogany is the most important, and its success seems nut im¬ 
probable, though it is too early yet to form final conclusions upon 
the subject.’ Mahogany is also cultivated as an experiment in 
Burma and the Chittagong district of Bengal. The tree is known 
to thrive well near Calcutta, and every effort shutild be made to 
cultivate it in those forest districts where climate and other cir¬ 
cumstances are favuurable ” Experiments are being made in 
Queensland, and favourable reports come from Saharunporc 
and Singapore. Some curious notes arc contained in the Report 
on Chestnut Flour . " Wc arc indebted to Mr, D. E. Colnnghi, 
H B M 's Consul at Florence, for specimens of the dried chest¬ 
nuts, floury and necci (the cakes made from them), which are so 
important an article of subsistence in the Apennines The col¬ 
lection of the specimens for Kew was clue to the kindness of Dr. 
I- Bacci of Casugliano, in the mountains of Fistoja. The fresh 
chestnuts are dried, or rather roasted, for three days and rights 
m a seecafoWf or drying room, on a latticed floor covering a 
chamber in which a lire is lighted. The husk 13 then cosily fe- 
movable, and the kernel is ready to be ground into flour, which 
is of a pinkish colour. This is mixed to the consistence of cream 
with w ater, and poured on fresh chestnut leaves to be baked into 
small circular cakes, ncca t between heated stones. The collec¬ 
tion having been divided between the museunt of the Royal 
Gardens and the Food Collection, Bethnal Green, Prof. Church, 
who has charge of the litter, has obligingly ^furnished us with 
the following analysis of the flour:— 
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Moisture. 

... l4‘o 

Oil or fat . 

a'© 

Proteids. 

8'5 

Starch 

.. 29 2 

Dextrin and soluble starch . . 

22-9 

Sugar . 

Cellulose, flee. 

17 5 
■ ■ 3 '3 

Ash . 

2 6 

lOO'O 


The cakes were foiled to contain only 6'7 per cent, of proteids, 
with 3‘d per cent, of Hour. The Urge lamount of dextrin is 
due to the high temperature to which the chestnuts are subjected 
in the process of drying Prof, Church thinks that chestnut- 
flow ought to be of easy digestibility, and a bui table children's 
food, considering that it contains over 40 per cent, of nutritious 
matters soluble in pure water The Museum of the Royal 
Gardens is indebtea to Mr. George Maw for a specimen of a 
product used, according to the Kev. Wentworth Webster, who 
procured it, as tea in the Besses Pyrenees in France, and on the 
Spanish side of the Pyrenees in Navarre. It was found 
to consist of the dried shoots of a species of LUkospcrmutn l 
which was identified with probability as L officinale'' Mr. 
Noble advocates the cultivation of rye straw (Secale cereale) as a 
paper material, not inferior to esparto. Mr. W L. Booker, 
H.M.'fi Consul at San Francisco, sent some specimens of a 
scented wood from the highlands of Mexico, known as Lin-a- 
Loa, and which has been identified with a wood already m the 
Kew Museum, and which appears to be yielded by a species of 
Bursera . Further material in the shape of dried specimens, 
with both fruit and flowers, is much to be desired for the pur¬ 
pose of ascertaining definitely the tree which produces it. The 
name Lin-a-Loa is clearly a corruption of Lign Aloes, which 
has been identified with Aguilarta a gal lot ha t otherwise known as 
oglewood (Kew Report, 1878, p. 36). This la however a tree 
confined to the Old World, and the Mexican one has no connec¬ 
tion with It, The wood of the latter is imported into this 
country for manufacture into perfumery, a fragrant oil known 
as otto of linaloe being distilled from it, On the interesting 
Chinese timber-tree known as the Nan-mu-tree, and referred to 
in the Report for 1877, some information has been obtained from 
Mr. Baber:—"Two days' journey south-east of Chungking in 
Szechuen I found several specimens of about a foot in diameter, 
one of them having a straight branchless Lrunk of 100 feet in 
height, with the branches and foliage rising 25 feet above that, 
another had 70 feet of bare straight stem, and go feet of total 
altitude. Although the trunks arc branchless, yet in many cases 
they send out shoots resembling saplings, which rise parallel 
witn the trunk. The wood is white and close-grained, and I do 
not believe that the pillars at the Ming tombs near Peking are 
of this wood. They look more like true teak. I have seen 
some much larger trees than the above, some two feet and more 
in diameter, straight and of great altitude. They are used in 
Szechuen for bridge work. 1 ' Eventually, through the instru¬ 
mentality of T&re Vmcot, who resides at Chungking, flowering 
specimens were transmitted to the Kew Herbarium From these 
a figure has been prepared, and they entirely confirm the pre¬ 
vious identification of the tree by Prof Oliver (from the leaves 
alone) as a near ally of Phoebe pallida (one of the laurel family). 
The genus Phoebe is now merged in Persia , and Prof. Oliver has 
described the Nan-mu under the name of Pet sea nan-mu , dis¬ 
tinguishing it from Persea (Phabe) pallida "chiefly in stature, in 
the form of the acumen or the leaves and the character of the 
indumentum.” On a block of Pai-choi wood sent by Mr. W. 
M. Cooper, H,B M *a Consul at Ningpo, Mr. R. J, Scott 
reports:—"The most striking quality I nave observed in this 
Wood la its capacity for retaining water and the facility with which 
it surrenders it. This section, which represents one-tenth of the 
original piece, weighed 3 lbs. 44 ozs. At the end of twenty-one 
days It had lost 1 lb 6} ozs. in an unheated chamber. At the 
end of another fourteen days, in a much elevated temperature, 
it only lost 4 oz. In its present state of reduced bulk its weight 
4 s I lb. 10 ozs. It is not at all likely to supersede box j but it 
mtjbfl fit for coarser work than that for whicn box is necessary. 1 ' 
The principal researches conducted in the laboratory during the 
past year have been those of Mr. Marshall Ward, on the deve¬ 
lopment of the embryo-sac, published in the Journal of the 
Lumean Society, to], xvil. pp 519-546, Prof, Church, con¬ 
tinued investigation on albinism in leaves, published In the 
Journal of the Chemical Society, Jttiuary, 1890. The labora¬ 


tory has also been employed for the experimental demonstrations 
given to the employ ds of the Royal Gardens, and for the examina¬ 
tion of the University of London for the degree of Doctor of 
Science in the subject of physiological botany 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —The examinations for the degree of Bachelor of 
Medicine will commence in the medical deportment of the 
Museum as follows :— 

The First (Scientific) Examination) November 29. 

The Second (Final) Examination, December 6. 
Candidates for either of these examinations, and candidates for 
the certificate in Preientive Medicine and Public Health are 
requested to send in their names on or before November 15 to 
the Regius Professor of Medicine at the Museum. 

The University of Oxford Commissioners have given notice 
that all new scholarships and exhibitions granted by the Colleges 
shall be subject to the provisions of any new statutes which may 
be made by the Commissioners in relation to the length of tenure 
and emoluments of snch scholarships and exhibitmns. 

The University Commissioners at present sitting have for¬ 
warded to the Hebdomadal Council six proposed statutes uhich 
they contemplate making, subject to any representation which 
they may receive from the Council on the appointment and duties 
of University Professors and Readers. Tne proposed statutes 
include certain general regulations applicable to the whole Pro¬ 
fessoriate Each Professor must reside six months in each year 
between October I and the ensuing July 1 Each Professor, 
besides his regular course of lectures, must give one public 
lecture every year Each Professor must give private instruction 
to students in matters relevant to the subject of his lectures, and 
must examine the students who have attended his lectures at the 
end of each course. 

The following are the particular regulations applicable to the 
Savilian Professor of Astronomy, the Professor of Experimental 
Philosophy, the Waynflete Professor of Chemistiy, the Linacre 
Professor of Human and Comparative Anatomy, the Waynflete 
Professor of Physiology, and the Wykeham Professor of Physics. 
Section 7 relates to the three proposed new professorships. 

(1) The Professor shall deliver one course of fourteen lecLures 
at lea-st in each of two out of the three University terms (Easter 
and Trinity Terms being counted as one), every course shall 
extend over seven weeks at least, and not fewer than two lectures 
shall be delivered in each week. 

(2) lie shall be ready to give the private instruction required 
by the General Regulations on two day*. in each week in which 
he lectures, and during one huur at least on each of such days 

(3) The laboratory under the charge of each Professor, and, 
in the case of the Savilian Professor of Ahtronnmy, the Uni¬ 
versity Observatory, shall be open for eight weeks in each term 
(Easter and Trinity Terms being connted as one), and at such 
other times, and for such hours, as the University may by statute 
determine 

Students shall be admitted to the University Observatory and 
to the laboratory under the charge of each Professor, upon such 
conditions as the University shall from tune to tune by statute 
determine, and upon the terms of paying such feet, not exceeding 
such amount a» may be fixed by any statute of the University in 
force for the time being, u the Professor may from time to time 
require. 

(4) Except for some grave reason to be approved by the Vice 

Chancellor, the Professor iJiall, for seven weeks in each term 
(Baxter and Trinity Terms being counted as one), and during 
some part of three days in each week, be ready to give instruc¬ 
tion in the subjects or his Chair to such students as shall have 
been admitted to thrflaboratory under his charge (or, m the case 
of the Savilian Professor of Astronomy, to the University Observa¬ 
tory) ; and such ms traction shall be given in the laboratory or 
observatory (as the case may be) or in some class-room connected 
therewith 1 

(j) The Professor shall also, at the close of each term, inform 
any college which may request him to do %o as to the regularity 
of attendance and the proficiency of the students belonging to 
such college who have been admitted into the laboratory or 
observatory under bis charge, and shall give like information, if 
requested, to the delegates of students not attached to any college 
or nail. 

The Particular Regulations next following shall be applic- 
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able to the several Professors named in them respectively (that ij‘ 
to hiy): 

(1) The Saviliin Professor of Astronomy shall have the 
charge of the University Observatory, and shall undertake the 
personal aud regular supervision of the same, and of the several 
demonstrators and oLhcr atsuLanta employed therein, and shall 
be responsible for all the work carried on they e. 

(3) The Professor of Experimental Philosophy shall have the 
charge of the Clarendon Laboratory, and shall undertake the 
personal And regular supervision of the same, and of the several 
demonstrators and other assi 1 tants employed therein, and shall 
be responsible for all the work carried on there. 

(3) The Wnynflcte Frofessor of Chemistry shall haVe the 
charge of the Chemical Laboratories in the University Museum, 
or such port thereof as the University may by statute assign to 
him, and shall undertake the personal and regular supervision of 
the same, and of the several demonstrators and other assistants 
employed therein, and shall be responsible for all the work 
canted on there. 

(4) The Linacre Frofessor of Unman and Comparative Ana 
tomy shall have the charge of the Anatomical and Lthnological 
Collections and the Anatomical Laboratories in the UniverMly 
Museum, or such part thereof as the University may by statute 
assign to him; and shall undertake the personal and regular 
supervision of the Same, and of the several demonstrators and 
other assistants employed therein, and shah be responsible for all 
the work carried on there. 

(Si The Professor of Botany and Rural Lconom^ shall have 
the charge and supervision of the Botanical Gardens and 
Botanical Collections belonging to the University, nod it Khali 
be part of his duty to make such Gardens and Collections 
accessible to, and available for, the instruction of student? 
attending his lectures 

(6) The Professors of Geology and Mineralogy respectively 
shall have the charge and supervision of the Geological and 
Palaeontological Collections, and of the Mineralogical Collection, 
belonging to the University , and it shall be part of their duties 
to make such collections respectively accessible to, and available 
for the instruction of, students attending their lectures. 

! The Professor of Classical Archaeology, 

The WyLeham Professor of Physics, and 
Ihc Waynflelc Professor of Physiology, 
shall, in like manner, if the University hy Statute shall think fit 
to charge them therewith, undertake the charge of any collec¬ 
tions or laboratories connected with the subjects of their re¬ 
spective Chairs, which the University may from time to Ume 
assign to them, and shall have similar duties in respect thereof. 

(8) The several Professors named in the foregoing particular 
regulations shall in the performance of the duties commuted to 
them by such regulations be subject to the statutes of the 
University for the time being in force in that behalf 
This Statute is proposed to be made by the University of 
Oxford Commissioners under the Universities of Oxford and 
Cambridge Act, 1B77, for the University. 


SOCIETIES AND ACADEMIES 

Taris 

Academy of Sciences, October 26.—M. Wurtz in the chair 
—The following paper? were read .—On attenuation of the virus 
of chicken-cholera, by M. Pasteur If the most virulent virus 
(to be got from a fowl which has died of the chronic form of 
the disease) be token and successive cultivations made of it in 
the pure Ktate, in bouillon of fowl's muscles, the Interval of time 
between one sowing and another is found to affect the virulence, 
With interval? up to one month, six weeks, or two months, no 
change of virulenae is noted, but as the interval is enlarged the 
.virus is found to become weaker. The attenuation does not 
take place with mathematical regularity. No change can be 
detected in the microscopic organisms to account for the chances 
in its power. But M. Pasteur shows by experiments (in which 
some bouillon, to which a little strong virus had been added, was 
inclosed and kepi some time In sealed tubes) that it 11 prohohly 
the oxygen of tke air that attenuates the virulence* May it not 
then also affect other kinds of virus ?—Experiments study of 
the action of the oigantsna -of cheep, mere or less refrac¬ 
tory to splenic fever, on the - Infectious agent j what be co mes 
of specific microhm introduced directly into the circulation by 
Luge transfusions of anthracotd blood, by M. Chauveau, After 
each transfusion Into animals when resutance to the disease u 
considerable and ctrengthener by preventive inoculation, the 


bacteHah rods soon disappear from the blood (ih a few hours 
one cannot And them). They are not destroyed, however, 
but ore arrebted in the capillary system of the lungs and 
of other parenchymatous organs, where they may be found 
with retained vitality when the transfusion has been rapidly 
fatal. When the animal survives more than three days the bac¬ 
teria disappear from the lung and the spleen (as well as the 
blood), ana health may be regained One region alone proves 
favourable to maintenance and development of the bactenan 
life, viz., the surface of the brain (pia mater), and the develop¬ 
ment there has quite special characters {elongation and inflexion 
of the rods and anprarance of spores), resembling those which 
belong to artiflual cultivations. The infectious activity of these 
bacteria of the pia mater is considerable.—On linear differential 
eqiaMons, by M. Appel! —The Secretnry annouuced the opening 
of a subscription for erection of a monument to the memory or 
Spallanzani in his native town.—On the class of linear differential 
equations, with rational coefficients the solution of which de¬ 
pends on the quadrature of an algebraic product which contains 
no other irrationality lhan the square root of an entire and rational 
polynome, by M. Dillner.—Photography of the ncbulaof Orion, 
by Prof Draper.—Application of selenium to the construction 
of a photo-electric regulator of heat for the burning in of stained 
glass windows by M, Germain. As far as posable from the 
muffle furnace is pinced n dark chamber closed by a parabolic 
reflector, the focus of which is in the axial line of the telescope 
commonly used. At this focus is a ball of selenium between 
two cups of brats, leaving a zone of seLeumm visible. 
One cup is connected by German silver wire to a thermo¬ 
electric pile (of thirty elements), adapted for ttrong heat and 
exposed to that of the muffle, and the pile is connected (by the 
other poles of its elements) to the aide of a stoppered porous 
vessel filled with water, ensuring a sensibly constant temperature 
on that side. The Lhcrmo-electnc current increases with the 
temperature, and while the part of the muffle covered by the 
telescope lemains dark, tbe selenium does not effectively alter m 
resistance, but when a cherry-red tint is reached (indicating time 
to stop), the resistance of the selenium is reduced about a fourth. 
The current gains strength and sounds a bell, or affects a system 
whereby the fuel is diverted (With the pile is connected a 
galvanometer, a condenser, and other secondary arrangements.) 
—On some modifications undergone by glass, by M 5 aileron, 
He calls Attention to the corrosion, deformation, and fracture of 
areometers used in sugar-works which treat molasses by osmose; 
where Lhe instruments are kept several days in a liquid ot 95°, of 
density, 1014(2" B), and containing sugar 115 gr., ash 91 gr ; total 
206 gr. per hire. The ash consists of chloride of potassium and 
organic sails of potash. The cracks are all more or less spiral in 
form.—Influence of light on germination, by M. Panchon, Ho 
measured the quantities of oxygen absorbed daring germination 
by identical lots of seeds. Light (he finds) accelerates tho 
absorption in a constant manner; the advantage in favour of 
light being from a fourth (o a third of the quantity absorbed in 
darkness. The degree of illumination Is relative to the quantity 
absorbed The respiratory acceleration in seeds illuminated by 
day peiMsts for several hours in the darkness. The accelerative 
influence of light is more Intense at low temperatures. 
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DR. SIEMENS'S NEW CURE FOR SMOKE 


T'HE growing obscurity which distinguishes the winter 
JL atmosphere oF London has disposed men lo con¬ 
sider whether it 19 an indispensable evil connected with 
the use of coal in great centres of population, or whether 
means can be found of providing the warmLh and 
comfort which the copious use of mineral fuel affords 
us without having to pay the penalty of dispensing 
with the solar ray, of finding ourselves and everything 
wc touch covered with soot, and of occasionally having, 
even at midday, to grope our way with a feeling akin to 
suffocation. 

I am decidedly of opinion that the evil is one which 
not only admits of remedy, but that its cure would result 
from a closer attention to the principles of economy m 
the use of fuel 

Until within recent years wasteful expenditure was the 
rule both in the application of fuel to our large manu¬ 
facturing operations and for domestic purposes, but great 
strides have been made within the last twenty years to 
improve our mode of burning fuel both undei our steam 
boilers and in the metallurgical furnace. The Regcne- 
lativc Gas Furnace, which was the subject of Faraday’s 
last discourse at Lhe Royal Institution in 1862 has contri¬ 
buted its share to this result, combining as it docs con¬ 
siderable economy, with the entire absence of smoke from 
the chimney. 

Since by the employment of gaseous fuel results such as 
these are realised, there seems no ri priori reason why 
analogous results should not attend its application on a 
smaller scale, even down to the means of heating our 
apartments, which, although a small application in each 
individual instance, amounts, in the aggregate, lo the 
largest of all the uses of mineral fuel. 

Gas-grates have been tried by individuals desiring 
progress, but I know several instances in which on 
account of the great comparative expense incurred, and 
objections raised to the smell, and dry heat, as it is called, 
in the room, the time-honoured smoky but cheerful coal- 
fires were reinstated. 

A gas-grate that was arranged in my billiard-room m 
the usual fashion, consisting of three air-gas-pipes with 
apertures distributed over the fire-grate, and covered 
with pumice-stone, presented certainly a cheerless appear¬ 
ance, and filled the room (notwithstanding a fair chimney- 
draught) with fumes, rendering the benefit of the fire a 
doubtful one. These fumes could not have passed into 
the room from Lhe upper surface of the pumice-stone 
owing to its proximity to the chimney, but a little con¬ 
sideration made me come to the conclusion that these 
gases really proceeded from the ash-pan into the room 
The products of combustion set up by the gas flames 
ascend no doubt so long as they are intensely hot, but in 
giving off their heat to the inert pumice-stone they rapidly 
cool, and being heavier than atmospheric air, descend 
through the grate between the lines of gas flameaj and 
thus reach the apartment. Moreover the gas burnt 
towards the back of the fireplace takes scarcely any part 
in providing a red radiating surface in front of the grate, 
Vol. xxiii.—No. 576 


serving only to baffle the draught passing towards the 
chimney from the room 

The first condition to be realised in an efficient gas- 
grate consists in suppressing all gas onhees except imme¬ 
diately behind the bottom front bar, and in substituting 
for the grate a solid dead plate Instead of using inert 
matter such as pumice-stone, I consider it fir more 
economical and efficacious to transfer the heat of the gas 
flames to gas coke or anthracite, which when once heated 
helps the gas to increase and maintain a sufficient tempo- 
lature for radiation through its own slow combustion. 
The gas should not be mixed in the pipe with atmospheric 
air to pioduce a Bunsen flame, as is frequently done, 
because by using the unmixed gas a rich flame is set up 
between the pieces of coke near the lront of the grate, 
producing to the eye an appearance similar to a wcll- 
lgrnlcd ordinary coal fire, and the hot carbonaceous 
mattei through which it percolates ensures its entire 
combustion before reaching Lhe chimney Heat will 
however gradually accumulate towards the back of the 
file, notwithstanding the suppression of the grate bars, 
and in order to obtain Lhe utmost economy this heat 
should be utilised to increase the temperature of the gas 
flames and of the coke in front of the grate 

# Io accomplish this I have constructed a grate accowl 
mg to the annexed sketch. The iron dead plate t is 
riveted to a sLout copper plate a facing the back of the 
fire-grate, and extending five inches both upwards and 
downwards from the point of junction The dead plate 
c stops short about an inch behind the bottom bar of the 
grate to make room for a half inch gas-pipe /, which is 
perforated with holes of about one-twentieth of an inch in 
diameter placed zig-zagat distances of thiee-quarters of an 
inch along its upper surface. This pipe reals upon a lower 
plaLe if, which is benL downwards towards the back so as 
to provide a vertical and horizontal channel of about om. 
inch in breadth between the Lwo plates A trap door <, 
held up by a spring, is provided for lhe discharge of ashes 
falling into this channel. The vertical portion of thi^ 
channel is occupied by a stup of sheet copper about four 
inches deep, bent in and out like a lady's frill and riveted 
to the copper back piece. Copper being an excellent 
conductor of heat, and this piece presenting (if not less 
than a quarter of an inch thick) a considerable sectional 
conductive area, transfers the heat from the back of the 
grate to the frill-work in the veilical channel An air 
current is set up by this heat, which, in passing along tin 
horizontal channel, impinges on the line of gas flames 
and greatly increases their brilliancy So great is the 
heat imparted to the air by this simple arrangement that 
a piece of lead of about half a pound in weight introduced 
thiough the trap-door into this channel melted in five 
minutes, proving a temperature lo exist exceeding 619° F 
or 326^ C. The abstraction of heat from the back has 
moreovei the advantage of retarding the combustion of 
the coke there while piomoting it at the front of the 
grate. 

The sketch represents a fireplace at my office, in a 
room of 7,200 cubic feet capacity facing the north. I 
always found it difficult during cold v cathcr to keep this 
room at 6o° F. with a coal fire, but it has been easily 
maintained at that temperature since the grate has been 
altered to the gas-coke grate just described. 

c 
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This heating arrangement is not however essentially In order to test the question of economy 1 have passed 
necessary ; in several of the grates which I have the gas consumed in the grate through a Parkinson's 10- 
altered for gas I have simply closed up the space below light dry gas-meter supplied to me by the Woolwich, 
the bottom bar by means of a close-fitting ash-pan, Plumstead, and Charlton Consumer's Gas Company f the 
and introduced the gaspipe behind the lower bar, an coke used is also carefully weighed, 
alteration which can be effected at very trifling expense, The result of one day's campaign or nine hours is a 
and presents the advantage of great cleanliness, the ash- consumption of 62 cubic feet of gas and 22 lb. of coke (the 
pan being withdrawn only at intervals of several days for coke remaining in the grate being in each case put to the 
emptying. The appearance of the fire however is in that debit of the following day) Taking the gas at the average 
case much less brilliant than when the hot-air arrangement London price of 3 s 6d ’ per 1000 cubic feet and the coke 
is added. at t8j. a ton, the account stands thus for nine hours : — 



rt. Copper pUle 4 inch thick and io inches wide nt hack of grate , full nf copper .V inch thick c, iron deni plate mi led to plate a, angle phle with 
trap-door t fn removing ashes g is-pipc about | inch diameter with h Its. J inch apart 

a cheaper fire than its piedecessor, with the advantages in 
its favour that it is tlioi oughty smokeless, that it can be 
put off or on at any moment (which in most cases means 
considerable economy), that it is lit without the trouble of 
laying the fire, as it is called, and keeps alight without 
requiring to be stirred 

It may appear strange at first that the use of the sepa¬ 
rated coke and gas Lo produce a given effect should be 
fully as cheap as using the raw material combining the 
two constituents, but the solution may be found in the 


62 cubic feet of gas al 3 s. 6r/, per thousand 2 604 

22 lb. coke at iSj. a ton . 2 121 

Total . 4 725 

or at the rate of o 524/f. per hour In its former condition 
as a coal-grate the consumption exceeded generally two 
and a half large scuttles a day, weighing 191b each, or 
47 lb, of coal, which at 23s a ton equals 5 jd f . for nine 
hours, being o 633^ per hour. This result shows that the 
coke-gas fire, as here described, is not only a warmer but 
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circumstance that in the case of the coke-gas fire no heat 
flashes up the chimney, but is utilised entirely for raising 
the coke in front of the grate to the condition most 
favourable to radiation into the room 

I hold that it is almost barbarous to use raw coal for 
any purpose, and that the time will come when all our fuel 
will be separated into its two constituents before reaching 
our factories or our domestic hearths. Such a measure 
would not only furnish us with the complete solution of 
the smoke question, but would be of great value also as 
a money saving. In conclusion I may observe that I 
have taken up this question without the idea of profit, 
and shall be happy to furnish builders and oLhcrs desirous 
to introduce the grate here described with the necessary 
indications to insure success C. W11 li am Siemens 


THE RUSSIAN IMPERIAL YACHT , li LIVADIA " 


I N Nature, vol xxii p. 270, we gave an account of 
this remarkable ship, and slated that we should 
report the results of her trials to our readers. We there 
said " it cannot be doubted that her speed will surpass 
14 knots/’ and wc pretty plainly intimated that it would, 
in our judgment, fall substantially short of 17 knots , in 
point of fact it has fallen between these limits, and nearer 
the higher than the lower, the average mean speed at the 
measured distance being 15 864 knots. The details of 
the several runs, which have not previously been published 
in London, we believe, are as follows .— 


Nok. uf Run 

1 

2 

3 

4 

5 

6 


Indicated II I J 

12,267 

11,704 

12.387 

12.437 

12,857 

12,472 


hi Knol 1 - 

15 69 


IS 53 


*5 «3 
15 65 

1592 

iS'6s 


Average 12,354 


15'725 


The Inals of the Ltvadia weie greatly hurried, the 
vessel going down the river on a Wednesday, making a 
preliminary run under steam on the following day, 
Thursday; on Friday she made a run at full speed for 
six hours, giving an average of 15 knots; and on Saturday 
she made her measured mile trials. Those who under¬ 
stand the conditions under which these steam trials were 
made will see at once that 1L was not possible to obtain 
the best results with a ship thus put under steam day 
after day, her boiler tubes getting doubtless more or less 
foul, and her machinery also falling somewhat out of 
perfect condition, especially where theie were thiee 
separate sets of engines to be cared for The bottom was 
also foul from having been three months in the wet dock 
at Fairfield. The effect of haste in making the trials is 
visible in the variations of horse-power developed upon 
the runs, theie being a difference of more than 1000 h p. 
between the power developed, for example, on the second 
run as compared with that of the fifth. The speeds given 
above show less discrepancies than the horfee-powers, but 
it can hardly be doubted that the Ltvadia as she is can 
be driven at over 16 knots under fair conditions, without 
any alteration whatever. It is, as has been said else¬ 
where, highly probable ihat some improvements might 
be made in the screw propellers, as it is not to be 
expected that the best conditions were secured at the 
first attempt. In fact we have evidence that the central 


screw was set at a pitch different from that of the side- 
screws, and runs at a different speed, it now appears 
likely that the pitch should have been the same in all 
cases, and when the opportunity offeis this change will 
probably be made, and the speed again Laken Other 
slight modifications will doubtless also be tried, and 
those of our own naval architects, who have well con¬ 
sidered all the facts, have foimed the opinion that if .ill 
minor causes of interference wiLh the best performance 
arc removed, a speed approaching 17 knots may be 
reached in the Ltvadia. It needs no words of ours to 
convince the scientific world that whether any great 
increase of speed be obtained with this vessel or not, 
the Russian Cioverament has rendered a vast service to 
naval science by demonstrating on a large scale and in a 
public and unquestionable manner, the fact that a vessel 
whose breadth is enormous, and whose length is but one 
and a half times her breadth, may with no very inordinate 
expenditure of power be made to take a high place 
among the few fastest ships of Lhc world 

Hut the interest in the Livadia l while it is greatest as 
regards her high-speed trials, by no means ends there 
Her steaming performances with diminished steam powci 
are also very interesting In consideiing these the reader 
should remember Lhat in this case as in all cases of fast 
ships going with reduced power and at reduced speed, 
the peiformanccs are subject to a double disadvantage 
first the 7 weight of the machinciy carried is of corn sc in 
excess of what is needed to pioducc the reduced power, 
and secondl), the friction and other losses arc likewise in 
corresponding excess. For example, when the Ltvadia 
is steaming say at 1 1 to 12 knots, she is employing less 
power than any one of her thiee sets of engines produces , 
and if she had not to go beyond sirH a speed she might 
dispense with the other two sets of engines and boilers, 
and thus be relieved of nearly 1000 tons of weight, and of 
two-thirds of the fnctional and other losses which she is 
obliged to undergo when steaming at 11 or 12 knots with 
all her engines working at a lcduccd speed Bearing 
these facts in mind, we may now state that the reduced 
steaming of the Ltvadia is reported offic’ally Lo have 
given the following results — 

iiTiff ^ 

2969 II knots Willi 

4770 IJ .. 

894.0 15 ,, Against 

10,037 15I „ ,, 

M he indicated horse-powers above given u eie calculated 
from diagrams, and the speLd m as taken by log The 
results were leporlcd, we know, m perfect good faith, and 
are a correct indication, in the main, of the relation 
between power and speed in the ltvadia with her present 
screws, &c. They nevertheless appear to us to exhibit 
on the face of 4hem some slight discrepant), which is 
amply accounted for by Lhc fact that the speeds uere, as 
we have said, taken by the log, which does not admit of 
that minute accuracy uhicli may ami ought to charac¬ 
terise measured mile-trial results The above figures are 
borne out by the sea-passages of the yacht. She steamed 
continuously in fair and moderate weather at an average 
speed of somewhat more thin 12 knots with an average 
expenditure of about 4000 Ind H.F. 

With all the above fads and figure* before us we see 
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dearly how vain have been the prejudices, and how 
baseless the predictions, which condemned ships of this 
type as incompatible with even moderately good speeds, 
and as ridiculous when the attainment of high speed was 
contemplated. It is with no small feelings of vanity, but 
with a genuine pride in a great scientific triumph which 
we ventured to predict beforehand, that we have witnessed 
the Livadta 1 s success It is a success which England 
may well envy, and of which the Russian Government 
may well be proud Its bearing upon the futuie of steam 
navigation cannot fail to be considerable even in the 
mercantile marine, while it is quite impossible for the 
war navies of the world to escape its influence Oui long¬ 
standing objections to the Inflexible and Italia types of 
ship are well known to our readers, the construction of 
such ships under the name of first-class ironclads being 
most trying even to the common sense, and much more to 
the scientific sense, of the country. With the Livadta in 
existence, and with the facilities which such great breadth 
as hers offers to the production of armoured ships worthy 
of the name, the expobiue of our first-class ships to Lhc 
destructive effects both of shells and of torpedoes, will 
not be endured Wc congratulate Admiral Topo/T upon 
the established success ufthc great idea which he was the 
hist to propound, and as the idea would still have remained 
a mere idea but for the powerful patronage of the Grand 
Duke Constantine, wc gladly recognise again the scientific 
acumen and that “courage of his opinions" which 
distinguish His Imperial Highness By consenting to the 
trial of so great a naval experiment in a yacht of Ins own, 
the Emperor of Russia lias secured a sea-palace of great 
speed, of unexampled accommodation, and of a freedom 
from rolling and pitching such as no other ship in Ihe 
world enjoys 

On the last-named points—those of pitching and rolling 
—we have to record very lemarkable results Wc are 
informed on the best authority that in the gale in the 
Hay of Biscay, with waves running over twenty feet 
high, when ordinary vessels were seen rolling and 
pitching heavily, and even when the gale and the 
sea were at then highest, the greatest roll to leeward 
was 5 degrees, and that to windward 4 degrees, while 
the greatest pitch was 4 degrees and the greatest “'scend" 
3 degrees This evtreme limitation of motion was most 
extraordinary, excluding almost all the usual incidents of 
sca-life NoLhing was secured on board, and nothing fell 
throughout the stoim There were occasionally heavy 
blows of the sea under the flat shallow bow, and these 
caused much vibration at times, but nothing was dis¬ 
turbed, and even the painL is nowhere ci ackcd throughout 
the wood-built cabins and palaces of the ship. 

In the accident which the Livadta met with on her 
voyage from Brest to Ferrol, by striking heavily down¬ 
wards upon some floating object or objects during a heavy 
gale in the Bay of Biscay, with a high and confused sea 
lunning, the value of water-tight subdivision has been 
strikingly demonstrated. The injuries done by tlic blows 
were extended by Lhc heavy strokes of the sea under the 
bluff bow, and several of the forward compartments were 
filled A scientific friend who inspected the bow after 
the compartments were pumped out in the harbour of 
Ferro], informs us that in two or three places the bulk¬ 
head divisions had evidently been badly struck and made 


leaky at the bottom, and in one compartment the sea was 
plainly visible through the broken plating. And yet 
nothing was known on board of these injuries when at sea 
beyond the fact (ascertained by u sounding") that a for¬ 
ward compartment of the double bottom had been some¬ 
how filled, so effectually was the ship proper preserved 
from all injury within the double bottom, and so little 
effect had the filling of the forward spaces upon the trim 
and behaviour of the ship I The Livadta is constructed of 
steel, and is as lightly built as our own fast steel ships of the 
latest date, and as a similar accident to the recent one 
might occur again, as it may to any ship of light draught 
and great buoyancy, it would no doubt be prudent to add 
something to the strength of the outer bottom where 
most exposed to strains and blows ; but this is a matter of 
detail which we leave the naval architect to discuss. The 
great lesson to be derived from the incident is the 
immeasurable value of double bottoms and of great 
compartmental subdivision in sca-going structures. An 
ordinary laige steam yacht not so subdivided might have 
been lost under like circumstances, and certainly would 
have been more or less jeopordised and more or less injured 
internally, in the present case not a particle of injury to 
the interior of the ship 01 to her cosily fittings was sus¬ 
tained, and hours after the accident, with a very high and 
confused sea still running, lhc Lord High Admiral of 
Russia and his guests dined as safely, as easily, and 
almost as quietly as if he had been ashore in his summer 
palace of Onanda 


A MEDICAL CATALOGUE 

Index Catalogue of the Library of the Surgeon-Generals 
Offnc , Ul S Army Vol i., A—Berlidski 4L0, pp. 
888 (Washington Government Printing Office ) 

HE saying of Hippocrates, that art is long and time 
is shorL, is so true, not merely of medical art, but 
of work in general, that most working men find their 
lives gliding so quickly away that Lhey do not attempt 
great works, and very probably would not succeed if they 
did so But eveiy now and then we come across men 
whose energy is so marvellous, and whose power of 
getting through work is so enormous, that wc are struck 
with amazement at it Such a man is Dr. Billings, to 
whose extraordinary energy and perseverance we owe the 
present work. This purports to be only a catalogue of 
the Library of the Office of the Surgeon-General of the 
United States Aimy, and Dr, Billings takes care to call 
attention to the fact that it is not _a complete medical 
bibliography, and that any one who relies upon it as such 
will commit a serious error. ,f It is," he says, “ a cata¬ 
logue of what is to be found in a single collection; a 
collection so large, and of such a character, that there 
are few subjects in medicine with regard to which some¬ 
thing may not be found in it, but whichjs by no means 
complete." It is not, however, a mere catalogue in the 
ordinary sense of the word, inasmuch as its contents are 
not confined to the names and titles of books and their 
authors. It is also a catalogue of ^subjects, so that any 
one wishing to read up a particular subject will find 
under the appropriate heading a list of the chief works 
bearing upon it. Nor is this all. There are other cata¬ 
logues in which a similar arrangement has not only been 
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attempted but successfully earned out. But this catalogue 
differs from all others inasmuch as it Is the only compila¬ 
tion in which the herculean task of arranging in proper 
order the contents, not only of books, but of medical 
periodicals, has ever been essayed. To any person who 
is aware of the enormous extent of medical periodical 
literature, and who has had personal experience of the 
time and labour involved in looking up a few references! 
it seems almost incredible that any man should have had 
the courage to venture upon the task which Dr, Billings 
has successfully accomplished To give the faintest idea 
of the work, we take a single heading—Amputation, and 
we find, besides a large number of works and references 
under this title itself, several other headings on the treat¬ 
ment of amputation, cases and statistics of amputation, 
double amputation, history of amputation, intra-utenne 
amputation, methods of amputation, multiple amputation, 
sequelae and after treatment of amputation, spontaneous 
amputation, amputation in the course of disease, amputa¬ 
tion in gunshot wounds, amputation in infants, amputation 
in joints, amputation in pregnancy, carpal and meta¬ 
carpal amputations, tarsal and meta-tarsal amputation, 
amputations at ankle-joint, amputations of arm, amputa¬ 
tions of breast, amputations at elbow-joinL, amputations 
of fingers and toes, amputations of foot, amputations of 
fore-arm, amputations of hip-joint, amputations of knee- 
joint, amputations of leg, amputations at shoulder-joint, 
amputations of thigh, amputations of toes, amputations 
atwnst-joint, besides cross references to Amputation con¬ 
sidered under other heads, such as Gangiene, Hospitals, 
Surgery, Umbilical Cord, Arteries, Limbs, Osteomyelitis, 
Spinal Cord, Stumps, Frost-bite, Pregnancy, Pyaemia, 
Elbow-joint, Breast, Tibia, Ankle-joint, Astragalus, Aneur¬ 
isms, Arm, Artery, Humerus, &c On taking a single one of 
these headings, we find under it nineteen books, and on then 
attempting to count the references to periodical literature 
we go along until we come to the end of the letter C, and 
then stop in despair, for we have already got a hundred 
references, and find that to proceed to the end of the 
alphabet will be a work of both time and labour. The 
wcarisomeness of counting the number of references in a 
small fraction of one sub-head may give the leader some 
notion of the labour involved in hunting out and writing 
down the materials, and yet, after all, such idea would 
be very imperfect, for the labours of Dr. Billings and his 
assistants have not consisted merely in giving these 
references. A much greater amount of time and trouble 
has probably been consumed in the consideration of what 
should be left out than by the labour of airangmg and 
compiling what should be put in, for in indexing journals 
and transactions the general rule which they have followed 
has been that only original articles should be taken j 
though occasionally important papers in several periodi¬ 
cals, and reprints when the originals have not been in the 
library, have been indexed. In describing the arrange¬ 
ment of the book we cannot do better than quote Dr. 
Billings’ own words — 

“This catalogue includes both authors and subjects* 
the names being arranged in dictionary order in a single 
alphabet. Under the subject-headings are included tne 
titles of original articles in the medical journals and 
transactions contained in the Library, for which reason 
the Catalogue is commonly spokcq of by those who are 


familiar with it as the 'Index-Catalogue/ and the name 
has been adopted as being brief and at the same time 
distinctive 

"The form adopted is essentially that shown in the 
'Specimen Fasciculus’ published in 1876, and it has 
been selected after a careful consideration of Lhe criticisms 
and suggestions brought out by that fasciculus. 

"The great majority of physicians, and especially of 
American physicians, who have given their opinion, have 
expressed a decided preference for this form; and 
altnough a librarian might find a complete separation of 
the catalogue of authors from that of subjects a little 
more convenient, the demand on Lhe part of those who 
are to use it is very decidedly for the combination here 
given. 

" The following points have been kept in view in the 
selection and arrangement of the subject-headings — 

" I Those titles have been selected for subjects for 
which it is presumed that the majority of educated 
English-spealung physicians would look in an alphabetical 
arrangement. 

"II Wheie there is doubt as between two or moiC 
subject-headings, cross-references arc given 

“III. Where both an English and a Latin or Greek 
word are in common use to designate the same subject, 
Lhe English word is preferied, and references are given 
from lhe others. 

" IV As a rule, substantives rather than adjectives arc 
selected foi subject-headings Exceptions occur to this 
in anatomical nomenclatuic, as * Lachrymal duct ’, 
' Thyroid gland ’ 

" V In names of subject* derived from personal names, 
the latter precede, as 'Addison's disease' , ' EusLachian 
tube 1 

" VI, Local diseases or injuries are as a rule placed 
under the name of the organ or locality affected, as 
1 Kidney (Absa ss of ) 1 ; * N cck ( Wound of) ’ There are 
exceptions to this, in accordance ^ith Rule I, ejf t 
1 Abscess (Pi? mephiitic)' 

"VII. Cases in which one disease is complicated with 
or immediately followed by another arc placed under the 
name of the first disease wilh the sub-heading ' Complica¬ 
tions and 'Sequela* 

“VIII When the main subject of an article is Lhe 
action of a given remedy in general, or its action in 
several diseases, it is indexed under the name of the 
remedy , but if it relate to its action in but one disease, it 
is indexed under Lhe name of the disease. 

"IX The amount of sub-divieion made under the 
principal subject-heads depend* very greatly upon the 
number of references to be classed. 

11 X As a rule, the lefcrenccs are given from general 
to more special heads, but not the reverse It is pre¬ 
sumed, for instance, that those who wish to consult the 
literature on 1 Aphasia' will turn to ‘ Brain (fhuases of) ' 
and 'Nervous System (Diseases of ), 9 as well as to 
1 Aphasia, 1 without being directed to do so bj a cross- 
reference under the Utter title 

"XI Under the name of an organ mil be found the 
books and papers relating to the anatomy and physiology 
of that organ Following this usually come the abnormi¬ 
ties and malformations of the organ, then its diseases, 
then its tumours, aityi lastly, its wounds and injuries 

" Anonymous works or papas are entered in lcgular 
order under the first word of the title not an article or 
preposition. Russian and Japanese titles are translite¬ 
rated, and a translation ia usually appended Greek 
names are transliterated for the sake of uniformity in 
type. 

11 In indexing journals and transactions, the general 
rule has been that only original article* should be taken, 
but occasionally important papers are indexed in several 
periodicals, and sometimes a reprint is indexed when tha 
original is not in the Library. 
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"The List of Abbreviations of Titles of Periodicals 
prefixed to this volume shows the journals and transac¬ 
tions which have been indexed to the present time, The 
right-hand column exhibits the volumes or numbers 
possessed by the Library, and, negatively, the deficiencies, 
which it is my earnest desire to fill. The List of Abbre¬ 
viations is separately paged in order that it may be bound 
by itself, if desired, for use with succeeding volumes. 

“ Some of the abbreviations of names of places, 
especially in the United States, might have been still 
further shortened if the Catalogue had been intended for 
use only in this country But an analysis, by subjects, of 
so large a collection of medical periodicals is, necessarily, 
useful in St Petersburg, for example, as well as in 
Washington, its measure of utility in any locality being 
the extent of the collection of medical periodical hteiature 
therein. Intelligibility to foieigners, therefore, has been 
regarded as a quality cssenLial to the abbreviations in 
question. 

“ In indicating pagination, the rule is that where the 
article docs not exceed tuo page? in extent the firsL page 
only is given If it exceed two pageis, both Llie first and 
last pages are noted. 

“The work of preparing this Catalogue began in 1873, 
and has been carried on penitently, and as rapidly as 
the amount of clerical aid available and Llie nature of the 
work would permit. 

“The present volume includes 9090 author-LiLlcs, 
representing 8031 volumes and 6398 pamphlets It also 
includes 9000 subject titles of separate books and 
pamphlets, and 34,604 titles of articles in periodicals 11 

The rapid progress of every bianch of science, medical 
and otherwise, and the proportionate, or perhaps wc 
ought almost to say disproportionate, increase of medical 
and scientific periodical literature, render it exceedingly 
difficult for the student to keep himself an commit with 
the newest discoveries The Royal Society’s Catalogue 
of scientific papers conferred an inestimable boon upon 
scientific men, but it left much to be desired, inasmuch as 
it gave only the names of authors, and contained no index 
of subjects. Sometimes, too, Us strict confinement to 
periodical literature is felt as an imperfection, for in rases 
where discoveries have been published in the foim of 
pamphlets of a few pages, one searches through the 
Catalogue in the vain expectation of finding them How¬ 
ever, we have lutheito had nothing at all resembling U in 
medical literature, but now we possess the first volume of 
a work which greatly excels it both in scope and size. 
Such defects as the volume possesses are due to the 
imperfections of the library of which it 15 a catalogue, 
and it is to be hoped that all those (and their name must 
be legion) who piofit by the use of this remarkable pro¬ 
duction, will do their best to enable Dr Billings to make 
good the deficiencies. 

It 15 clear that, however complete any catalogue may 
be at the time of its publication, the constant appearance 
of new books and pamphlets day by day and month by 
month must render it more and mure defective, In order 
to supplement this catalogue, and prevent this gradually 
increasing deficiency from being felt as an evil, Dr. 
Billings and Dr. Fletcher are now publishing the Index 
Medic us , a monthly classified record of the current 
medical literature of the world. This is published by 
F. Lcypoldt in New York, and by Trubner and Co in 
London. The great labour and expense involved in 
getting out this monthly index require for it a large cir¬ 
culation. At present, we believe, it is published at a 


loss, and an increased number of subscribers is urgently 
requested in order to permit its continuance. We there¬ 
fore trust that every one who finds his time and labour 
saved by this Index-Catalogue will show his gratitude 
to Dr. Billings and those who have assisted him, not 
only by helping to supply the wants of the library at 
Washington, but by subscribing regularly to the Index 
Medicus. 

Wc cannot conclude this brief notice without congra¬ 
tulating the United States Government on having in its 
service such men as Dr. Billings and his able assistants, 
Doctors Hetcher, Yarrow, and Chadwick, nor without 
expressing the Lhankfulness which every medical man 
owes to them for the great boon they have conferred on 
medicine in printing and issuing the present Index- 
Catalogue 


THE PHILOSOPHY OF LANGUAGE 
Max Muller and the Philosophy of Language By 

Ludwig Noin 5 (London Longmans, Green, and Co. 

1879) 

HE substance of this work has already appeared in 
the German periodical Nord und Sad, and the 
author here tells us that he has reproduced it in an 
enlarged form and in an English dress in order to do full 
justice to Max Muller’s great merits 111 clearing the way 
“for future investigators" He consideis that eminent 
services have been rendered to the cause of linguistic 
studies by the writings of the illustrious Oxford professor, 
and four out of the five chapters comprising this treatise 
are mainly occupied in putting this somewhat obvious 
fact in the clearest light. But he holds, in common 
piobably with Max Muller himself, that the problem of 
the ultimate origin of art.culate speech has not been 
solved in Lhc brilliant and deservedly popular “Lectures 
on the Science of Language }> Many difficulties are there 
removed, much light is thrown upon a great number of 
obscure points, several abstruse questions are treated with 
an amazing wealth of illustration, bringing them home to 
the meanest capacity, and sundry popular views, notably 
those stigmatised as the “ Pooh-pooh" and “Bow-wow” 
theories, are either exploded, or reduced to their proper 
value. But Lhe mystery of origin, the inexplicable ulti¬ 
mate residuum of roots, forming the constituent elements 
of all speech, remains almost unassailed, though distinct 
service has undoubtedly been done by narrowing down 
the question to this one issue. A still greater service is 
done when the gifted vnter emphatically declares that 
these roots "aie not, as is commonly maintained, merely 
scientific abstractions, but they were used originally as 
real words." This gave the death-blow to the Platonic 
“types," ideas, metaphysical entities and concepts which 
had still continued to obscure the subject, and block the 
way like so much medieval rubbish. Herr Noird aptly 
compares them to the ova 9 whence all animal and vegetable 
life. “ By their development and uninterrupted growth 
all the known languages of the woild have reached their 
marvellous structure, and become the body of reason and 
the instrument of mind 11 (p 55). 

In the last chapter, which will doubtless be read with 
the greatest curiosity, the authcr takes up the subject 
where Max Muller had left it, and develops the theory on 
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the origin of language, which he had already broached m 
his " Unsprung der Spracbe," specially devoted to that 
question. The essential peculiarity of the view here 
advocated is contained In the following passage —“Lan¬ 
guage is the Child of Will, of an active, not of a passive 
state ; the roots of words contain the proper activity of 
men, and receive their significance from the effects of this 
activity in so far as it is phenomenal, 1 e visible. Human 
thought arises from a double root, the subjective activity, 
or the will, and the objective phenomenon which is acces¬ 
sible to the senses.” 

Language is further represented as “a product of 
association and of the community of feeling which is 
developed, intensified, and finally carried to perfection by 
community of life" (p. Si). Great stress is laid on the 
fact that human thought has a double root, the subject or 
individual activity, and its effect in the action, whence it 
follows that “ the life of language stands in an indissoluble 
relation to the development of human action” (p. S3) 
The earliest meanings of verbal roots are all said to be 
"referred to human action,” such notions as to dig, 
strike, scrape, scratch, tear, lying at the root of endless 
derived and secondary concepts. 

Human thought is conceived as "an active process, a 
self-conscious, self-confident activity, not as a crude 
materialism imagines, the accidental play of unconscious 
atoms” (p 88) This active process is traced to common 
action, and language itself becomes “ the voice of the 
community 11 (p 88). The essence of language consists in 
the naming of things, while the power of forming a notion 
of a thing, that is, of a group of phenomena grasped and 
conceived as one, constitutes the essential difference 
between man and the brute creation At the same time 
man can conceive of things only " because he has the 
gift of speech, because he can give them a name " (p, 90). 

The power of giving names flowed from the power of 
using signs. "He used signs and thereby attained to 
the power of using names also; or, in other words, of 
betokening again by a sound what he had noted before” 
The transition from one process to the other, attributed 
to the active will, is slated to be “ the most important 
part of the theory ” (p. 92). 

Then the power of giving signs to things grows out of 
the habit of modifying them for his own use. " Men dug 
caves, plaited twigs, stripped the beasts of their skin, the 
trees of their bark. Hence was developed the marvellous 
hitherto unexplained gift of abstraction, and this m the 
most natural way. Man learnt to conceive a thing as he 
learnt to create things. His own creations were the first 
things for him” (p 92). So that language conceives 
objects only "in so far as human action has touched, 
modified, reconstructed them; in a word, in so far as they 
have received form." Even such things as exist inde¬ 
pendently of the human will, or lie beyond the sphere 
of human action, are nevertheless brought within the 
sphere of human speech. "They become objects of 
human thought in the same way as ihc rest, that is to say, 
they are named as they would be, if the human hand had 
formed them” (p 98). ^ 

Such 19 the line of argument pursued in the attempt to 
build up a new theory of articulate speech, which is here 
conceived by an evident disciple of Schopenhauer and 
the Monistic school, as an emanation of the self-conscious 


human will, flowing from the power of forming abstract 
ideas, and dealing primarily and exclusively with such 
things only as are either the direct creation, or brought 
under the direct control and modifying influence of man. 
But this seems to be a complete perversion of Lhe natural 
sequence of events m the evolution of man and all his 
facultes. Of these the very highest, next at all events to 
the moral sense, consequently the latest to be developed, 
was the conscious will. In the lowest savage tribes it is 
still often so feeble as scarcely to be distinguished from 
mere sensation and animal impulse Yet the speech even 
of the rudest tribes is almost invariably found to be of a 
very intricate mechanism, subjcLt to definite laws of 
structure and harmony, possessed at times of a copious 
vocabulary, embracing a variety of objects entirely beyond 
lhe influence or control of man himself, objects whose 
names cannot by the most violent straining be traced to 
those of things created or modified by human action. It 
is very easy to quote a few instances in support of such a 
theory as this, especially from such highly imaginative 
languages as those of the Aryan family, in which analogy 
and metaphor have had such fiee play during a long 
period of comparative culture But hundreds of such ex¬ 
amples would bring us no nearer than we were before to 
the starting point, to the faculty of naming things and 
actions, to the reason of certain sounds being selected 
in preference to others wherewiLh to name them. 

The question still remains unanswered, whence came 
the "limited store of sounds with which man accompanied 
his action,” and which arc said to have in some mysterious 
way " associated themselves with the objects produced or 
modified by the action 11 The difficulty does not he in 
the derivation of caelum or hole from a primitive root sku 
or ku, but in tracing Lhe ongin of this rooL itself, and, in 
general, of all roots, whether they have to do with human 
action or not. For it is not for a moment to be supposed 
that all Lhe roots even of the Ary* n family can be identi¬ 
fied with the names of things subject to human influence. 
Such are, for instance, as expressive of mere existence, 
hence passive rather than active, tdh, mdh , to burn, whence 
intfa), al6r\p t astus, heat , See , words all applicable primarily 
rather to the powers of natme than of man, ud, und, to 
flow, whence ufW, udum , undo, Goth wato, water, &c f a 
purely natural object named directly from a purely natural 
conception, n>an, to resound, whence sonus, soundj 
sr>anitam , som/us, all words expressive of natural noise, 
and if Eichhoflf is right in connecting the Gothic sangws 
and English song with this root, then these human actions 
can be conceived only as secondary derivatives from the 
primary idea of natural sound, This is the logical order 
of sequence, but it is as subversive of Lhe author's theory 
as arc many other Aryan roots which need not here be 
quoted. Enough has been said to show Lliat this theory, 
while leaving the #cal question of origin untouched, will 
apply in any case to a part only of the original stock of 
roots in the Arjan family Nor, as stated, will it help us 
in the least towards an explanation even of these 

On the whole it is to be feared that our author leaves 
the matter much where Max Muller left it at the end of 
his "Science of Language”, for the theory here advocated 
assuredly does not answer the questions * How do mere 
cries become phonetic types? How can sensations be 
changed into concepts? These questions can be answered 
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only by divesting the mind of all metaphysical vagaries, 
and approaching the discussion in a spirit of strict loyalty 
to the established principles of evolution. The universe 
is not “a mental phenomenon/' as Schopenhauer would 
call it, hot is speech the deliberate product of conscious 
will. It is an organism which, like all other organisms, 
had its On gin in a germ, and its slow growth and silent 
development in suitable surroundings, independently of 
all conscious action. Yet in dealing with a subject of this 
sort one still feels how much easier it is to refute error 
than to establish truth. u Utinam tarn facile vera invenire 
possim quam falsa convtncere ” A. H Keane 


OUR BOOK SHELF 

Easy Lessons in Science . Edited by Prof. F. W IJanelt 

I. Easy Lessons in Heat ByC A, Martmeau II Easy 

Lessons in Light* }\y Mrs, W. Awdry (London 1 

Macmillan and Co , 1880.) 

THESE excellent little lesson books deserve a wide circu¬ 
lation. Well and clearly written, they arc at the same 
time strictly of the u scientific” rather than of the so- 
called “ popular” style of exposition; there being none 
of the objectionable sensational element with which 
certain Fiench works in light science have too greatly 
familiarised us The cuts with which the volumes 
before us are illustrated are numerous, appropriate, and 
many of them original In each case the reader is in¬ 
structed in the simple apparatus needed to repeat the 
experiments described ; so that a teacher who desires to 
give to young pupils a few elementary lessons in the 
sciences of heat and light will find here the very text¬ 
books most suited to his requirements. Miss C. A. 
Martmeau^ “ Lessons in Heat” follows the usual order 
of text-books in that science. The first lesson deals with 
expansions, the second with notions of temperature, the 
third tells “how heat spreads," and so forth, and in the 
concluding chapters some of the fundamental facts of the 
relation between heat and mechanical work are made 
known One experiment which we do not remember 
meeting with before in the shape in which it is given 
deserves to be cited. It is a variation on Davy's old 
experiment with flame and gauze “ Put a bit of camphor 
on the wire gauze, and hold a light under it. The vapour 
of the camphor passes freely through the gauze, catches 
fiie^ and burns with a blue flame till the whole of the 
camphor has been turned into vapour and burned Dut 
the name does noL pass through the gauze to set fire to 
the solid camphor " 

Mrs. Awdry's "Lessons on Light" are no less felicitous 
in their treatment of the subject The usual popular text¬ 
book on Optics abounds in descriptions of different optical 
instruments, telescopes, microscopes, kaleidoscopes, and 
the like, without much trouble being expended upon first 
principles. But in these lessons first principles claim 
the prominent place; the first point explained is the law 
of inverse squares, and the second the geometrical laws of 
refracLion and reflection—and the explanations arc ad¬ 
mirably yet quite simply done. A most interesting feature 
is that the latter half of these easy lessons is devoted to 
physical optics. One chapter on the wave-theory, and 
two entitled “Measurings” prepare the way for a capital 
lesson on Diffraction A lesson on the Spectrum and 
one on the Rainbow close the series. 

We do not say that there is no room for criticism in 
fudging these little volumes A professed teacher of 
Natural Philosophy might grumble at the omission of 
certain things that claim prominence in all the older text¬ 
books and in many of the syllabuses of contemporary 
examinations Yet we would challenge such critics to 
.produce a more useful, or suggestive, or accurate set of 


lessons, or one more entirely free from the two besetting 
faults of sensational popularisation and educational cram. 

It is to be hoped that Prof. Barrett will continue his 
labours in adding to the series he has so ably edited. 

Outline of a Course of Natural Philosophy, with Speci¬ 
men Examination Papers. By Gerald Molloy, D.D 
(London . Simpkin, Marshall, and Co , 1880.) 

This work of 114 pages contains a syllabus-outline of 
the course of lectures in Natural Philosophy by Dr. 
Molloy, at the Catholic University of Ireland, and is 
reprinted chiefly to meet the wants of teachers in inter¬ 
mediate schools. To the syllabus, which is remarkably 
full and complete, is appended an extensive series of 
examination papers on all branches of physics except 
light, electricity, and magnetism, which are promised to 
follow These questions, though chiefly elementary, have 
been carefully prepared, and are a valuable part of the 
work. In an appendix Dr. Molloy reprints a paper 
giving an account of his particular form of bichromate 
battery, which appears to be peculiarly suited to the needs 
of schools and colleges, where a powerful battery of 
convenient form is required to be in readiness for occa¬ 
sional use 


LETTERS TO THE EDITOR 

[The, Editor docs not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , or 
to correspond with the writers of, rejected nmnuscnpts m No 
notice is taken of anonymous communications ] 

[ The Editor urgently requests correspondents to keep their letters as 
short as possible Thep? essureon his space is so great that it 

U impossible otherwise to ensure the appearance even of com - 
munuatwns containing interesting ana navel facts .] 

Sir Wyville Thomson and Natural Selection 
I AM sorry to find that Sir Wyville Thomson does not under¬ 
stand (he principle of natural selection, as explained by Mr 
Wallace and myself. If he had done so, he could not have 
written the following sentence in the Introduction to the Voyage 
of the Challenger — M The character of the abyssal fauna refuses 
to give the least support to the Lheory which lefers the evolution 
of species to extreme variation guided only by natural selection/’ 
Thia is a standard of criticism not uncommonly reached by theo¬ 
logians and metaphysicians, when they write on scientific subjects, 
but is something new as coming from a naturalist. Prof. Huxley 
demurs to it in the last number of Nature , but he does not 
touch on the expression of extreme variation, nor on that of 
evoluLion being guided only by natural selection. Can Sir 
Wyville Thomson name any one who has said that the evolution 
of species depends only on natural selection? As far as concerns 
myself, I believe that no one has brought forward so many observa¬ 
tions on the effects of the use and disuse of parts, as I have done 
in my " Variation of Animals and Plants under Domestication ”, 
and these observations were made for this Special object. I 
have likewise there adduced a considerable body of facts, showing 
the direct action of external conditions on organisms; though no 
doubt since my books were published much has been Jearnt on 
this head If Sir Wyville Thomson were to visit the yard of a 
breeder, and saw all his cattle or sheep almost absolutely true, 
that ic, closely similar, he would exclaim : "Sir, I see here no 
extreme variation ; nor can I find any support to the belief that 
you have followed the principle of selection In the breeding of 
your animals." From what 1 formerly saw of breeders, I hare 
no doubt that the man thus rebuked would have smiled and said 
not a word If he hod afterwards told the story to other 
breeders, I greatly fear that they would have used emphatic but 
irreverent language about naturalists. Charles Darwin 
Down, Beckenham, Kent, November 5 
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Geological Changes of Level 

IN a most friendly notice in your last issue of the Memoirs 
forming the first volume of the official Report of the 
Challenger Expedition, Prof. Huxley takes exception to a 
sentence in my short Introduction. 11 There seem^. to be 
sufficient evidence that all change? of level since the close of 
the Palxozoic period are In direct relation to the present coast 
lines," and he asks in whit possible sense this can be the case. 

1 fully admit the criticism, and that the sentence as it stands 
does not explain itself. 

That it is not a relation of ordinary parallelism Lyell's and 
D’Orbigny's maps of old coast Lines, a map published by myself 
in “The Depths of the Sea," and particularly the beautiful later 
maps of Jurassic, Cretaceous, and Ternary France by M. Delesse, 
abundantly show. I have explained my idea of the relation 111 
position between the recent deposits and those of the Tertiary 
and Secondary period* in "The Depths of the Sea" (pp 472-476) 
at some length I believe that the JurusBic, the Cretaceous, and 
the Tertiary formations are essentially marginal deposit*, and that 
their belts of deposition form approximately a senes of contour 
bands upon on elevation which has persisted throughout a long 
senes or local and general oscillations, the sum of which has 
■ ai&ed the whole through a small vertical range. Such oscilla¬ 
tions have also, doubtless, affected the bottom of the sea, but no¬ 
where to such an extent ru to modify in any important degree 
the conditions of the abyssal region 

Prof Huxley says, 11 There is nothing, so far as I am aware, in 
the biological or geological evidence at present accessible, to 
render untenable the hypothesis that an area of the mid-Allan tic 
or of the Pacific sea-bed as big as Europe should lmve been 
upheaved ns high as Mont Blanc and have subsided again any 
time since the Palaeozoic epoch, lF theiewerc any grounds for 
entertaining it. ,J 1 think however lie will admiL that the follow¬ 
ing Challenger data, if Lhey can be established, affoid at Least a 
presumption against an oscillation of such a kind, at all events in 
post-Triassic times, beyond which it is difficult to stretch even the 
imagination 

Tne careful researches of my colleague?, Mr Murray and the 
Abb4 Renard, with winch I have hod. the advantage of being 
familiar during their progress, have led tis to the belief that (1) 
the chalk of the Cretaceous period was not laid down in what we 
now consider deep water, and that its fauna, consisting mainly 
of shallow-water forms, merely touches the uppei limit of the 
abyssal fauna , and (2) that no beds exiat in the series of kuown 
sedimentary rocks which correspond in composition and in 
structure with the beds now in process of formation in the abyssal 
Bea ("The Atlantic,' 1 \ol. 11. p 299). 

The hypothesis of the elevation of a mass of land equal to 
Europe and as high a* Mont Blanc in the middle of one of the 
rent ocean basins could in our present state of knowledge be 
efensible only on the supposition that it wii a phenomenon of 
tha same order as the elevaLion of some portion of our existing 
continental land, and there is now, to say the least, giavc reason 
for doubting Lhat any rock which is due to accumulations fanned 
at depths over 2500 fathoms, the average depth of the basins to 
which Prof. Huxley refers, enters into the composition of any 
existing continent. The present land consists of a set of crystal¬ 
line rock-axes of variousa^ej, with a long succession of sedi¬ 
mentary deposits, all of which give evidence of having been laid 
down in water of moderate depth, piled up upon and against 
them. Such a hypothesis therefore, besides being without a 
single fact in its support, would be met by a strong adverse 
argument from analogy, and would lie, so far, in a worse 
case than the hypothesis of the ougin of species by natural 
selection. 

I thoroughly agree, however, with my friend Trof, Huxley 
that "the value of the great work which is now being brought 
before the public docs not lie in the speculations which may be 
based upon It, but in the mass and the solidity of the permanent 
additions which it makes to our knowledge of natural facts," 
and I imagine that all of us who ore engaged in that work look 
upon it as our first and paramount duty to present these naLuTal 
facts which have been acquired as simply and as effectively as we 
can. Still the generalisations or impressions, or whatever they 
may be, of the lew men selected to observe these facts are as 
much a part of the result of the Expedition as anything else, and 
I think ft is also our duty to offer them (o our fellow-worker* for 
What they ore worth. C. Wvvilli Thomson 

Boniyde, Linlithgow, November 6 


" The First Volume of the Publication! of the 
' Challenger'"—A Correction 

There is a typographical error in my notice of the Challenger 
publications, published in last week's Nature, for which I 
should, of course, be disposed to blame the printer, hod it not 
been hinted to me that my handwriting 1* sometimes not so dear 
as might be wished 

I appear (p 2) to agree with the proposition that " the deep-rea 
fauna presents us with many forms which are the dried and but 
little modified descendants of Tertiary and Mesozoic species. 11 

As few things can be much welter than the inhabitants of Lbe 
ocean abysses, this opinion seems to be, to say the least, eccentric. 

But “dried” should have been printed "direct,” which was 
the word denoted by rny giaphic symbol's T. II. IIUXLLY 

4, Marlborough Place, Abbey Road, N W , November 7 

Correspondence of Phenomena in Magnetic Storms 

The AsUonomer-Royal having lately leceived from the 
Observatory of Zi-ka-wei, m China (latitude 31 0 12' north, 
longitude, from Greenwich, fill. 6ui cast), lithographed copies 
of the photographic traces of the declination and horizontal force 
magnets, extending from August 11 Lo 14, and from August 17 
to 20 of the present year, has placed them m my hands for 
comparison with the Greenwich records Some particulars of 
this comparison are herewith annexed. Greenwich time is used 
throughout. 

A general examination of the two sets of curves shows that 
the disturbances were usually grealer in magnitude at Greenwich 
than at Zi ka wli. Comp inng the curves in detail, it is found 
that on August 11, at 10 20 * a m , after a quiet period, the 
decimation and horizontal fence magnets at Greenwich both 
made a sudden slut, which w as the commencement of a magnetic 
disturbance, lasting until midnight An apparently equally 
sudden start (from a quiescent state), in both declination and 
horizontal force, is shown on the Zi-ha wci curves, occurring in 
declination at 10 12 a m , and in horizontal force at 10.20 a.m. 
(as nearly as the small slrIc on which the curves are drawn will 
allow measures to lie made) This first motion was to decrease 
the west declination and increase the horizontal force at both 
places A bold motion in the two Zi-ka-wei curves at 1130 
a m. (increase of decimation, decrease of horizontal force) his 
corresponding decrc i-c of horizontal forte at Greenwich, not 
accompanied, however, by much motion in declitiatura. And of 
numerous fluctuations uccurrin r at Greenwich between noon and 
midnight of the same day, some appear to correspond with 
motions at Zi ka wci, whil t olhera do not. 

A calm slate follows at both places, unLil near noon of August 
12. On this day at about 1140 am the magnets at Greenwich 
made a fuither start, and unLil 4 p.m the movements were large, 
A conespnnding stait is also shown 111 both the Zi ka wei curves 
(commencing, according to Lhe register, some minutes sooner 
than at Greenwich), Lhe movements following being similarly 
large. Aftcruauls, until 6 a 111. of August 13, considerable 
oscillation was nearly continually shown at Greenwich, there 
being Ctpccially a large change of decimation between 7 and 9 

{ ),m (August 12), but there is no strongly marked motion at the 
attcr time at Zi-ka-wei, and lhe changes are throughout much 
^mailer than at Giccnwich Later on August 13 further Oscil¬ 
lations occur at both places, but the separate motions are in no 
particular accordance, lhe period of disturbance seems defi¬ 
nitely to come to an end al both places at 6 a.m on August 14. 

A period of quiet is broken at (neenwich on August 18, at 
1 45 p.m , liy 1 sharp though small movement both in declina¬ 
tion and U01 1 rout at force (increase of both). There is a corre¬ 
sponding sharp increase (after quietude) of horizontal force at 
/1 ki-uei, but no change of declination. A bold lnciease of 
declination and decicasc of houzuiital force at Greenwich at 7 
a m, of August 10 is accompanied by a similar decrease of hon- 
70ntal force at Zi-ka wn, but with little change of declination. 
Bolder changes ccur at the latter place at noon, but wiih com¬ 
paratively small change at Greenwich. The mngnels become 
quiet at both places at or near midnight oT August 19. 

The general result of iIils companion of Greenwich and Zi- 
k&<wei curves appeals to be that, after a quiet period, the first 
indication of disturbance, if sudden (it need not be large) occurs 
simultaneously or nearly so at both places, but that during the 

1 Approximately stated to lie 10 in m my previous letter (NatvrB. vol 
xili p 361) Hrut m quoted by Mr, Whipple (p 55B). The lime above given 
is more exau 
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continuance of disturbance the oscillations of the magnets seem 
to be so locally modified that it becomes difficult to trace corre¬ 
spondence; some movements appear to correspond, and some 
not, A strongly-marked bend m the trace at one place may 
appear, as it were, stunted m that at (he other place, or may not 
be perceptible at all The disturbances appear to die out at 
pretty much the same time at both places. All this confirms 
very much what Mr Whipple has already pointed out as regards 
Melbourne (Nature, vol. xxu. p. 55S). 

M. Dechevrens In some remarks which accompany the sheet 
of curves, notes (hat the disturbance of August 11-14 is the 
greatest experienced since the establishment of photographic 
registration at Zi-ka-wei m the year 1877, and he considers that 
the changes then observed (those of vertical force included, of 
which he gives no curves) are similar to *uch as would be pro¬ 
duced by a powerful magnet placed in a certain defined position 
It may perhaps be here pointed out that the results given by the 
Astronomer Royal in his paper, "First Analysis of One Hun¬ 
dred and Seventy-seven Magnetic Storms ” [Phil, Tram , for 
1863) appear to give no support to a Lheory of this kind, ami 
indeed > > eem conclusively to show that at Greenwich the ob¬ 
served disturbances cannot be accounted for in any such way. 

It should be added that M. Dechcvrens reports aUo that strong 
earth currents were experienced on August U and 12 on the 
submarine telegraph lines connecting Shanghai with Nagasaki 
and with Hong Kong, as well as on the land lines m japan, so 
much so that correspondence was frequently interrupted, but 
that no interruption appears to have been experienced on the 
occasion of ine generally smaller magnetic disturbance of 
August 18 William Ellis 

Royal ObservaLory, Greenwich, November 6 

Meteor 

A very large and brilliant meteor was obsewed here at 6h 
41m. p.m G M.T,, on November 8 Its size was at least equal 
to one fourth of that of the full muon, and it lit up the whole 
garden for about a second and a half. It was pear-shaped. 'Ihe 
colour was white, and left behind it a pale red train. Its path 
was from a point half-way between a and 0 Persei to 3 0 above 
¥ Ursa* Majoris. The sky was rather hazy at the lime. 

Slonyliurst Observatory, November 9 S, J TERRY 

Condition of Jupiter 

On the evening of the 2nd I had a fine view of Jupiter with 
my 6-inch Cook's equatorial The general appearance of the 
planet was remarkable for the bright co'ounng of the bells and 
of the red spot, ft circumstance strongly noted by a gentleman 
who was observing wiLh me, and who had not seen the planet 
for some time 

I could not however trace the usual white ring round the red 
■pot. Below the red equatorial belt was a row of four or five 
small irregularly-shaped spots nearly black in lint, and resem¬ 
bling sun-spots.seen under a low power. 

These d.irk Fpots seem now affecting Jupiter’s surface in 
several parts, and are certainly not usual to it About 9I1. 26m. 
Satellite 1. was occulted. I watched it gradually coming to 
contact, and at last H seemed to advance on the face of the 
planet, at least one-half of Us diameter appearing to project 
thereon. It then faded out gradually 

September 3, 1879, at Qh 8m , with the rame instrument 
Satellite III. reappearing after occupation, was slightly (but 
certainly) projected on to the disk of the planet lc will be 
interesting to notice whether the present condition of Jnpiter 
will be accompanied by more than ordinary displays of aurora;, 
of which symptoms have already appeared. 

Guildown, November 6 J. Rand CAritON 

P.S —Since writing Ihe above accounts reach me of aurora: 
at Brighton on the 3rd and in Lhe Orkneys on the 4th instant, 

Vox Angelica 

Many of your readers may be acquainted with the nature of 
the Vox Angelica stop on a good organ. It consist* of two 
nnki of pipes of small scale and delicaLe quality of tone, one of 
which is tuned slightly sharp, so that a w avy (hence called Unda 
Maris) sound la produced. Now it is possible to obtain very similar 
•fleets on an ordinary Estey American organ. Given the viola 
and violetta stops to be drawn out, wrap a band of india-rubber 


(an ordinary clastic band does very well) round the neck of tho 
viola stop so ihat it cannot return completely home, on moderate 
pressure, and allowing a fraction of an inch to intervene between 
its true final position when inactive; beats will be heard of 
intensity depending upon the deviation from complete occlusion 
of this stop. The nearer Lhe viola stop is to occlusion the more 
rapid the peals, but it is undesirable to obtain rapidity, as the 
lower notes are too prominently out of tune in this case. Any¬ 
body can, by experiment, determine the proper amount of devia¬ 
tion to be employed, and having done this the effect is remark¬ 
ably good. On an Estey, the two stops mentioned are the only 
admissible ones for such an experiment, from consideration of 
overtones. No doubt some of your readers may adopt a more 
elaborate and convenient method of regulating the deviation then, 
by elastic band*, after some experiments. It may seem a paradox 
to obtain beautiful concordant effects by the use of discordant 
vibrational relation*, but it is undeniable that on a first class 
organ the Voix Celeste, or Vo* Angelica, or Unda Mans, is a most 
beautiful stop, and is capable of producing perfect con sordini 
effects, Gi-orce Rayleigh Vicars 

Woodville House, Rugby, November 3 


Solids and Liquids at High Temperatures 

Some years ago I made an investigation much simpler but 
somewhat similar to that referred to by Prof CarnelJey in 
Nature, vol. xxu p 435 An account of the experiments 
then made was communicated to the Royal Scottish Society of 
Arts 1874-75. One of the results of that investigation was 
that while we do kuow something about the temperatures at 
which different forms of matter change from one state to another 
when a "fra surface is present, yet we are utterly ignorant 
of Ihe temperature at which that change will take place when 
no “free surface ” is present. It will be necessary here to ex¬ 
plain that a " fee surfate ” is any surface of the body under 
examination at which it is free to change its state. A surface of 
water, for instance, in contact with Its own vapour is a 11 free 
surface “ for the water passing into the gaseous state. The sur¬ 
face of a piece of ice in water, again, is a "fret surface 1 ' at 
which Lhe water may freeze or the ice may melt. And what arc 
known as the free/mg, melting, and boiling points of water are 
the temperatures at which llicse changes take place when such 
1 7 >cc surfaces ,# are present. A* to what the freezing, melting, 
and boiling points are when these "fee su>faces" arc absent, 
wc have at present no knowledge whatever. All we know is that 
the freezing point is lower, 'irnl the "melting” and " boiling 
points ” are higher, than when "fret \urfmes ” are present. 

The fir-t of these points is loo well known to be referred to 
here. The last point was illustrated in the paper referred to by 
an experiment m which water was heated m a metal vessel under 
atmospheric pressure to a tempernLure far above the "boiling 
point, when the water exploded nnd violently ejected itself 
from the vessel The superheating of the water was accom¬ 
plished by carefully excluding all "free surfaces” by bringing 
die water into as perfect contact w ith the metal of the vessel as 
possible 

Many experiments were also made to get direct and thermo- 
metne experimental illustration of the existence of ice at n 
temperature above the "melting point,” but no satisfactory 
illustrations were got, on account of the great difficulty of 
getting quit of "ftee surfaces ” Of course *0 long as theie 
existed a "free surface" at the surface of contact of the ice with 
the thermometer, the temperature at that part could not ri c 
above the 11 melting point." It was however shown by indirect 
evidence Lint ice may exist at a temperature above the *' freezing 
point” by referring to the well-known and beaulirul experiment 
of passing a beam of light through a block of ice. When this 
is done with the aid of proper apparatus it is seen that the heat 
of the ray is absorbed by the ice, and that melting Lakes place at 
different points inside the block. Now the presumpLlon is that 
the heat is absorbed at all pourab inside the block, but as the 
melting only takes place at certain points the heat absorbed 
where there is no melting must raise the temperature of the ice at 
those points above the "melting point,” and the heat there ab¬ 
sorbed by the ice will be conducted to Lhe " fitt jir/arej,” where 
it is spent 111 melting the icc 

Now though I was perfectly prepared to find that Prof. Car- 
nelley lud succeeded m heating the insult of a block of ice to a 
temperature above the 11 melting-point," I certainly did not 
expect so high n temperature is lus experiments indicate to be 
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possible. But what is still more puzzling is how Prof. Carnelley 
succeeded in burning 111 * fingers with the ice. Our previous 
knowledge would lead us to suppose that the outside surface of 
the block of ice was a fra surface, and that therefore it would be 
impossible, however high the temperature of Lhe inside of the 
block, to heat the outside above the M melting point," os we 
should expect the ice to melt or to sublime at the outside, and 
keep the temperature nt 0“ C. 

These expectations being disappointed, we naturally look tn 
the decreased pressure under which Prof Care cl ley’s experiments 
were made for an explanation of tins most unexpected state of 
matters Now it is very evident that when dealing w ith pressures 
of abouL one atmosphere, and with temperatures of 120° and 
l8o° C v that pressure, ns pressure, has nothing whatever directly 
to do with the “ melting point ” of the ice While this is Lhe 
case, it is equally evident that it has a most important influence 
on the surroundings of the ice. At lhe pressure of 46 mm., at 
which the experiments were made, no w ater would be present, 
there would be noLhing but ice and water-vapour, lleie then 
appears to be the great teaching of Prof Carnelley’s experiments 
They sAjio that the suffice of ice bounded by /A own vapour is not 
a “ fee surf tut ” '1 his result is so very unexpected that much 

consideration will be necessary before wc can re anaiige our 
ideas to meet the new facts 

We might imagine that nothing could lie more free Lhnn the 
suiface or a budy bounded by nothing but its own vapour, yet 
Prof Carnellej’s experiments seem to say it really is nut ^o, and 
not being a “fee surface" wc of course Know nothing whatever 
of how high (he temperature wilt require to be bcfoie the ice 
will melt under there conditions 

These experiments of Prof. Carnclley's are sj interesting that 
we wait with impatience a full description of them Ilia results 
indicate something new with regard to the influence of a liquid 
on iLs melting solid I observe that Prof. Carnelley’s results are 
doubted by most of your correspondents, but for the present w e 
must accept them when Tiof Cariullcy distinctly states that 
the temperature of the ice was taken by means of a thermometer 
in contact with the ice John AirktN 

Darrocb, Falkirk, N Tk, October 30 

Wire Torsion 

In the letter in Natl re, val xxu p 604, which we wrote at the 
request of Major 1 lei scbel, who asked for information regarding the 
connection between tensional and torsional stiauis of a brass win, 
we mentioned that there were many papers scattered through the 
Proceedings of learned societies dealing with the fluidity of metals 
There ii one communication to which wc might specially have 
referred, as it deals in particular with the tnr>ional yielding of 
wire-, under tension, and this is a paper on 11 Morion,” by Prof 
G Wiedemann, in the Annalni dxr Phynk und Chentic , No 4, 
vol vi , 1879, pp 485-520, nnd of which a translation is given 
in the Philosophic al Magazine, vol. ix , January iSSo, pp 1-15, 
and February, pp 97-109 The first part of this paper gives a 
detailed accounL of experiment') which show ■—(1) that a brass 
wire often subjected to a particular tension, either 111 one or 111 
both directions, becomes “killed" for any less torsions that i-., 
follows Hooke's law foi its temporary torsions, (2) that a wire 
under tension acquires greater torsional set fiom a given torsional 
couple than when the wire is unextended , (3) that a wire under 
even considerable Lennon may be killed by torsion in alternately 
opposite directions, that is, it will obey lloolce’s Jaw for any tension 
or torsion less than the stresses actually applied originally. Prof 
Wiedemann in the second part of his paper considers the w ell- 
known “agitation effects, and enters on an explanation of the 
phenomenon based upon molecular all meat ions referring to the 
magnetisation theory of Weber and Koliausch which is bared on 
the same idea 

The strains in Prof Wiedemann's wires were however much 
ess than 111 those used in Major Herschei’tj experiments, 

John Perry 

London, November S \V E. Ayrton 

Heat of Formation of a Compound 

Nature, vol. xxu p. 6o8, there Is a paper on 11 Recent 
Chemical Research," in which under the head of work by 
Thomsen the following law is enunciated 

11 The heat of formation of a compound substance is the differ¬ 
ence between the sum of the heats of combustion of the constituent 
elements jf the compound and Lhe heat of combustion of the 


compound itself." After Lhat it is shown that this is not the 
true heat of formation of the compound, as many important 
corrections have to be made On refe-nng to Uerthelot’s "Esiai 
de Mccamque Chiimque" I find Lhe following —“The heat 
of formation of an organic compound from its elements is the 
difference between the sum of the heats of total combustion of 
its elements and the heat of combustion of the compound with 
formation of identical products ” 

Can any of your readers inform me whether Thomsen or 
Berthelot first enunciated this law? 

Another point is, that Berthelot apparently makes no refer¬ 
ence to the corrections for (he heat absorbed in dissociating the 
molecules of the elements, Ac A P. Laurie 

Edinburgh, November 1 

The Yang-tse, the Yellow River, and the Pei-ho 

In replying to the letter of your coircspondent (Nature, 
vol. xxu p 559) on the subject of my recent paper on these 
three rivers, I have to thank him for his very prohahle explana¬ 
tion of the excessive estimate nude by Sir George Staunton of 
lhe amount of sediment discharged by the Yellow River. 

1 he estimate given in my paper of the water discharge of the 
River Plate is ipso facto an assumption made by Mr. George 
Higgm from Mr. Bateman's calculation of the minimum flow of 
thal n\er, which he found to be 670,000 cubic feet per second. 
It might have been better, howevei, if I lnd added Mr Higginb. 
qualifying remaik that such an estimate of the mean volume of 
waterway “very much under the maik" (Nature, vol xix. 

p. 555) 

The anomaly of the surface current varying in velocity with 
the same average depth of water has not been unnoticed by 
myself, though I am unable to give a satisfactory explanation of 
the difficulty II, B. Guppy 

Wuodlane, Falmouth, November 6 

The Thresher 

Wjsai is the “thresher”? It is generally assumed to be the 
fox-shark (Alopuis iwlpes), but 111 a recent number of Land and 
Hater —which I have only just seen—Mr f rank fluckland says 
that lie believes it to be “the gladiator dolphin or swoid 
grampus” (Orca gUidiatot ). This he infers from a drawing of 
Lard A Campbell’s, of which lie gives a copy. The tail, he 
says, is not that of the fox shark But as it is helerocercal it 
cannot be that of a grampus or any other Cetacean Whatever 
it is I suppose that there is no doubt that it tluows itrelf out of 
the water (“ high as lhe masthead ” (of a trawler] one of Mr. 
Buck land's cui respondents avers) Does it do so more than 
once ? Once, many years ago, between Sydney nnd New Zealand, 
I >*au, W'hat they said w as a fight between a thresher and a 
whale, but there was nothing to be seen beyond a spiraling of 
then ater Last year off I ishmi I witnessed a similar event 
Does the sword fish also attack the whale ? Lord A. Campbell, 
m the letter accompanying his drawing, estimated the length of 
hu tluesher at “ upwards of thirty Let, ” Lius is twice the length 
given by Yarrell Francis T Tascoe 

Cclobei 30 

Since the above was written I sec that Dr Gunther, In his 
new work on Lishc-, say^ : “ Statements that it (the fox shark) 
has been seen to attack whales and other la<gc cetaceans reic 
upon enoneous observations' (p 322) 

“ Si UDKN1 ” should refer to Newcomb’s “Popular Astro¬ 
nomy " with respect to Lhe linger telescopes. For resulls he must 
refer to the publications of the Royal and Astronomical Societies, 
Lhe Washington Observatory, Ac. 

Faul Latargue.—W c regret we have no further details on 
the labours of Lhe U S. hifh Commission in increasing the food 
supply of the country 

ILL US TRA TIONS OF NEW OR RA RE ANIMALS 
IN THE ZOOLOGICAL SOCIETY'S LIVING 
COLLECTION 

I 

T HE sagacious fuunders of the Zoological Society of 
London made it a special rule that no dividends or 
gifts of any kind should be distributed amongst lhe 
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members. On the contrary, every Fellow has to contribute 
an annual sum towards the maintenance of the Society's 
establishment, unless he prefers to pay a life-composition 
in lieta thereof. Moreover, the Society are so fortunate 



\ - 


FlC I *The Musk deer [Monhus moschift r«j) 
Wolt from 11 iiuro ) 


(from a drawing by Mr J 


as to be unencumbered by borrowed capital They 
have consequently no burden in the shape of interest 
to be provided for It follows that after putting aside 



Fic a—The Japanese Wolf (Canu hodofkylax). 


from their income a sum sufficient to meet the annual 
expenditure, they are able to devote the surplus to new 
buildings In the Gardens, and to the acquisition of new 
and rare subjects for the menagerie. Wide the supply 


of lions, tigers, elephants, and other well-known animals 
must always he kept up for the delectation of the ordinary 
public, and for the tauntenance of the best possible living 
senes of animals, it is also thus in their power to acquire 
animals of specially scientific value, in which the 
casual observer would take Little 'interest, and 
which would, therefore, be quite ineligible except 
m a scientific point of view This courso of action 
has been adopted for many years, more especially 
since the foundation of the office of ^ Prosector 
to the Society. For these special acquisitions not 
only delight the eyes of the intellectual observer 
whde they live, but furnish the prosector with 
subjects lor bis studies when dead. Those who 
are acquainted with the Proceedings and Transac¬ 
tions of the Zoological Society of London will be 
well aware of the amount of work that has thus 
been accomplished as regards the anatomy of 
many of the rarer birds and mammals. 

It is, however, by no means by purchase only 
that rare animals arc added to the Zoological 
Society’s collection. Numerous friends and cor¬ 
respondents m almost every comer of the earth 
are in constant communication with the Secretary 
of the Society, and are ever endeavouring to obtain 
specimens that may be acceptable to the collec¬ 
tion. In fact the donations have of late years 
become so numerous that they have not unfre- 
quently rivalled in number and interest the objects 
acquired by purchase Taking the acquisitions 
fiom these two sources together, there arc always 
a considerable number of objects in the Society's 
collection that specially invite the attention of 
the observant naturalist. Amongst these rarities 
there are at the present moment the following, 
of which illustrations are given, drawn upon 
wood by Mr J Smit, an artist constantly em¬ 
ployed by the Zoological Society. 

1. The musk-deer {Moschus moschiferus ) was well 
known to the older writers on zoology as the animal that 
has from long periods of tune supplied the "musk" of 
commerce This scent is still much in 
vogue in the East, but in Western 
Europe has been long superseded by 
more refined perfumes, though it may 
be remarked that one of the fashionable 
dealeis m Bond Street still keeps a 
stuffed musk-deer in his window, and 
is doubtless ready to supply the product 
in question. 

The musk-deer was until recently 
usually associated with another group of 
mammals to which it lias really very 
little affinity Dr Gray and other syste- 
matists united it with the Chevrotains 
{Traguius) of India and tropical Africa 
—a group of ruminants remarkable for 
their small size and hornless heads, and 
presenting somewhat of the appearance 
of diminutive antelopes, M. Alphonse 
Mdne-Edwards of Paris was, we believe^ 
the first naturalist to show that this 
allocation was unnatural. In his excel¬ 
lent essay on the Chevrotains, published 
in 1864, M. Milne-Edwards proved con¬ 
clusively that these little-understood 
animals constitute a peculiar family of 
ungulates quite distinct from either the 
Bovidap or Cervidx, and in fact m some 
respects approaching more nearly to the 
pigs (Suidz), The correctness of these 
observations has been since fully demonstrated by Prof, 
\ lower, Mr. Garrod, and other aystematists. 

The musk-deer therefore remains unique in its own 
group, and constitutes a special division of the Cervidae 
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but long may wc wait, it is to be hoped, before this 
event shall happen, 

Of the cunous nesting habits of Scopus we have 
excellent accounts from Brehm, Heuglin, and other 
naturalists who have visited the Upper Nile. But one of 
our own countrymen, a not less active or experienced 
observer—has likewise wriLten a most interesting account 
of this bird's economy, and we cannot do better than 
transcribe a part of it 

u The Hammtrkop (literally hammerhead)/' says Mr 
L&yard in “The Birds of South Africa," “is found 
throughout the Colony and all the way to the Zambezi, 
frequenting ponds, marshes, rivers, and lakes. It is a 
strange. weird bird, flitting about with great activity in 
the dusk of the evening, and preying upon frogs, small 
fishes, &.c At times, when two or three are feeding in 
the same small pool, they will execute a singular dance, 
skipping round one another, opening and closing their 
wings, and performing strange antics. 

“They breed on trees and on rocky ledges, forming a 
huge structure of sticks, some of them of considerable 
thickness. These nests arc so solid that they will bear 
the weight of a large, heavy man on the domed roof with¬ 
out collapsing The entrance is a small hole, generally 
placed in the most inaccessible side. The eggs, Llirce to 
five in number, are of a pure white, axis i"q'". diam 
1" 4'" 

11 On my late friend Jackson’s farm, at Nel's Poort, 
theie is a singular rocky glen between two huls In this 
spot a beautiful permanent spring called 1 Jackalsfoniem ' 
takes its rise Of course, in consequence, there are a few 
wild almond and other trees, and the place is a little oasis 
amid the barren mountains. It is a favourite rcsoit of 
wild animals, hyxnas, leopards, jackals, &c., and here 
Mr. Jackson has constructed one of his most successful 
hyana-traps On the ledges of the rocks in this secluded 
spot a colony of Hammerkops have built for years. Some 
of the nests are quite inaccessible, while others can be 
reached with a little trouble I counted six or eight 
within fifty yards, and some of them contained at least a 
large cartload of sticks Mr Jackson told me they 
occupied the same nest year after year, and added to it 
or repaired it as required. About some that I visited I 
found brass and bone buttons, bits of crockery, bleached 
bones, &c. Mr. Jackson said »f a ' Tottie 1 lust his knife 
or tinder-box on the farm, or within some miles of ihe 
place, he made a point of examining the bammerkops , 
nests, and frequently with success, the birds, like the 
'Bowerbird' of Australia, embellishing their dwellings 
with any glittering or bright coloured thing they can 
pick up." 


A SUCCESSFUL AFRICAN EXPEDITION 

A FRICA is overrun with explorers of all nationalities 
Too often of late have we had to read of failures, of 
abortive attempts on the part of expensively-equipped 
expeditions to reach the held of their work, or of deaths 
by fever or assassination after the first difficulties were 
overcome. In spite of all, however, the unprecedented 
activity of recent years in this favourite field of explora¬ 
tion has pretty well filled up, with the leading features at 
least, that great blank space in the heart of the continent 
which in the rude maps of our schoolboy days was 
marked “ unexplored.“ In the very centre of that space 
there is still however a blank, giving ample scope for 
work for the numerous Belgian expeditions that have 
hitherto done so little. It was to nil up this blank to 
some extent that the Geographical Society, about two 
years ago, obtained subscriptions to send out an expedi¬ 
tion under young Keith Johnston, who had inherited 
an enthusiasm for geographical work quite worthy of the 
name he bore As his subordinate and as geologist to 
the expedition, the Society appointed another young 


Scotchman, Mr Joseph Thomson, a pupil of Prof. Geikie, 
who recommended him to the Geographical Society. To 
him, ^re grieve to say, it has been left to tell the story of the 
expedition, which he did, and did well, on Monday night at 
the opening meeting of the Geographical Society. This 
expedition is remarkable in many respects, in some points 
more remarkable th^n any other African expedition that we 
know of The outline of its story is soon told. With 150 
of the best men that could be found in and around Zanzi¬ 
bar Keuh Johnston left that place in May, 1879, and 
striking at once to the south-west, made for the north 
end of Lake Nyassa, which was the real starting-point 
for fresh work. Little more than a month after the start, 
young Johnston, who seemed to have Lhe nerve and 
stamina of an athlete, succumbed to the malarious in¬ 
fluences of the coast region, and was buried by his com¬ 
panion at Behobeho, to the north of the Lufiji river. Mr. 
Thomson, inexperienced youth of twenty-two though he 
uas, was equal to the emergency With admirable tact and 
nerve he Look his place as the sole leader of the expedition, 
and accomplished even more than the work which Lhe So¬ 
ciety had chalked out for it. By an unexplored route, through 
barren w isles and over lofty mountains, through the 
sneaking Wakhutu and the warlike Mahenge, he and his 
followers made their way till their eyes were gladdened 
and their weary spirits refreshed by the sight of the 
waters of Nyassa 1 hence, after brief rest, they re¬ 
sumed their march over the lofty and undulating plateau, 
which they found occupied the region between the 
noith end of Nyassa and the south shore of Tanganyika 
Leaving here the bulk of his followcis, Mr Thomson, with 
a handful of men, trudged his way over the rugged 
western shores of Lake Tanganyika, to visit the Lukuga 
and settle the question whether it was an outlet or an 
affluent of the lake, a question, which, one would Lhrak, 
could be easily solved, but on which Stanley and Cameron 
published diametrically opposite statements After visit¬ 
ing Lhe missionary station near the mouth of the river, 
and running acioss to XJjiji, Mr Thomson returned to the 
Lukuga and traced it for some miles of its downward 
course. After barely escaping from the murderous Warua 
with their byes, the party sailed down tbc lake, and 
rejoining their companions made Lhe return journey to 
Zanzibar along the usual caravan route with unpiecedented 
rapidity, in about a year after the expedition set out under 
their late chief Mr. Thomson declined with just pride that 
all this was accomplished without the shedding of a drop of 
blood for eilhcr offensive or defensive pui poses , with one 
exception lie brought all his men back 11 in the best of health 
and condition" ; he has collected certain information about 
a considerable region winch no white man had previously 
visited, he has solved one of the few remaining great 
problems of Afncan geography; and he has located with 
cerLamty a great salt lake (Hikwa) whose existence pre¬ 
viously had only been based on native rumour Mr. 
Thomson is a trained geologist, and as such he has 
doubLless seen moie than almost any previous explorer. 
He tells us of the metamorphic schists and gneiss which 
compose the mountains of Lhe great central plateau ; of 
the many extinct volcanic cones that lie around the 
north-west end of Lake Nyassa, and of the metamorphic 
clay slate*, felspathic rocks and volcanic porphyries 
and tuffs that look down on the lake from the north and 
north-east. Ills further geological insight may dispel 
some of the illusions that seem to be abroad as to ihe 
abounding wealth of the African Interior. Much of the 
country between the coast and Nyassa is barren waste ; 
and the chief characteristic of the region between Nyassa 
and Tanganyika lie found to be “ utter barrenness and 
the absence of anything worth trading for r> Instead of 
the mountains of iron and the miles of surface coal, 
nowhere did he see a single metal in a form which a 
white man would for a moment look at as a profitable or 
workable speculation; there is very little more iron, he 
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maintains, than is sufficient to supply the simple wants of 
the natives. Coal he saw none, and he does not believe 
that such a thing exists over the wide area embraced in 
his route. This may be discouraging, but it is whole¬ 
some, and may prove a check to the wild schemes some¬ 
times broached by speculators for opening up the African 
interior. From the Chimboya Mountains to the south¬ 
east of Tanganyika Mr. Thomson found numerous stream¬ 
lets flowing southwards, doubtless to join the Chambeze, 
which, after passing through many a lake and levying 
tribute from a region one million square miles in extent, 
pours its almost Amazonian volume, as the Congo, 3000 
miles below, into the bosom of the broad Atlantic The 
much-debated Lukuga he found, as Mr Hore had found 
shortly before linn, to be a broad and rapid river, flowing 
westwards from the Tanganyika Lake to tbe Lualaba, as 
the Congo here is called ; and Lake Hikwa he saw was a 
fine sheet of water with no outlet, lying among the lofty 
mountains, which stretch away east from Southern Tan¬ 
ganyika What may be Lhe extent and value of the purely 
geographical observations obtained by Mr Thomson we 
have no means of knowing , doubtless in this respect the 
expedition suffered in Lhe death of Mr Johnston, who was 
a trained geographer But in other respects, in informa¬ 
tion as to the structure of the country, the nature of its 
products, and the character of its varied peoples, the 
expedition under Mr. Thomson has been fruitful to a high 
degree , altogether it is one of the best pieces of original 
work which our not too energetic Geographical Society 
has ever done. Mr. Thomson’s well-written and well- 
read paper was received with enlhusiasm by an unusually 
distinguished audience We trust to be able very shortly 
to give details concerning both the geography and geology 
of the Central Plateau from Mr Thomson's own hands 


UNITED STATES WEATHER MAPS , 
DECEMBER, 1878 

I MPORTANT changes took place this month in the 
distribution of the earth's atmosphere as compared 
with what obtained during the previous month, and these 
were accompanied with at least equally important changes 
in the geographical distubution of the temperature. 

If a line be drawn from Texas to Newfoundland across 
the Atlantic, the north of France and Germany, thence 
curving round to south-eastward through the Black Sea, 
the Caucasus, India, the East India Islands, and Aus¬ 
tralia to the south island of New Zealand, it is found 
to pass through a broad and extended region where 
atmospheric pressure was throughout considerably below 
the average of December, and this low pressure was still 
further deepened at various points along the line. Again, 
another line passing from Australia through the Philip¬ 
pine Islands, Japan, Mantchoona, Behring's Straits, and 
Alaska, also marks out an extensive region where pressure 
was uninterruptedly below the mean 

On the other hand atmospheric pressure was above the 
average, and generally largely so, over the United States 
to west of long. 90°, over Greenland, Iceland, Faro, 
Shetland, and over a large portion of the Old Continent 
bounded by a line drawn from Lapland round by Lake 
Balkhash, Canton, Pekin, to at least the upper waters of 
the Lena. Another area of high pressure extended from 
Syria, through Egypt and East Africa to the Cape, and 
part of a third area of high pressure appeared in the north 
liland of New Zealand 

As regards North America, the greatest excess of 
pressure, o'196 inch above the average, occurred in the 
Columbia Valley, from which it gradually fell on, pro¬ 
ceeding eastward to a defect from the average of o r46 
inch about Lake Champlain and to northward, rising 
apam to near the average on the north of Nova Scotia. 
To the north-east and north of this region exceedingly 


high pressures for these regions and the season prevailed, 
being 0*635 inch above the average in the north-west of 
Iceland, 0*500 inch m the south of Greenland, and at the 
three stations in West Greenland, proceeding northwards, 
o 445, o 402, and o 346 inch 

West Greenland being thus on the west side of the 
region of high pressure which occupied the northern part 
of the Atlantic, and on the north-east side of the area of 
low pressure in the States and Canada, strong southerly 
winds set in over the country, and the temperature rose 
at the four Greenland stations proceeding from south to 
north to l° 1, 8° 8, I2 e 1, and 14’4, above the averages 
As the centre of lowest pressure was in the valley of the 
St. Lawrence about Montreal, strong northerly and 
westerly winds predominated to southward and westward, 
and there consequently the temperature was below the 
average, the deficiency at ChiLago and St Louis being 
9” 5; and winds being easterly and northerly in California, 
temperature there was also under the average. On the 
other hand, in the New England States, the greater part 
of the Dominion of Canada, a considerable portion of 
British America, and in West Greenland, as already 
stated, temperature was above the average Pressure 
was much higher at St Michael's, Alaska, than it was to 
south-westward at St. Paul’s, Behring Straits, and in con¬ 
nection therewith and with the prevailing winds, the tem¬ 
perature at St Paul's was 2 °*9 below the average, whereas 
at St Michael's, where strong southerly winds prevailed, 
the temperature rose to r2°o about the normal. Hence 
whilst the continent of America presented striking con¬ 
trasts in the distribution of pressure in December, 1878, 
it presented still more striking contrasts in lhe distribu¬ 
tion of the temperature. Along Baffin's Bay the excess 
of the temperature above the normal was 14° 4, and at 
Behring Straits i2°’o, but in the south of Lake Michigan 
it was 9°‘4 below it In this last case the change of tem¬ 
perature from November to December was probably 
unprecedented, the mean for November having been 13° 7 
above the average (Nature, vol, xxu. p. 516), whilst th& 
December temperature was 9 0 5 below it, the difference 
being 23 0 2 f 

Turning now to Europe, it is seen that Iceland lay on 
the east side of the patch of high pressure which over¬ 
spread that region, northerly winds consequently pre¬ 
vailed, and with them a lowering of the temperature to 
7 J '2 below the average. The contrast this offers to West 
Greenland is very instructive. In both localities pressure 
was unusually high, but they occupied different positions, 
the one on the east and the other on the west of the same 
area of high pressure, with the inevitable result, of 
opposite prevailing winds, accompanied in the one case 
with a temperature 14° 4 above tre average, and in the 
other 7°*2 below it. Hence as regards the temperature at 
the surface of the earth, it is not Lhe height of the baro¬ 
meter which rules, but the situation of the locality with 
respect to areas of high and low pressure, or to put it 
more popularly, it is the winds which are chiefly con¬ 
cerned in the distribution of the temperature 

In Europe the area of lowest pressure occupied the 
southern snores of the North Sea, extending thence, 
though in a less pronounced form, to south-eastward 
Hence over the whole of Western Europe winds were 
north-easterly, northerly, and in the south-west of Europe 
westerly, thus everywhere, from the North Cape to the 
north of Italy, temperature was below the normal, in some 
cases very greatly so, the deficiency being ro°4 in the 
south of Norway, and 12°2 in the south of Scotland. 
This is [the lowest monthly mean temperature known to 
have been recorded in Scotland since thennometric 
observations began to be made 

On the other hand, to the east of this area of low 
pressure, winds were southerly, and consequently tempe¬ 
ratures were high. In some localities in Russia an excess 
of about i5°*o occurred, and even over a large proportion 
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of European Russia the excess rose to 9° o This region 
of high temperature extended eastward into Siberia, as 
far as the Irtish, or to where the centre of the greatest 
excess of pressure prevailed. To the eastward of this 
area of highest pressure winds were northerly! and low 
temperature prevailed over the whole of the eastern part 
of Asia, the deficiency at Nertchinsk, on the Upper 
Amoor, being 6° 8 below the normal. Here, again, just as 
happened in America, places having the atmospheric 
pressure equally high above their average presented the 
Strongest contrasts of temperature Thus at Nertchinsk 
pressure was 0154 inch, and at Bogoskmk 0211 inch 
above their respective averages; but at Bogoslavsk, on the 
west side of the anticyclonic patch of high pressure, 
temperature was i5°'o above, whereas at Nertchinsk on 
the east side it was 6° *8 below the average. 

This tune of the year being the summer of the southern 
hemisphere, pressure falls to the annual minimum in 
Australia, but during December, 1878, this annual low 
pressure was still further diminished Pressure at this 
season also falls to the annual minimum in the North 
Pacific and North Atlantic, and we have seen that the 
low pressuie of Lhese regions was likewise still further 
diminished. But in the case of the Atlantic it was 
accompanied with a vitally important difference. The 
centre of lowest pressure of the North Atlantic m 
winter, which is commonly located about Iceland, was 
removed many hundreds of miles to southward, and an 
unwonted development of cxtraoidinanly high pressure 
appeared to northward, overspreading the extensive 
region of, at least, Baffin's Day, Gieenland, Iceland, 
Faro, and Shetland 

It was to this region of high pressure that the extreme 
severity of our British weather at the time was due. This 
high-pressure region was intimately connected with, and 
in all likelihood occasioned directly by the atmospheric 
movements resulting from the enormous extent of low 
pressure to southward, with its large centres of still lower 
pressures in the United States, mid-Atlantic, and the 
North Sea, where pressures were respectively o 146 inch, 
o 322 inch, and o 307 inch below the normals If future 
inquiry establish such a direct connection between the 
areas of low and high pressure, it is evident Lhat when 
we come to attempt, on scientific giounds, to forecast the 
weather of the coming season for the British Islands, 
we must look to the Atlantic for the data on which the 
forecast is to be based 

In the winter months pressure rises to the annual maxi¬ 
mum over Central Asia, and in America about the region 
of the Rocky Mountains In December 1878, however, 
pressure rose in boLh regions greatly above its usually 
very high average, the excess being nearly a quarter of 
an inch 111 the valleys of the Yenisei, Obi, Irtish, and 
Tobal, about lat. 6o°, and o 200 in America in the Colum¬ 
bia Valley. It follows therefore that with the singular 
outstanding exception of the high-pressure area of Green¬ 
land, the meteorological peculiarities which make Decem¬ 
ber, 1878, so memorable, arose out of a distribution of the 
earth's atmosphere, essentially the same that commonly 
obtains at this time of the year, but the usual irregulari¬ 
ties in the distribution of the pressure appeared in more 
pronounced characters. 

We have now had the pleasure, through the courtesy 
of the late General Myer, of presenting our readers with 
a series of Twelve of these unique Weather Maps, which 
open out a new future to meteorology. The map for 
December, 1878, closes the series which appears in 
NATURE. The questions which a perusal of these 
maps raises are of first importance, whether we consider 
the atmospheric changes they disclose, these being re¬ 
peatedly so vast as to stretch across fpur continents at 
one time, besides being often profoundly interesting 
from their influence both on the food supplies and 


the commercial Intercourse of nations; or the largo 
problems hereby presented, with hints toward their solu¬ 
tion, which underlie physical geography, climatology, and 
other branches of atmospheric physics. We have thus 
had shown us from month to month, in a way not hitherto 
possible, the great atmospheric changes as influenced by 
oceans and continents, including the important parts 
played in bringing about these changes, by mountain 
ranges, extensive plateaux, and physically well defined 
river basins Much yet, however, remains to be done, 
principally by extending the network of observation in 
older that the Weather Maps may show, in an approxi¬ 
mately adequate manner, the meteorology also of the 
North Pacific and the southern hemisphere. Till this be 
done many fundamental questions cannot be discussed, 
such as the inter-relations of the different continents 
and oceans of the globe in their bearings on success¬ 
ive meteorological changes; and the important inquiry 
as to whether the pressure of the earth’s atmosphere 
be practically a constant from month to month, and, 
if not, what are the conditions or forces on which the 
observed differences depend For the bringing of this 
great international work to so happy a consummation, 
we look with confidence to the War Department of the 
United States, since this implies no more than a con¬ 
tinuance of the same energy and enlightened liberality 
that have won for the Americans their high position in 
meteorology. 


SEARLES VALENTINE WOOD 

PALAEONTOLOGY has sustained a severe loss in the 
^ death of the veteran explorer of the English Plio¬ 
cene deposits. Bom towards the close of the last century, 
the late Mr. Wood was from an early age an ardent col¬ 
lector and student of the fossils so abundantly found in 
the crag-pits of East Anglia. At this period the facilities 
for collecting the fossils of the English Pliocene strata 
were much greater than at present. Fresh pits for the 
purpose of obtaining the shelly marls and sands, which 
were then extensively used for manure, were continually 
being opened in the counties of Norfolk and Suffolk, 
while at the present time the new chemical manures have 
caused the crag to be quite neglected by agriculturists 
The geologist who visits the Eastern Counties at the pre¬ 
sent day to study the Pliocene has to content himself 
with such exposures as he can find in old pits, now often 
overgrown with vegetation and which are used as sheep- 
folds or stackyards 

Mr. Scarles Wood, as he himself said, was born within 
sight of one crag-pit, he resided for a great part of his 
life in the crag country, and hoped to be buned within 
sight of a crag-pit 

In the year 1839 Mr Searles Wood joined the Geologi¬ 
cal Society of London. The following year was marked 
by the establishment of the London Clay Club by seven 
earnest students of fossils, of whom we believe only 
Prof John Moms, formerly of University College, Lon¬ 
don, still survives. The object which the members of 
the London-Clay Club set before themselves was the 
figuring and describing of (he British Tertiary fossils. 

The London-Clay Club was the forerunner of, and 
became merged in, the Falzontographical Society of 
London. This Society has published between thirty and 
forty volumes, which have appeared annually, and has 
accomplished a most valuable work in the illustration of 
our British fossils. 

At a very early date Mr. Searles Wood and his friend 
the late Mr. Frederick Edwards agreed to divide between 
them the work of describing the mollusca of the English 
Tertiary formations The absence of marine Miocene 
formations in this country divides our British Tertiarles 
into two great groups, the Older Tertiaries, in which the 
great majority of the mollusca belong to extinct species 
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and the Newer Tertianes, or crags, in which a large pro¬ 
portion of the forma belong to species still living in the 
seas of some portion of the globe, Mr. Searles Wood 
naturally chose the latter group for his study, and Mr 
Edwarda the former. 

Upon the great task he had set before himself Mr. 
Searles Wood appears to have entered with characteristic 
energy, and in 1847 the Palaeontographical Society was 
able to issue its first volume, which was entirely from the 
pen of Mr, Wood, and consisted of a description of the Crag 
Univalves, illustrated by twenty-one plates. In the years 
1850, 1853, and 1855 Mr Searles Wood was able to 
publish the parts of his descriptions of the Crag Divalves, 
illustrated by thirty-one plates 

It soon became evident however that Mr. Edwards had 
taken upon his shoulders a lion's share of the work, and 
his friend Mr. Wood, having completed his own task, had 
to come to the aid of his Fellow-student of the Tertiary 
fauna. It was then agreed that Edwards should complete 
his description of the Older Tertiary Univalves and that 
Wood should take up the description of the Bivalves 
Detween the years 1859 and 1877 Mr Searles Wood 
published his descriptions of the Eocene Divalves, illus¬ 
trated by twenty-seven plates 

Additional discoveries of fossils having afforded 
Mr. Wood fresh materials, a supplement to the “Crag 
Mollusca" was published by him between the years 1871 
and 1873. This work was illustrated by twelve plates, 
and included a very valuable memoir on the strata from 
which the fossils were obtained, written by his son, Mr 
Searles V. Wood, jun , and Mi. Ilarmer of Norwich, who 
have both done so much good work 111 unravelling the 
complicated problems connected with the geology of East 
Anglia 

Nor did the zeal of Mr. Wood allow him to rest even 
here; for in 1877, in spite of his advanced age, we find 
him commencing a supplement to his own and Edwards's 
work on the Eocene mollusca 

In the year i860 the Geological Society recognised the 
great seivices rendered to science by Mr, Searles Wood 
by presenting him with the blue-riband of geology, the 
Wollaston Medal Prof Phillips, who, as president of 
the year, handed the medal to Mr. Searles Wood, spoke 
in terms of well-merited praise of the important works 
which were the result of his patient, persevering, and 
successful labours. 

Mr. Searles Wood and his friend Mr Edwaids were re¬ 
markable examples of a type of scientific man which, happily 
for us, is far more common in this country than in any other. 
They were both engaged in the legal profession, but found 
time in their leisure hours to accomplish most excellent 
and useful scientific work. In the volumes of the Palac- 
ontographical Society the work of amateurs like Searles 
Wood, Edwards, and Davidson appears side by side with 
that of Richard Owen, Edward Forbes, and John Phillips. 
The subscriptions or the members cover the cost of 
engraving and printing, but all other charges are defrayed 
by the authors, who expect and receive no kind of pay¬ 
ment for their important labours. 

The valuable collection of Tertiary fossils made by 
Edwaids and Searles Wood have fortunately been secured 
by the authorities of the British Museum for our National 
Collection. They will in the New Natural History 
Museum at South Kensington be more accessible for study 
than at Bloomsbury, and as they contain great numbers 
of type specimens, will be invaluable for purposes of 
reference to both British and foreign palaeontologists 

Mr. Searles Wood, as Treasurer of the Palaeonto- 
grapbical Society, took the heartiest interest in its success, 
to which his own labours have to such a great ^extent 
contributed. Those who had the pleasure of a personal 
acquaintance with Mr. Searles Wood will ever remember 
the kindly and genial manners by which he was distin¬ 
guished. J. W. J. 


NOTES 

The following is the livt of officers and council of the 
Royal Society nominated for the year ensuing The elec¬ 
tion will take place a? usual on St Andrew's Day, 
November 30—President—William Spottiswoode, M.A., 
D.CL, LL D , Trensurer^Jolin Evans, DCL, LL D , 
Secretaries—Prof George Gabriel Stokes, M.A., D C.I 
LL.D , Prof. Thomas Henry Iluxley, LL.D , Foreign Secre 
tary—Prof Alexander William Williamson, Ph.D. ; other 
members of the Council—William Henry Barlow, Pres In^t. 
C.E ; Rev. Trof. Thomas George Bonncy, M.A , George 
Busk, F.L S , Right Hon. Sir Richard Assheton Cross , Edwin 
Dunkin, V.P.R.A.S., Alexander John Ellis, B.A. , Thomas 
Archer Hirst, Ph.D , William Huggins, D.C L , LL D , Prof 
John Marshall, F.R.C S., Trof. Daniel Oliver, F L S , Prof. 
Alfred Newton, M.A , Pres. C.P.S.; Prof. William Odhng, 
M.fi , V.P.C.S.; Ilenry Tibbats Stainton, F.G S.; Sir James 
Paget, D.C.L , William Ilenry Perkin, Sec C.S , Lieut - 
General Richard Strachey, R E , C.S I 

Ii is proposed to erect a monument to Spallanzani m Scan- 
diano, where the distinguished naturalist was born 111 1729 A 
committee for the promotion of the scheme has been formed there, 
and at Reggio and Modena A monument 111 marble is contem¬ 
plated, more or less splendid according to the sum provided, 
and it will he inaugurated on August 2f, 1885 (if circumstances 
do not allow of an earlier Inauguration), The committee mean¬ 
while propose (if practicable) to publish a new and accurate 
edition of the writings of Spallanzani, including some which 
have not luLherto appealed. Contributions are hoped for not 
only from Italians, but from foreigners generally among whom 
the work and principles of Spallanzani are honoured. 

M. Leon lIUMDLor, a well-known naturahstc-voyageur, has 
just returned to Paris from Madagascar with large and valuable 
collections Amongst the living specimens (destined for the 
Menagerie of the Jardin dcs Tlantes) are two examples of the 
aye-aye (Chiromys maifogajcuneHSis), which, M Humblat main¬ 
tains, it is now more difficult to procure m Madagascar than m 
Europe , a pair of the rare carnivore Cryptoprocta ferox , and 
specimens of several of the smaller lcmuroids. M. Iiumblot 
has also brought a valuable senes of mammals and birds in skin 
and a large collection of orchids. 

No naturalist who visits Florence should omit to inspect the 
scries of Italian vertebrates vs lncli has been brought together in 
the Reale IstiLuto digit Studn superior), by the [exertions of 
Prof, II. II. G-giioli The collection embraces a scries of 
authenticated specimens of mammals, birds, reptiles, batra 
chians, and fishes from every part of Italy and the adjoining 
districts which belong essentially to the same fauna, arranged in 
systematic older, and is far more complete than any other 
Italian collection of the same sort. Prof. Gigholi is prepaung 
a catalogue of this collection as a basis for a new "Fauna 
Italica.” 

On the 1st inst a very fine Naval and Marine Engineering 
Exhibition was opened m the Corporation Galleries, Glasgow, 
altogether probably the finest exhibition of the kind we have 
had in this country. It ia divided into five secLions —I Naval 
architecture, including war vessels, sailing ships, paddle and 
screw steamers, yachts, diedges, and miscellaneous craft, boats 
and life-boats , (2) Marine engineering, Includmg engines and 
parts of engines, boilers and boiler appliances, &c , governors, 
(3) Equipment, including anchors, boat-lowering apparatus, 
pumps and hydraulic machinery, steering-gear, telegraphs, wind- 
losses, &c., machines and tools; (4) Navigation and harbour 
works; (5) Miscellaneous. The first section is of special interest, 
containing models of vessels of all ages and of all kinds, from 
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the Henry Groce de Dim (A.D. 1514) down to the [Ltvadia, 
many of these models having been lent by the Admiralty. 
Prefixed to the carefully compiled catalogue is a sketch of the 
rise and progreFS of steam navigation, more especially on the 
River Clyde, by Mr. W. J. Miller, C.E. The success of this 
exhibition is largely due to the energy and tact of the Curator of 
Lhe Glasgow Industrial Museum, Mr. James Faton. 

11 Tun Journal of the Indian Archipelago,” founded and 
edited by the late J. R. Logan, which was published at Singa¬ 
pore, and ceased to appear some years since, has always been 
accepted by ethnologists as a valuable contribution to Malayan 
literature. Some of the early volumes, especially the first, have 
long been out of print, bnt Mr. David Logan, the son of the late 
editor, who was recently in England, has reprinted the bcarce 
ones, thus enabling complete sets of the work to be obtained. 
Messrs. Trubner are, we believe, the agents in London. 

The very large and extensive entomological collection made 
by the late Jno Miers, F.R S , has been presented to the 
Ashmolcan Museum at Oxford, and is now being studied and 
incorporated by Prof. Westwood. This collection is particularly 
rich in Brazilian insects, and thus becomes peculiarly valuable 
for the Oxford collection, which was, compared with other 
region*, poor in the neo'ropical fauna 

The British Museum will shortly acquire the splendid collec¬ 
tion of Hetcromcrous Coleoptera formed by Mr. Frederick 
Bates. 

SOME unbelievers inM*Led that the submarine crannog described 
by Mr Ussher at Ardmore, Co. Waterford, was only the remains 
of an old salmon weir , the late storms however seem to have set 
this theory at rest, as they have cut out the peat to seaward 
or the crannog and exposed the ancient kitchen midden, also 
additional piling not previously known. 

At the last meeting of the St. Petersburg Society of Natu¬ 
ralists Prof Wagner exhibited the liydroids and medusa of the 
White Sea he has brought home, giving a detailed description of 
ten species of medusx he has discovered in that sea 

At the last meelmg of the St. Petersburg Horticultural Society 
M Wolkenstcin exhibited a new variety of vine which grows 
and fruits at Warsaw and Riga M. Wulkcnstein thinks it 
might fruit even at St Petersburg We notice also a communi¬ 
cation by Trof Regel on apple*. 

Prof. SilvAnus Thompson has an interesting article in the 
current number of Brain on 11 Optical Illusions oF Motion.” 

We learn from a paper published by M. Goulishambiro/T in 
the Journal of the Russian Physical and Chemical Society, vol. 
xii. fasc. Si that tile whole of the naphtha region of the Apsheron 
Peninsula has an area of 4'j square miles, which may be 
divided into two parts , that of Balakhany, which has given 
naphtha since the olde>t times; and that of Sabountchi, which 
was explored only in 1873. The first part contains forty-^even 
naphtha-wells, of which only twenty-eight arc productive, and 
yield together 6,192,000 lb. of naphtha daily. The density of 
this naphtha varies from o 855 t° 0*885* lhe average density 
being 0*8675 ; whilst the naphtha of the Sabauntchi region has 
a density of from o 820 to o 86o, and 1* extracted to an average 
quantity of 6^622,000 lb The density varies from the most 
different causes : it varies in different wells, and usually it might 
be said that in the same bore the density diminishes with the 
depth; however, heavy naphtha is received also from very near 
to the surface \ usually it Lecomes heavier when Lhe evaporation 
of volatile gases » rendered ea^y by local circumstance?. Con¬ 
trary to established opinion, M. Goulishambaroff proves that the 
naphtha of Lhe Apsheron Peninsula contains vo'atile products of 


a density of 0*62, but no use Is made of them because of the 
imperfect means of purifying, The amount of photogene received 
varies very much, namely, from 15 to 85 per cent, Lhe naphtha 
which has a density of o 890 to O 900 giving the lowest, and that 
of a density of o 820 giving the highest, percentage ; the most 
usual kinds of naphtha (density o 863 to 0*870) usually give from 
35 to 40 per cent, of photogene. It shows, he stated, however, 
that thorough measurements of the coefficient of dilatation of 
naphtha having not as yet been made, there remains a certain 
want of precision in the determinations of its specific weights. 

On the night of the 3rd inst. a magnificent display of aurora 
was seen from various parts of the country. We have received 
several communications on the subject Mr. E. W. Prevost 
writes from Cirencester that the display was visible there from 
6 p.m up to about midnight. " The glow, which extended over 
an angle or about ioo D , rose upwards to a height of io°, leaving 
the central poition comparatively dark Faint streamers occa¬ 
sionally showed themselves, reaching 35° in height A shifting 
of the streamers from east to west was noticeable, the illuminated 
arc being at times extinguished on the eastern side, this extinc¬ 
tion progressing slowly towards the centre of Lhe arc, when the 
light would reappear at the eastern side. At no time, as far as 
I observed, did the light disappear on the western side, the 
colour was of a greenish yellow and the wind due north 1 
From Boothaui, York, November 3, Mr J Edmund Clarke 
writes* 11 I here is quite a brilliant aurora this evening, first 
noticed about 6 30 as a diffused light shifting from north east to 
south-west, with occasional streamers Now (7.30-8.45 p.m ) 
it forms a low bright arch of considerable intensity. I said 
1 first seen about 6 30,’ but at 4 40 1 called the attention of a 
friend to some sharply defined red streamers in the north-east, 
which I then took to be sunlight. On August 12 last, about 1 
to j hour after sunset, my attention was called to streamers pre¬ 
cisely similar, in every respect like those |of the aurora But 
careful observation showed that these were certainly radiating 
from the sun, and not converging towards the magnetic pole. It 
is certainly my impression that such u as the case to-night, hut 
being busy I did not take any special ] ains to ascertain. Of 
course this double coincidence may be a pure accident, but is it 
not possible that the minute substances reflecting the sular rays 
are actually modified by Lhe electric field, so as to produce this 
remarkably distinct variety of rays? P.S.—8 p.m Brilliant 
streamers from the bright arch, with some corruscations n 
Prof Keilly, of the Royal College of Science for Ireland, 
writes that in Dublin the display was very fine. 11 The principal 
beam appeared as if slowly moving from west to east, and had a 
direction quite parallel to the pointers of the Great Bear It 
reached at the time when seen quite up to Lhe Polar Star The 
lights wcie observed at earlier hours, one person having men* 
tioned to me 6 o'clock p m.” I11 Orkney it showed itself as one 
of the most brilliant displays of aurora borealis seen for a long 
Lime. The whole northern horizon was one dark moss of clouds 
with a sharply defined edge, and from these the aarora shot up 
m beautiful coloured streams to nearly the zenith, covering the 
clear sky above Lhe clouds from north-east round to north-wesL 
Occasionally the aurora took Lhe form of a gigantic rainbow, 
and the light was as bright as moonlight, 

A smart shock of earthquake occurred on the 9U1 inst. through¬ 
out Southern Austria, from Vienna to the Adriatic and the fron¬ 
tiers of Bosnia. In the capital a rather violent shock was felt at a 
quarter to eight. Numerous telegrams have been received by the 
Meteorological Bureau at Vienna stating that shocks were felt at 
Sernjevo, Derwcnta, Brod, Pola, Trieste, Zilii, Klagenfurt, 
Fbnfkirchen, Odenburg, Marburg, Laibach, and Gross-Kanischa 
In Agram, the capital of Croatia, three shocks of earthquake 
occurred, a period of an hour intervening between the second 
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and third. One ’of them, which lasted ten seconds, was so 
powerful that not a single house remained uninjured. A general 
panic reigns in the town. Many of Lhe irhabitanL, including 
tits Cardinal-Archbishop, have taken to flight It is impossible 
to esLunate the whole extent of Lhe damage. The number of 
persons injured is at present estimated at thirty. 

The eruption of Vesuvius continues Lo increase in activity 
Two large streams of lava are at present (November 8) flowing 
from the crater to the base of the cone 

IN Frof. Huxley's arLicle on the Challenge Publications last 
week, line II from top of p 2, col 2, should read 11 duect and 
but little modified descendants’' instead of %t dned" &c 


OUR ASTRONOMICAL COLUMN 

Hartwig’s Com ft r (1880 d ).—In a circular issued by Frof. 
Winnecke from the Ob'.ei vntory of Strashuig on Lhe 1st ni L t , 
he gives reasons for assuming that the comer detected by Dr. 
Hart wig on September 29 may have a much shorter peri d than 
was conjectured in his first circular On calculating parabolic 
elements from the Stiasburg observations of Septembei 29 and 
October 8, and one by Prof Auwers at Berlin on October 17, 
MM Ambronn and Wislicenus, students in the University of 
Strasburg, found the middle observation could not be more 
closely represented than with an error of something over two 
minutes of arc. Prof Winnecke, as was stated in our previous 
notice, considered he had reason fur suspecting the iduUity of 
Hart wig's cornet with that of 1506, and a further examination 
of the historical descriptions has led him to direct attention to 
the comets of 1382, 1444, and 1569. and with the penhelion 
passage fixed to July 13, 1444, and October 15, 1569, he finds 
geocentric positions which he rcg-irds as in sufficient agreement 
with the records. A period of revolution of about 62} years is 
therefore obtained, and an ellipse with this period has been 
adapted by Dr. Schur and Dr. llarlwig to the observations on 
September 29 and October 14 and 24. The resulting elements 
ore as folluw .— 

Perihelion Passage, 1880, September 6 58949 M.T. at Beilin. 


Longitude of penhelion 

,, ascending node 

Inclination 
Log. cxcentncity 
Log semi axis major 
Log mean diurnal motion 


83 33 *8 
44 31 3° 
38 8 56 


9 990180 

1 196457 

1 7553 21 


M. Eq. 1S80 o 


The error of the place deduced from this ellipse on October 
14 15 + 28" in longitude and the same in latilude, and it is 
remarked that the error in longitude docs not admit of being 
destroyed without an increase of errur in latitude. *lhi e , how¬ 
ever, Prof. Winnecke •'Uggcsl':, may arise from the assumed 
period of 62J yeais being really a multiple of the tiue one 
The comet approaches near to Lhe orbit of Mercury aL the 
ascending node, though at the present time not sufficiently close 
to occasion any change in the character of the orbit Still at 
Borne put epoch the effect of perturbation may have brought 
the orbits into coincidence or nearly t,o, and Prof. Winnecke 
Lints that the ploneL Mermry might have been the means of 
impressing an elliptical form on the comet’s orbit. 

It is clearly a case m w Inch those observers w ho arc in the 
possession of very powerful instruments may render mo^t material 
service towards deciding whether we have to do wiib a comet of 
comparatively short period. If it is practicable to secure good 
observations for position after the next period of moonlight, it 
may then be possible to obtain evidence pro or con, by direct 
computation of the orbit, though unfortunately observations did 
not commence until Lhe comet had reached the extremity of the 
parameter, or in other wordi had attained an angular distance of 
go* past the perihelion point. 


Discovery of a Comet.— Lord Lindsay notifies the discoveiy 
of a comet at his observatory, Dunecht, during the night of Lhe 
7th inst., by Mr Lohse in lhe constellation Lacerta j the position 
at 15b. 30m. in R.A. 22b. 45m. 54s,, Declination wT 3^ 7 , 
daily motion in R.A. + 6m 58s., in Dec!. + i° 8'. Iriis is far 
from any position which the expected comet of 1812 could occupy 
on the above date 


Ceuaski’s Variable Star —Mr Knott obtained a very 
complete observation of the descending and ascending light curve 


of this newly-detected variable on November 2 ; the minimum 
appears to have occurred about nh. G M T. The period will 
be somewhat less than 2) days. 


PHYSICAL NOTES 

Prof. Lorthz has given in Wud . Ann , No 9, a develop¬ 
ment of his theory of " refraction-constants JJ (published before 
in 1 laimh), and described experiments bearing on it. The 
problem contemplated was to find Lhat function of the re¬ 
fractive index, freed from dispersion, and of the density of a 
body, which is constant with varying density of the body, 
supposing the molecules themselves unchanged. It is assumed 
that bodies consist of molecules in whose intervals light 11 
propagated with the same velocity as in vacuous space, further, 
Lhat Lne bodies aie isotropic, and their molecules of spherical 
form, llerr Lorenz arrives at a simple expression for the re¬ 
fraction-constant, the constancy of which, as also the correctness 
of the assumption os to light moving with the same velocity m 
the intervals of molecules as in vacuo, had to be proved He 
dc'ermined the refraction constants of several bodies in the 
liquid and the vaporous states, viz , ethylic ether, ethylic alcohol, 
water, chloroform, etbylic iodide, ethylic acetate, and sulphide 
of carbon- The refraction was determined with sodium and 
lithium light, and at temperatures of io a , 20", and 100“. lie 
found lhat in passage of the substances from the liquid to the 
vaporous state the refract!on-constant vanes very little (only 
about 5 per cent at most) Dispersion also showed great 
constancy. Another Danish physicist, K. Prytz, has extended 
the inquiry to some ten other substances (he. at ), and confirmed 
the assumption of refraction constants. 

With regard to tlecLriciLy, Herr 1 loorw eg (Wud Aun ml No 9) 
divides all bodies into two groups, (a) tho'-c in which the conduc¬ 
tivity rises with the temperature (dielectrics), and ( 3 ) those 111 
which it decieascs with rise of temperature (adielectncs). He 
, endeavours to prove by experiment (i)tliat both dielectric bodies 
with adielectric, and adelectric with each other, yield contact 
electricity, (2) that this electricity has always the same sign 05 
that which arises with gentle friction or pressure. (The some¬ 
times different action of strong friction is ascribed to the influence 
of the raising of temperature.) Not only does electricity arise 
through the different neat-motion at the places of contact of two 
heterogeneous substances, but this cause is fully sufficient to 
explain all development of electricity. 

IIerr Naur has lately obtained some interesting results in 
experimenting further on the behaviour of electricity in gases, 
and especially in vat 110 (Wied. Ann , No 9). In the middle of 
a hollow brass sphere on a glass support was suspended a metallic 
ball by means of a platinum wire passing (insulated) through a 
mcLallic stopper to an electrometer Vacua could be produced 
in the sphere A charge of electricity imparted to the con¬ 
ducting system underwent the same process of dispersion in 
vatuo as where the space was full of gas. The outer surface of the 
hollow sphere, one minute and also one hour after Lhe charging, 
had the same electricity as the conducting system IIerr Narr 
further finds that the piocess of dispersion in gas-filled space is 
not perccplihly influenced by the hollow sphere being insulated 
or being connected to earth, if the original charging be done while 
the sphere is connected to earth j the dispersion constant diminishes 
in boLh coses, at least at the beginning Bat if the conducting 
system be charged while Lhe hallow spheieis insulated, the latter 
has in this state one minute, and likewise one hour to one hour 
and a half after, electricity of the same sign with the conducting 
system, and the first connection of the hollow sphere to earth 
occasiuns a temporary outflow. Herr Narr shows reasons for 
believing that the electricity on llie hollow sphere finds its way 
through the gas space. 

A new series Dr experiments of extended range, by IIerr Roth, 
on the compressibility of gases, is described in Wted Ann., 
No. 9. lhe relations between pressure, volume, and tempera¬ 
ture, in the case of carbonic acltl, sulphuric acid, ammonia, and 
ethylene, are studied. * The lesults are mainly confirmatory of 
van der Waal’s formulte. 

A NEW balance designed to be easily transportable, light, and 
yet stable, wiLhout fixing lo the table, and to serve in inspection 
of widely various weights (by Government officials in Hungary), 
was lately brought before the Buda-Pesth Academy by IIerr von 
Krasper (ice Wud. Babh No. 9, p 638) Among other features, 
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the prlm-ahaped steel bed,, on which the middle knife-edge rests, 
ii easily drawn out with the finger from the iwiDow-tail shaped 
rolleia between which it Is poised In the body of the balance. 
The beam can thus be easily removed and replaced. The balance 
rests on four feet. The stopping and racing arrangement is con¬ 
tained in a horizontal frame, Each weighing scale bangs on a 
conical point* Passing on to the reading, we find that the accu¬ 
racy witn which the balance works is, with 20 kg. weight, amp., 
with 500, 3J mg.; and this u gained by substituting for the 
pointer an optical arrangement on the beam, consisting of two 
achromatic glass prisms, which render parallel the rays from 
opposite directions and send them to a telescope placed before 
the balance. At the two sides of the balance, about 2m to 4m 
from the middle knife-edge, two scales are set (best on the walls 
of the room); the images of these scales move in the field of the 
telescope beside each other in opposite direction*, and so the 
corresponding divisions can be read off, These readings are 
independent of vibrations of I he telescope, and arc much more 
exact than those with telescope and cross threads, not to speak 
of the common pointer. The arrangement also permits of the 
centre of gravity of the balance being placed lower, the stability 
increased, &c. The weight of the balance is scarcely 20 kg, 
though both scales can carry 20 kg, weight 

Experiments by Forbes in 1S31 and by some others since 
seemed to warrant the view, now commonly held, that the metals 
fall into the same senes as regards conduction of electricity and 
conduction of heat, that the quotient of the heat conductivity by 
electric conductivity is nearly constant. Heir H. F. Weber, 
inclined to doubt this as contradicting the view (proved for gases 
and liquids) that the amount of heat transferred within a substance 
from layer to layer is most intimately connected with the specific 
heat of unit volume, made new experiments in this relation 
(which he has described to the Berlin Academy). He measured 
the heat-conduction by observing the cooling of various metal 
rings in a space at constant LcmperaLure, and the electric conduct¬ 
ing power of the same rings, by noting their deadening effect on 
the oscillations of a magnet. The result confirmed his anticipa¬ 
tions, the quotient of neat-conduction by electric conduction 
being found in the closest connection with the specific heat of 
Unit volume Experiments by a different electrical method for 
metals conducting clectncity badly (lead, bismuth, &c.) and For 
mercury gave the same result. (Ten metals in all were examined.) 
On the other hand, non-metallic conductors of electricity do not 
show the relation in question , c.g. the heat-conduction of carbon 
is at least twenty to thirty times greater than that calculated 
from the electric conductivity and die specific heat. Thus the 
relation seems to be connected with the metallic nature of the 
substance. Herr Weber found the heat-conducting power of all 
the solid metals examined to decrease with increasing tempera¬ 
ture, but at a considerably less rate than the electric conductivity. 
He further offers explanations of the erroneous view adopted, 
noting, inter aha, that the experiments in one case, though 
exact, were on too few metals, and these had nearly the same 
specific heat. 

Prop, R. B. Warder of Ilaverford College (Pennsylvania) 
and Mr. W P. Shipley have investigated the configurations 
assumed by floating magnets in a magnetic fluid. They have 
modified Prof Mayer's original experiment by surrounding the 
vessel of water with a coil of wire traversed by a current, thus 
producing a field of force which, while still symmetrical about 
the centre, differs in several respects, the lines of force not being 
so greatly concentrated near the centre. Diagrams of various 
configurations are given by these experimenters in the American 
Jo&nal of Science for October. A* even a single one-fluid cell 
prodaces a current sufficient to show these results, they ought to 
he easy of repetition. 

A comprehensive memoir on the theory of the radiometer, 
by M. Mces, appears m the Proceedings of the Amsterdam 
Academy, and (In pretty full abstract) in Wud, Bnb]. t No 7. 
The author, after criticising the various theories that have been 
enumerated, which he arranges in three classes, offers his own 
explanation of the phenomena (which cannot be briefly stated 
here), 

A few months ago we drew attention to certain results 
published by Herr Exner of Vienna, relative to thermoelectricity, 
and which were at variance with all the body of evidence existing 
in that branch of science. Ilerr Exner had In fact asserted that 
an antimony-bismuth couple possesses thermoelectric powen only 
10 long as one of the two metals is in contact with oxygen or 


with a gas capable of acting on one of them. The wish we then 
expressed that some independent observations might be made by 
other physicists has met with a response across the Atlantic* 
Prof. C. A. Young of Princeton, N J., communicated to the 
recent meeting of the American Association a paper on the 
thermoelectric power of a plaunum-iron couple iVi vacuo. The 
crucial experiment was mode with an exhausted glass tube con¬ 
taining an iron wire with platinum teiminals, the terminals being 
again fastened to iron wires lea ling to a galvanometer. The 
tube was exhausted to one millionth of an atmosphere. On 
laying the apparatus m the sunlight and alternately shading the 
internal or exLcrual junctions an electromotive force could be 
produced, which was found to be equal in every case. The 
conclusion Prof. YcJung draws from the experiment u that Exner 
u wrong in his statement that thermoelectric electromotive force 
is due to the action of the gaseous media in which the metals me 
plunged. The experiment was conducted in Mr, Edison's 
laboratory at Menlo Paik. 


GEOGRAPHICAL NOTES 

The glacier of the Znrafshan, one of the greatest in Central 
Asia, which has hitherto been very imperfectly known, was ex¬ 
plored duung this summer by MM. Mushketoffj geologist, and 
Ivanofl. The exploration was quite successful, and at the last 
meeting, October 26, of the Mineralogical Society at St Peters¬ 
burg, Prof. Mushkctoff read a paper on Ills explorations. The 
lower extremity of the glacier is at the height of 9000 feet The 
Galtcha people, who inhabit the upper valley of the Zaraffahan, 
have never ascended the glacier , they L ay that on the summit uf 
it there aie two great pillars of htone, between which ihe traveller 
must go, and that the pilJars would certainly crush together if 
any one ventured into the icy solitude. On August 25 the party 
began the ascent of the glacier on a very steep slope covered 
WiLh blocks and morainr's. A tunnel, no less than 3500 feet 
long, runs under the glacier, being the bed uf the Macha River. 
After two days’ travel the party had done seven miles on the 
glacier. The temperature during the day was as high 119 40° Celt)., 
and during the night an low as — 8°, some Galtchas who accom¬ 
panied the party fell ill with fever On the fourth dAy the party 
reached the > firsL watershed, or rather the first icesbed, the 
whole length of the glacier to this poinL was sixteen miles, ihe 
width being one mile, six other glaciers, each of which is greater 
than the greatest Alpine glaciers, fed the principal one. At the 
head of it there is a Wide cvque opening to the east; several 
peaks around It reach 2o,000 feet, The descent on the other 
riope of the mountain ridge was far more steep and difficult than 
the- ascent, the creva^es are very numerous and the glacier 
has several great " ice-falls," the inclination of which is no lesa 
than 50 degrees ; Lhe party was compelled to make use of -mall 
anchors ana to cut Bteps in the ice. Two men were unwell and 
Quite unable to go further when the party Teached the foot of 
tne eastern slope, after a very difficult journey. 

The last number of the Izvestya of the Russian Geographical 
Society contains a letter from Dr Miklukho-Maclay. After 
having visited the islands of New Caledonia, Lifu, New Hebrides, 
Admiralty, Lomsiade, &c., he reached, about the end ofjanuary, 
l88o, the south-eastern coast of New Guinea, here he explored 
several points of the coast, and thence went to the islands of the 
Torres Strait and to Somerset, to study the population of 
Northern Australia. On his voyage from Vaihau Island to 
Sydney he stopped at several points of the eastern coast. From 
Sydney M. Maclay proposes to goto Japan, and thence to return 
to Russia, During his stay in Brisbane he was very kindly 
received by the local government and by private persons, who 
have much facilitated his anatomical studies by allowing him td 
work in the old museum and to make use of tne photography of 
the topographical department. The journey in the interior of 
Queensland was very much facilitated by the cordial reception 
he received from the iqualters, and by the kind permission to 
travel gratuitously along all the railways. M. Maclay expresses, 
in a letter addressed to the Gohs, his thanks to the Australians 
for the reception he met from-them, and wishes that all men of 
science were so kindly received in Russia. On August \% he 
was In the house of J. B, Bell at Jimbor, near Dallby. The 
Russian public subscription baa already reached 606/. which he 
received at Sydney. 

A good example is being aet by the Tashkent College. 
During the summer fourteen pupils of Ihe College, under the 



Nov. ii, 18S0J 


NATURE 


45 


direction of their Professor gf Natuial History, M. Shelbng, 
mode u excursion in the Ain txou Mountains. Numerous 
measurements of heights were made during the journey, good 
zoological, botanical, and geological collections, for the Museum 
of the College, were made, and a detailed diary of the excursion 
was kept by the scholar*. The students of the Tashkent 
Normal School, as well as the pupils of the College of Verny, 
have also made scientific journeys for the exploration of the 
neighbourhood, and we learn that the College of Orenburg has 
requested tickets at reduced rates from the 1 ail way company for 
undertaking next summer a series of explorations in that little 
known but very Interesting province. We cannot but wish that 
the colleges and schools of Western Europe would follow these 
examples ; what an excellent training in natural science might 
thus be given, and what a mass of valuable information might 
be collected 

The members of the scientific expedition which vas sent 
out by the St. Petersburg and Moscow Societies of Naturalists 
for the exploration of the White Sea and of the Murmaman 
coast of the Arctic Ocean, and which consisted of Professors 
Wagner, Bogdanoff, Tsenkovsky, and eight students of the 
University, have returned after having done some very successful 
work ; they bring home very rich zoological and geological col¬ 
lections. Professors Wagner and 1 senkov^ky stayed throughout 
the summer at the Solovetsky Islands , M. T avrofT in Kanda¬ 
laksha Day; Prof Bogdanoff travelled along the whole coast 
to Vadso ; MM. Koudraytreff and Plcske, geologists, have 
travelled from Kandalaksha to Kola , others have explored the 
flora and the fauna of the ocean, Prof. Bogdanoff has also 
studied the fishing. 


seized M’ruh and other posts vacated by the Egyptiuu since 
Col. Gordon’s departure, Mr. Litchfield accordingly returned 
to Kubaga, and, crossing the lake, proceeded to Upui, hoping 
eventually to get to Upwapwa, where Dr. Baxter is stationed. 

Messrs Cameron and Tigott, of the China Inland Mission, 
have mAde 1 journey of eight months through a great part of 
Manchuria ana a portion of Mongolia. From the treaty port of 
NewchwangMr Figottwent on toMonkden, while Mr Cameron 
proceeded along the coast in an easterly direction by the burders 
of Corea, and then northwards to Moukdcn. '1 hey next tourneyed 
through part of Mongolia into Kirin, which at first they found 
fertile ana well-wooded, but afterward:! the country became wild, 
poor, and sparsely populated. The city of Kirin was reached 
by a long steep descenL through fine scenery Fine teams of 
oxen were here met 111th, comparing favourably with some of 
□ur best breeds. After ^tending a few days at Kirin the two 
missionaries returned overland to Peking, passing the Great 
Wall at Shan hai kwan or Lmg-yu-hsien 

Mtssns. Riley and Clarke, of the same Society’s station 
at Chungking, have recently paid a visit to some Lolo villages 
in Southern Szecliuen These mountaineers for the most part 
live in inaccessible fastnesses beyond the reach of the Chinese 
authorities, and are nut confined to Szechuen and Yunnan, but 
under Lhe designations of Laos and sundry oLher names arc 
found throughout Lhe extensive regions of Annam, Siam, and 
Bunnah. Ilardly anything is yet known of the Chinese Lolos 
and Lheir manners and customs, but before long the agents of 
the China Inland Mission in the south-west will, it may be 
hoped, find means to collect information regarding them. 


Baron A. VON JIugcl is now engaged in waiting a work 
upon Fiji, where he travelled and spent some time, making 
extitmely extensive and complete anthropological collections 
The work wdl be more particularly an ethnological one, and 
most of the weapons, fabrics, and ulhei ethnographic articles 
are being figured to accompany Lhe text lhe crania collected 
by Baron von Huge! have already been acquired by the Royal 
College of Surgeons, and exhaustively desenbeu by Prof. 
Flower, 

We notice the appearance of an important work published by 
the Russian Geographical and Economical Societies in the fust 
volume of a "Collection of Materials for the Knowdcdge of the 
Russian Commune,'* IL contains detailed descriptions of the 
communes of the Governments Ryazan, by M .Semenoff, pre 
sidcnl of the Russian Geographical Society, MM Litocheukn, 
Zlatovratsky, Mmc. Ynkouchkin, &c , a very complete biblio¬ 
graphical index of the literature concerning the communes of 
Russia and of Western Europe. 

A telegram has been received at St. Petersburg from Col. 
Trejevalsky, dated from Urea, the 1st inst., ‘dating that during 
Lhe spring and summer of this year he surveyed a part of the 
basin of Lhe Upper Iloang-ho and the Lake Koko Nor. lie 
also passed through Alashan, in the centre of the Gobi desert, to 
Urga, Col PrejevaRky states that during the expedition he 
traversed a distance of 7200 versts, and that he has succeeded in 
obtaining valuable scientific results 

1 The death 11 announced, on his passage home from Wed 
Africa, of Count dc Semellc, who has been recently exploring on 
the Lower Niger. 

The new Bulletin of the Socielc Kh&liviale de Geographic 
contains a paper by General Furdy-Pacha on the country between 
Dora and Ilcnfiah El Nabus, together with a map of Lhat 
nor bon of Darfur, and another on Medina twenty years ago, 
Dy Col. Mohamcd Sadik-Bey, illustrated by two engravings. 

The Church Missionary Society have received news that the 
Rev, P. O’Flaherty, their new agent in Uganda, and Mr. C. 
Stokes, with the Waganda chiefs and a large caravan, started 
fiom Saadaul for the interior on August 9, but in little more 
than three weeks Mr. O'Flaherty was taken ill at Kidete, and 
will be unable to proceed to the Victoria ftyanza at present. 

The same Society have also received letters from various 
members of the Nyanza mission, giving a much more favourable 
teport of their position in Uganda than had'reached England 
some time back. Rev. G. Litchfield hod in consequence of ill- 
heolth made an attempt to push northwards to Lado, in order to 
consult Dr. Emin Effendi. In this he unfo* Innately failed, 
being stopped by Kabba Rega, the king of Unporo, who hu 


ON A DISTURBING INFINITY IN LORD 
RA YLEIGITS SOLUTION FOR WAVES IN 
A PLANE VORTEX STRATUM 1 

T ORD RAYLEIGH’S solution involves a formula equivalent 

^ d'T ■ 


to 


d*v 
dy 51 


f <r± \ 

* rfl' 


Where v denotes the maximum value of the .^-component of 
velocity, 

lf m ,, a constant such that 2 ~* is Lhe wave-length, 

,, T ,, the translational velocity of the vortex- 

stratum when undisturbed, which is in the jr-direction, and is a 
function of y t 

„ n ,, the vibmtional speed, ora conslanL such that 

2 * is the period. 
n 

Now a vortex stratum is stable, if on one sule it is bounded 

by a fixed plane, and if the vorticity (or value of ^) diminishes 

dy 

as we travel (ideally) from this plane, except in places (if any) 
where it is constant. 

To fulfil this condition, suppose a fixed bounding plane to 
contain ox and be perpendicular to oy, and let have its 

greatest value when— 0, and decrease continuously, or by ode 
or more abrupt changes, from this value, to zero at y = a and 
for all gieater values of y 

It is easily proved that the wave-velocity, whatever be tbfc 
wave-length, is intermediate between the greatest and least 
values of T. Hence for a certain value of y between o and it, 
the translational velocity is equal to the wave velocity, or 

T = Ilence fjy this value of y the second tcim within the 
w 

bracket in Lord Rayleigh's formula is infiulte unless, for the 

Bime value of v, ^-4 vanishes 

ay* 

We evade entirely the oonsideralion of this infinity if we take 
only the case of a layer of constant vorticity * constant 
from y ■ 0 to j/ = aj t as for this case the formula is simply 

41 ± = m'v, 
dy* 

■ By Sir WlUlam Thomson British Association, Swansea, Section A 
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bat the interpretation of the infinity which ocean In the more 
comprehensive formula suggests an examination of the stream¬ 
lines by which its interpretation becomes obvious, and which 
prove 1 ! that even m the case of constant vorlicity the motion has 
a startlingly peculiar character at the place where the translanonal 
velocity is equal to the wave velocity. This peculiarity is repre¬ 
sented by the annexed diagram, which is most easily understood 



if we imagine the translational velocities at y = o and y — a to 
be in opposite directions, and of meh magnitude that ihe wave 
velocity is zero , so that wc have the case of standing waves. 
For this case the stream lines ore as repiesented in the annexed 
diagram, in which the region of translational velocity greater 
than wavc-propagational velocity is separated from the region 
of translational velocity less thin wave propngilional velocity by 
a cat's-eye border pattern of elliptic whirls. 


MINERAL RESOURCES OF NEWFOUNDLAND 

/^RES of copper have been found in all the older foimitions 
in Newfoundland, from the I aurcntian gneiss at the base, 
to the Carboniferous senes at the summit, the qualities of which 
vary greatly with the age and condition of the rock-, with which 
they are associated Thus 111 the Laurentian senes the nch ores 
of variegated and sometimes grey sulphide of cupper nre more 
frequent than any other, and are for the most part in white 
quartz veins intersecting the strata, but while lhe-e oris have in 
many cases been found on analysis toyidd at Lhc rale of from 50 
to 7° per cent, of metal, the quantities available at any one place 
hitherto tested have never yet been found sufficient to warrant 
an outlay of capital. 

In the succeeding series, which I conceive to be the equivalent 
of the Iluroman of Canada, and have provisionally called 
intermediate, as being intermediately situated between rocks of 
Lhe Laurentian and Primordial Siluuan ages, very nch oies of 
copper arc likewise well known at many parts, chiefly in white 
quartz veins, and also in faults and dislnci'ion-i, pirticulirly near 
the junction with Lhe fossiliferous Piimordi.il, 111 which cu es the 
indications may sometimes be regarded as favouiable for the 
probable fuLure development of mines Scvc al atiempts have 
already been made in this direction at various parts of the 
distribution of the senes, but except at a few pi ire-, chiefly near 
Lhe junction with the newer formations, with hut 'lender 
prospect of a successful issue. 

By reference to the Custom Hmi-e returns of exports I find 
Lhat the amount and value nf copper ore ‘■hipped at St John’s 
between the yean 1854 and 1864 inclusive was as follows — 
Ore, 627i ton°, value 322,980-4,596/ sterling. The places 
where this ore was raised are not specified, bul I believe it was 
all derived from rocks of intermediate age, by which the greater 
part of the PenmiuJa of Avalon is occupied. 

In addition tc Lhe above export from St John’s, 544 tons, 
valued at 319,179 were exported hetween the yrnis 1875 and 
1879 ; but a considerable, if not the larger portion of this ore 
was produced from Tilt Cove and other of the eaily openings in 
Notre Pame Bay, 

Although the presence of copper Is frequency indicated by 
stains of green carbonate and small nests of yellow bulphuret in 
the lower Primordial strata, I am not aware of any instances 
where the ores occur in mass, or in intersecting veins or lodes, 
except it may be close to their immediate juncti* n with the older 
■criei on which they repose anconfnrmabty nr buit up against m 
faults. At some parts of their distribution, such as m the 


islands of Conception Day, these older Silurian rocks'are hut very 
little disturbed, resting in nearly a horizontal attitude, and 
scarcely at all altered , at other parts, such as TnnUy Hay, St. 
Mary’i Bay, LinglcM Inland of the Miqnelons and elsewhere, 
they are greatly disturbed by intrusions of igneous rock, and 
occasionally to some extent metamorphosed , but they are almost 
everywhere crowded with organic remains, the types of which 
indicate the ages they represent, to extend from the horizon of 
Fnmordml or Cambrian to the newer Potsdam Groun of the 
United States and Canada. Strata representative of Potsdam, 
Calciferous, and Levis ages, containing abundance of typical 
fossils, arc extensively displayed on the western and northern 
parts of the island, Lhe former in many cases resting directly oil 
Laurentian gneiss unconfnrmably, but, except it may be to a 
very limited extent in Canada Hay, near the Cloud Mountains, 

I am not aware of any deposits older than the Potsdam at these 
parts, nor have I seen indications of the presence of (he Huroman 
or intermediate system north of Eonavista Uiy, or anywhere 
near the western shores Galena in calcnieous veins is of fre¬ 
quent occurrence 111 these Lower Silurian rock a, but except in 
small isolated crystals or patches the ores of copper are particu¬ 
larly rare, and in no case such as to be considered economically 
valuable 

Hut the cupriferous formations proper of ■ Newfoundland, 
accouling to my view of the structure, lie unconformably above 
all the former, and consist mainly of a set of metamorphic and 
igneous rock', corresponding exactly 111 nuneial character and 
tonil 1 non with the rocks of the Eastern Townships of Canada 
described by Sir Wm Logan under lhc title of lhe Quebec 
Group 1 am quite aware that these views, as regards the struc¬ 
ture, are at variance with those entertained by several dis¬ 
tinguished geologists in Canada (whose opinions, however, do 
not seem to be very unanimous on the subject), and there can¬ 
not be a doubt Llial in many cases the evidences appear to be so 
contradictory at different localities Lhat the difficulties in arnving 
at Lhe truth are exceedingly great Nevertheless, so far as my 
own obsei vauon-. go, and I have sLudied the succe'bion at nearly 
all parts of then distribution m Newfoundland, I am led to the 
conclusion that the stratigraphical p isition of tins metamorphic 
group belongs to a horizon into mediate between the Calciferous 
and Hudson River group, probably chiefly of Chazy nge, which 
is m accord with Lhe structure of Sir W E Logan, 

The group consists of chloritic, diontic, and felsitc felates, 
mtcrsLrauficd with compact dmriles, bands of iel jisper, dolo- 
miLes, great misses of serpentine, or serpenUnous rock, and vol¬ 
canic pioducts. In nearly all Lhe^e rocks the ores of copper arc 
more or less disseminated , but lL is amongst the schistose portion 1 !, 
especially Lhe clorite slates, that they seem to be most abundant, 
and it is in rocks of llul quality chiefly where the principal 
mining operations have hitherto been conducted At some parts 
of the distribution the-e rocks aie distinctly stratified, the lines 
of deposit heing well displayed in layers of diffeient quality* 
beds of jasper, conglomerate, &c The whole senes 14 magne¬ 
sian, more or less, hut particularly Lowards Lhc top, which 
appears to be the horizon of the serpentinous masse', wiLh large 
accumulations of volcanic ash. Towards the base the rocks 
become calcareous, the chfTs of strata much incrusted with car¬ 
bonate of lime , and some strata of a pure white crystalline 
limestone occur which are fossiliferous The fossils are too 
obscure to lie identified with ceitauuy, hut one form bears a 
strung resemblance to a Afaclutea , another to a Bdltrophon , a 
third to a Afurchnoma , and some rather large-si/ed Eturinxte 
stems. Near the horizon of tins lime-donc moreover we find A 
set of black slates which contain graptolites. Vast intrusive 
masses of granitoid rock, and great dykes of greenstone 
melaphyre and other traps intersect Lhe formation. 

The only mine', of impnitance in active operation up to Lhe 
present time are all situated in Notre Dame Bay, and tnese are 
Union Mine Tilt Cove, Belts Cove Mine, Colchester, in sonth- 
wrst arm of Green Day, Little Hay Mine, Rabbit's Ann, and 
Seal Ilay Many openings and minor workings have also been 
made at various pails 0/ the bay, at each of which the ores of 
copper were more or less indicated, some of which may eventu¬ 
ally, when capital and skilled labour ore brought to bear, be 
found sufficiently remuneiauve to be woiked to advantage. 

It will be been by lhe annexed memoranda that the total value 
of the copper and nickel ore extracted since 1854, but by far the 
larger proportion since 1864, when the Union Mine lilt Cove 
was first opened by Mr. Smith McKay, amount! to nearly one 
million sterling 
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Memoranda shewing the Quantities and Values of Copper and 
Nickel Ores exported from the Island of Newfoundland in the 
undermentioned Years 
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The ores returned for 1878-79 were largely derived from Little 
Bay Mine and partly from Colchester, all belonging to the Dett’s 
Cove Mining Company. 

Thu* the total value of the ores of copper and nickel exported 
since 1854 amounts to $4,629,889, or nearly ^1,000,000 sleiling. 

Alex, Murra\ 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camuridge.—I n Groups C and E of the Higher Local 
Examination this year there were respectively fifty-four and 
ninety-nine candidates , five obtained a fiist class in Croup C 
(Mathematic?) and eight a first class in Group E (Natural 
Science) i nine candidates failed in Croup C, and twenty-six 
failed in Group E. Three candidates answered the questions in 
Dtfleienlial and Integral Calculus, and showed considerable 
knowledge In botany a fair average of proficiency was attained, 
in geology the papers were below the average In zoology infeiior 
text-books had been too much preferred, to the exclusion very 
largely of practical work The work in chemistry w ag unequal, 
but some candidates showed a very good acquaintance with Lhe 
details of manipulation. Phy 5 ics can '-carcely be said as yet to 
be studied by the candidate?. In physiology the answers were 
in some cases accurate and to Lhe pom*-, but Lhe majority of 
candidates failed. 

The elections to the Council of the Senate were made on 
Monday, and show in a very practical manner that residents are 
in favour of considerable improvement in University matter?. 
Only one member who approves of the retention of Greek ns a 
universal subject in the 11 Little-go” was elected, viz, Mr. G. 
F Browne, whose place in the Councd h due to his active work 
in connection with the University Local Examinations and his 
knowledge of the intentions of Lhe University Commissioners, >b 
one of their secretaries. 

1 Chiefly from Huronian r >ck s 
■ Portly From opening* id Notre Dame Bay, 

3 Clowthiie end Millarite 


Dr Phear, Professors Cayley and Liveing, and Mr. Peile, are 
among those who were elected to the Council well known for 
their scientific eminence and breadth of vicv. 

Prof. Stokes, Lord Rayleigh, and Mr. Vine? were added to 
the Council of the Philosophical Society at its annual meeting. 

Mr Forbes, Frosectoi to the Zoological Society, has been 
elected to a I'cJlowship at St. John's College 

At an examination held on Wednesday, October 27th ult, 
Mr. M Milburn, of Longtoun, wa? elected to a vacant buisary 
in connection with the 11 Young” Chair of Technical themiUry, 
Anderson’s College, Glasgow, lhe bursary, which is of Lhe 
value of jo/., and tenable for three years, is (he gifL of Mr. 
Jame? Young, IL D., F R.S., of kelly and Dullis, founder of 
the Chair. 


SCIENTIFIC SERIALS 

Journal tie rhys\que % October.—Experimental verification by 
S. Carnot, of the principle lie discovered, by M Lippmann.—. 
Apparatus and expeumentq for elementary demonstration in 
optic?, by M Gauel—Influence of velocity of propagation of 
sound in the shock of elastic bodies by M. Flip —New form of 
plates for air pumps, by M Terqucm —Proteedtngs of the 
Physical Society of St. Petersburg (including piper-, m abstract, 
on the chemical and photographic action of light, the transmission 
of the current in water with unequal platina electrode?, variations 
of volume and coefficient of elasticity of palladium and its alloys 
under the influence of absorbed hydrogen, &c.) 

Rivtsta Setenhfico Industrial No 18, September 30 —On the 
relation between terrestrial storms anrl Lhe planetaiy relations of 
the solar system, by Prof. Zenger.—Exclusions (geological) in 
the neighbourhood of Modica, by Trof Lancetta.—Paleonto¬ 
logical studies in Bohemia, by Pi of. Fritsch,—Beats, the third 
sound of Tartuu, and the differential resultant sounds of Helm 
hultz, by Dr CroLLi. 

No. 19, October 15.—New registering pluviometer, by S. 
Grimaldi —New apparatus with petroleum healing, by S Esscr. 
—On a new variety (Rostcnte) of Elban beryl, by Trof 
Gmttaiola 

Ko\snos t July 1880, contains a translation of Trof. Huxley's 
11 The Coming of Age of the Origin of Species" (vide Nature, 
vol xxn. p 1) —Ur Ernst Krause's sketch of the developmental 
history of the History of Development —Dr. II Midler, the 
importance of Alpine flowers in connection with the "flower 
theory "—-II. Schneider, observations on some ape- —Prof Dr 
Caspary, the conception of a soul and Us significance in connec¬ 
tion with modern psychology.—Short contributions and extracts 
from journals (among the ^hort articles is one on the resemblance 
beLween flowers and fruit, by Neimnnn Muller, and on the 
occurrence of a five toed example of Anhilutto h\e>/>us, by W. 
von Keichenau) 

August, 1880—Dr Oscar Schmidt, the severance of species 
and natural <■ election.—Dr Ernst Kran*>c, sketch of the develop¬ 
mental history of the History of Development, No 2 —Dr 
Herman Muller, on the development of the colours of flowers — 
Prof A II Sayce, on the history of writing (translation) — 
Short contributions and extracts from journals —Literature and 
critical notices. 

Revue des St tenets iW\hucl'cs l September.—M Mathias Duval, 
on the development of Lhe spermatozoa in the frog (1 hues 3 ard 
4).—M Lavocaf, 011 the construction of the exIienutiCT of iln, 
limbs —Dr A Godron, on the absence of a glume in the hitcnl 
spikclcts of Lolium — M Leymene, sketch ot the Pyrenees of 
the Aude—Notices oF French memnui on zoology, bolanv, 
and geology —Bibliography and notice of the deaLli uf I)r. J\_ 
Godron 


SOCIETIES AND ACADEMIES 

London 

Chemical Society^Novembcr 4,—Pi of II F. Uoscoe m 
the chan,—The following papers were read —On die com¬ 
pounds of vanadium and sulphur, by E \V. fi Kay The 
author shows that the products obtained by Berzelius ire oxy- 
compoundo, that the substance obtained by BcrzLlni? m 1 he dry 
way is a true tnsulphidc of vanadium V,S T , the disulphide and 
pentnsulphide have also been prepared amt are described in the 
present paper.—On the atmospheric oxidation of phosphorus 
and some reactions of ozone and peroxide of hydrogen, by C. T 
Kingzett The author concludes that in the nhovc oxidation 
both ozone and peroxide of hydrogen are formed, the former 
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pMBCfl on in the current of air, the latter remaini in the water in 
which the phosphorus is oxidised. In several experiments the 
proportion of peroxide of hydrogen to the ozone formed was as 
1 to 2. —On the action of zinc etnyl on benzoyllc cyanide, by E. 
FranUand and D A. Louis The product of this reaction, an 
amber-coloured jelly, was first decomposed and then extracted 
with alcohol, about 3 per cent, of a substance C.4H..NO,, 
named provisionally benzeyanidin, crystallising in colourless 
needles, was obtained. Besides this body an unstable sub¬ 
stance was obtained which could not be purified, but which 
on oxidation with bichromate gave propiophenone C„H 10 O. 
—On the action of zinc-ethyl on cyanogen, by E. Frank- 
land and C. C. Graham. The product of this reaction was a 
solid mass, which on heating to 120° yielded a colourless liquid 
which was propiomtnle GjH b N., the other product of the 
reaction being zinc cyanide —On bismuth ana bismuth com¬ 
pounds, by M. M. F, Muir, G. B. Hoffmcister, and C. E. 
Robbs. The relative stabilities towards heat and reducing agents 
of the oxides, and towards heat of the hydrates arc discussed, 
also the action of chlorine and bromine on the oxides An 
attempt is made to give structural formulae for these bodies,in which 
bismuth is tnvalent.—On the colour properties and relations of the 
metals copper, nickel, cobalt, iron, manganese, and chromium, 
by T. Bayley. The author has carefully compared the colours 
or solntions of salts of the above metals and various mixtures 
thereof, and especially those mixtures which yield colourless or 
neutral grey'solutions ^Action of dia 7 o-naphthalin on salicylic 
acid, by Percy Frank land.—On the basic sulphates of iron, by 
Spencer Tickering.—Fourth report on researches in chemical 
dynamics, by C K A Wright, E. H. Rennie, and A. E. 
Menke.—On some naphthalin derivatives, by C E Armstrong 
and N. C. Graham.—On ncetylorthoamidobenzoic acid, by P. 
P. Bedson and A. J King 

Vienna. 

Imperial Academy of Sciences, October 21 —On the 
propagation of ball and cylinder u aves of finite width of vibra¬ 
tion, by Dr. Turalirz —On the law of convulsive action (con¬ 
tinued), by Tiof. Strieker —On 1 the blood vessels of the valves 
of the heart, by Dr I anger,—On the question of arrangement 
in the pyndin and chinulin senes, by Dr Skraup.—Experiments 
on the magnetic behaviour of iron, by Herr llaubner,—On the 
relation of the daily and yearly variation of temperature to the 
sun spot period, by Herr Liznar, 

Paris 


and comets, at Marseilles Observatory, fey M. Stephan,^-On the 
winter egg of phylloxera, by M. Valery-Mayet. It seems certain 
lhat the hygrometric state of the air, generally very dry in 
Languedoc (where the author is), is the great obstacle to pro¬ 
duction of the winter egg. Whenever the sea-winds, which 
always blow in autumn, bring that region to the conditions of 
the climate in the west, the egg is produced —Elements of the 
orbit of the new planet (217) discovered by M. Coggia.—On the 
resolution of algebraic equations; examination of the method of 
Lagrange, by M. West .—On linear differential equations with 
rational t coefficient's the solution of which depends on the 
quadrature of a rational function of the independent variable, 
and of an irrational algebraic product, by M Dillner — 
On a property of uniform functions of a variable con¬ 
nected by an algebraic relation, by M. Pi card.—-On the 
application of the photophone to study of the sounds which 
occur on the sun's surface, by Prof. Bell. This was suggested 
by Mr. Bell in visiting the observatory at Meudon. M, Janssen 
put all the inslruments at his disposal, and an opportunity was 
taken to explore a solar image o 65 m. in diameter with the 
selenium cylinder. The phenomena were not sufficiently marked 
to justify one in affirming success, but Mr. Bell is hopeful of 
succeeding M. Janssen has suggested the method of passing 
rapidly before an objective which should give conjugate images 
on the selenium apparatus, a senes of solar photographs of one 
spot taken at intervals sufficient to show notable vauations in 
the constitution of Lhe spot. This is to be tried.—On the oxi¬ 
dation of mannite, by M. Pabst —On the ferments of albu¬ 
minoid mattcis, by M Duel an x There arc certainly over a 

hundred specie^, and of these he only knows twenty at present 
(the physiological conditions, 1 e of Lheir existence). Previous 
classifications prove useless He gives some general hails. 
Initr aha , in milk the ferments change the caserne into soluble 
albumen, but while the aerobian-ferments do this in a slow and 
regular way, the antierobians do it with liberation of carbonic 
acid and hydrogen, part of which becomes sulphuretted hjdro- 
gen or even phosphides of hydrogen. In cbccs c-making the 
predominance of the aerobians has been unconsciously favoured. 
All the ferments studied are found in full activity in the stomach 
They secrete soluble ferments, which are added to those of the 
organism,—Inoculation of symptomatic charbon by intravenous 
injection, and immunity conferred on the calf, the sheep, and the 
goat by this process, by MM. Arloing, Corncvin, and Thoma 


Academy of Sciences, November 2.—M, Edm. Becqueiel 
in the chair.—The following papers were read —Now observa¬ 
tions on the etiology and prevention of chaibon, by M. Pasteur. 
He gives a letter written by Baron von Seebich (Saxon Minister 
in Pans) to M Tihsandier in 1865, stating facts which afford 
striking confirmation of M Pasteur’s views as to the causes of 
the disease.—On the heat of formation of ethers formed by 
hydracids, by M. Berthelot, In these experiments he used his 
calorimetric detonator.—Heat of formation of sulphide of 
carbon, by M. Berthelot. lhe combustion of liquid sulphide of 
carbon liberates +246*6 cal. (Favre and Silbermann obtained 
258*5 cal , but they overlooked the formation of sulphuric acid), 
Sulphide of carbon is formed with absorption or heat from 
its solid elements, but Lhere is probably liberation of heat 
from gaseous sulphur and carbon.—On volcanic thunderstorms, 
by M. Faye. In paroxysmal eruptions the enormous amount of 
steam ejected causes volcanic thunderstorms, which are quite 
distinct from ordinary thunderstorms, especially in the absence 
of gyratory movements, the complete immobility of the volcanic 
storm (which is confined to the column of ascending clouds), 
and Lhe fact that no flashes occur without the presence of 
ashes. The phenomena arc very much those of the Armstrong 
electric machine. Further, there is never any mention of hml, 
and M Faye thinks it Is probably never produced, as it is the 
product or vast gyratory movements not found in volcatnc 
clouds. He suggests the desirability of studying directly the 
traces of electricity in Lhe vapours rising from the crater of 
Vesuvius.—On photographs of nebulae, by M, Janssen The 
photography of a voir bright nebala is now comparatively easy, 
if one content oneself with the most luminous part, but extremely 
difficult if a complete image be sought comparable to those given 
by our large instruments. The latter is what we eiptdally 
require, with a view to studying the important questions of 
variations of nebular structure, and calls for many able workers, 
furnished with the best instruments. M. Janssen is preparing 
observations of the kind at Meudon.—Observations of planets 
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THE FUTURE OF POLAR RESEARCH 

E have had quite a flood of Arctic news during the 
last few weeks, and the question as to the direc¬ 
tion to be taken by future Polar research is attracting 
attention in various quarters. Evidently those interested 
in this department of exploration are Lhinkingthat "some¬ 
thing ought to be done" ; but as to what that something 
should be, there is likely to be difference of opinion It 
is unfortunate that the United Stales expedition sent out 
at the instigation of Capt, Howgate to found a Polar 
colony at Lady Franklin Sound, had to turn back through 
some defect in the engines of the Culnare. Had this ship 
been successful in reaching the proposed ground of the 
expedition's work it would no doubt have given an im¬ 
petus to the scheme of Tolar research which has gained 
the approval of the Aictic authorities of nearly all nations 
except our own On the other side of the Amencan con¬ 
tinent no news has been received from Mr Goidon 
Bennett’s expedition in Lhe Jeannette of later date than 
August, 1879, when that vessel was off Cape Serdzc 
Kamen, all well, and on her way to Wi angel Land All 
the sea withm Behring Sliait, both on the American and 
Asiatic side, was seaiched this summer by the Corwy/t , 
but no trace of Lhe Jeannette was found. The conclusion 
from this that the expedition has come to grief, we have 
already pointed out is too hasty Everything was m her 
favour when off the coasts of ICamtchatka last year, and if 
she had fair sea-way there can be no doubt that the expe¬ 
dition would take advantage of it, and push on as fai 
northwards as was safe. We should not be surprised if a 
year hence the Jeannette might emerge by Behring Strait 
or by Novaya Zcmlya with news of equal importance to 
that brought back by the Tegctthoff years ago. 

But perhaps the most generally interesting expedition 
on the part of the Americans is that which returned some 
veeks ago from searching for further relics of the crews 
of the Erebus and Tcyrot With the details of this expe¬ 
dition our readers are already familiar. So far as further 
information concerning the fate of the Franklin expedition 
is concerned, the results have not been of much import¬ 
ance, though it would seem that the scientific results are 
of some value. What precisely these are remains to be 
seen. Had the handsome volume recently published by 
the U.S. Government under the able editorship of Prof 
Nourse, containing the narrative of Capt C F. Hall's 
second expedition, been issued before Lieut Schwatka scL 
out two years ago, we doubt if he would have thought it 
necessary to go over the same ground again. 1 Hall's 
devotion to the memory of Franklin is well known, and 
his enthusiasm for Arctic exploration was almost a 
religion ; his Polans expedition will never be forgotten 
In order to obtain certain news of the fate of Capt Crozier 
and the 105 men who, in April, 1848, abandoned th*Erebus 
and Terror^ Hall lived with the Eskimo in the neighbour¬ 
hood of Repulse Bay and King William Lan<| for five 
years, 1864-69. He, like Barry, also had heard of records 
possessed by the Eskimo, and to obtain these records he 

1 “ N Am live of the Second Arctic Expedition made by Qurlci F. HalL” 
Edited uodor the order* of the Hon Secretary of the Navy, by Prof. J E 
Nonna, U 9 N (Washington Government Printing Office.) 

Vol. xxiii, — No. 577 


submitted to become .111 Eskimo himself for all these 
ycais. With infinite tact and patience he carried out the 
object of his expedition, succeeded 111 visiting the scene of 
the memorable disaster, saw many signs oF the presence 
of white men, obtained many ichrs, heard many stone 1 :; 
fiom eye-witnesses of the sufferings of Crozier and his 
men when trying to make their way to the Fish R’ver, 
but obtained not a shred of any kind of record Among 
Lhe things abandoned by the men in Lheir last despairing 
efforts to reach a white settlement were certainly some 
books, but whether written 01 pruned could not be ascer¬ 
tained. The poor Eskimo had no use Tor such strange 
things, and gave them to the childien to play with, and 
long before Hall’s visit all trace of them had vanishcd- 
Indced Lhe information he obtained was of pietty much 
the same character as that just brought back by the ex¬ 
pedition under Licul Schwatka The stones told to Hall 
by the Eskimo as to Lhe wanderings and sufferings of the 
while men are interesting, though sad Apart from the 
immediate object of his expedition. Hall’s long residence 
with the Eskimo, with whom he lived as one of them¬ 
selves, yielded results of great interest He lived 111 their 
igloos, ate their food, wore their clothing, shared their 
joys and soriows, joined in their feasts, then dances, and 
their hunts ; in short, saw more of Eskimo life than 
probably any one has done before or since. The details 
given in his journals are a contribution of great value to 
a knowledge of the Eskimo, and ihc self-denial of the 
high-minded and sterhngly honest man in submitting 
to this kind of life for so many years, for so noble 
a purpose, raises him to the rank of a hero T 1 k 
volume edited by Pi of. Nouise, with its many illus¬ 
trations and handsome get-up, might well put our own 
Government to shame Prof. Nourse has done Ins part 
of editor admirably, and his volume will be of permanent 
value So successful has the work been that we believe 
a second edition has been issued As Lhe work is only 
recently published, it may fairly be recognised as a con¬ 
tribution to a knowledge of the Arctic situation. 

This is a good summer's work foi America On the 
opposite side of the Pole some good vvoik has also 
been done The Dutch in then tiny vessel the WilLhi 
Barents have done some good dredging in the sea 
between Spitsbergen and Novaya Zemlya, while Mr 
Leigh Smith has added gieatly to lus fame as an Arctic 
yachtsman by his work in Franz-Jo-ef Land. He has 
we have already told, gieatly extended the known area of 
this aichipelago, and shown fair grounds for believing 
that it extends polewards for a consideiable distance 
He bas proved, as was done last year also, that Lhis 
Arctic land is by no means difficult to reach in an 
aveiage year, and this has an important bearing on 
Arctic research. Last week we gave a few details of 
what had beqg done along the Murmaman coast and the 
White Sea by the Russian parly under Prof. Wagner 
and we know that Baron Nordenskjold is spending the 
winter in St. Petersburg preparatoiy to undertaking his 
expedition next yeifr to the New Siberian Islands. 

All this is encouraging, though it would be still more 
so were these various efforts undertaken on some well- 
concerted plan. Already has Lhe Geographical Society 
been asked to lend its influence to an expedition which 
we cannot but regard as an anachronism. We hear 
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much talk of the traditions of the English navy and the 
duty of England to be the first to reach the Pole, We 
fear the so-called traditions of the English navy must be 
made to conform to the requirements of modern science if 
she is to do any useful work in Folar discoveiy, just as 
they have been compelled to do in order that our navy 
may be able to keep abreast of the fighting power of 
other nations. To squander 30,000/ in one huge attempt 
to reach the Pole would be as mad as for a merchant to 
embark all his capital in one hazardous undertaking 
Polar research and Polar expeditions are not incom¬ 
patible, but as Dr Ncumayei showed in an admir¬ 
able address at the Danzig meeting of the German 
Association, the former must be subordinated to and 
guided by the results of the laLter. Preparations are 
being made by nearly all the countries of Europe and 
by America for a regular Arctic siege, to begin in 1882 , 
the days of Arctic campaigns rue past We have 
reached the piccmcts of the citadel itself, and now the 
sappers and miner* must begin their slow but sure work, 
to be capped at the proper time by a grand assault 
Germany, Austria, Norway, Sweden, Russia, Denmark, 
the United State*, and vre believe Canada arc all to take 
part in this great work by establishing observing stations 
at suitable points all round the Polar area ; while Italy is 
to send out next year a scientifically equipped expedition 
to the Antarctic region, our knowledge of which is meagre 
and uncertain This last will really be an observing as 
well as an exploring expedition, preparatory to the esta¬ 
blishment of an Antarctic station. Should our Geogra¬ 
phical Society take any steps in the direction of Arctic 
work, we trust it will not be to encourage the foolish 
venture for which the country has been canvassed for 
bub*cnptions for >ears. We hope that Society will 
see that as a scientific body, its duty 15 to encourage 
a scientific method of work, and if it appeals to 
Government at all, let it be to urge it, for the honour 
of our country, to join in the concert of both hemi¬ 
spheres for the siege of the Tolar citadel We have 
ahead/ pointed out on several occasions the vast gains 
to science that might be expected from the work of 
a senes of Polar observatories established on the plans so 
ably sketched by Lieut Weyprccht. As Dr Neumayer 
said in.the address alluded to, men of science do not 
demand practical or so-called utilitarian reasons before 
giving their adhesion to any new work , it is enough if it 
can be shown that such work will conduce to the advance¬ 
ment of knowledge. And that Weyprccht's scheme of 
Polar observatories, of which so many Governments 
approve, will lead to vast additions being made to scien¬ 
tific knowledge, no man of science needs to be told. In 
meteorology, teiresLnal magnetism, biology, geology, and 
glacial physics, the gains would be immense, and the 
history of science has taught us over and over again that 
the suiest path to practical and beneficent results is 
thiough the gate of pure scientific research. Every day is 
the science of meteorology becoming more and more im¬ 
portant , but until we are thoroughly acquainted with the 
meteorology of the Arctic regions, that most practical of 
sciences is deprived of what is perhaps its most important 
factor. But one element of the international scheme is 
that of Polar exploration, conducted, however, on scien¬ 
tific method, and along lines indicated by a scientific 


knowledge of Arctic conditions such as can only be 
obtained by permanent observing stations What success is 
likely to resul t from Arctic work carried out on such a method 
was triumphantly shown by Baron Nordenskjdld when he 
sailed along the North-East Passage in the Vega. Why then 
should not England set up a station on Franz-Josef Land, 
and another say on some part of the American coast? 
Let the station be provided with the means of carrying 
out exploration in whatever direction and by whatever 
means the results of continued observation may indicate 
—as far as the Pole itself, if need be. Unless we arc 
blind to the teachings of science and the lessons of our 
last expensive expedition, it is clear thal this is the only 
sure method of reaching the Pole, if it be thought abso¬ 
lutely necessary for the credit of England that she should 
be the first to get 'at a point which' it will take con¬ 
siderable trouble to spot If our Government be well 
advised, we are sure they will never give the public funds 
either for any great national expedition modelled on the 
lines of the past, nor to any private chimera got up for 
the glory of one man and the gratification of balloonists 
We do not sec how, without national discredit, England 
can keep aloof from an international scheme, the scientific 
and practical results of which will be of world-wide impor¬ 
tance , and it is the duty of the Geographical SocieLy to 
lend all the weight of its influence to induce the English 
Government to take up its share in the new and only 
effectual method of Polar exploration 


THE SANITARY ASSURANCE ASSOCIATION 
T is admitted on all hands that a vast amount of 
unnecessary disease, suffering, and death is caused 
by defective sanitary arrangements, especially as regards 
drainage A few yeais ago, so long as there was no foul 
smell, and all the pipes were "properly trapped," every¬ 
body was satisfied , but properly trapped usually meant 
improperly ventilated, or not ventilated at all, and ne 
know now that foul gases will pass steadily, continuously, 
and certainly through water in traps. 

Clinical observation having demonstrated the fact that 
sewer air produced diseases, the prevention of the entering 
of such foul air into houses became of paramount import¬ 
ance ; and the matter being thus brought to so narrow an 
issue, the application of well-known physical laws was all 
that was required ; it was necessary to study the circum¬ 
stances under which foul air was produced, to prevent its 
production as far as possible, and to take such precautions 
that foul air, even if formed, could not accumulate and 
could not find its way into houses 

Science has done much, both directly and indirectly, 
towards the prolongation of life ; and certainly not the 
least important of the results of the application of scien¬ 
tific methods to this end in recent years has been the 
discovery of Lhe ways in which a house can be made 
practically sewer-air proof The laws of health are being 
studied more and more every day, and will soon be taught 
as a matter of course in all our schools; they are 
already recognised as a special subject of study at the 
Universities. People are beginning to perceive that their 
health is a matter which is very largely indeed in their 
own hands, and are beginning to turn this knowledge to 
account in the matter of house sanitation. At the first 
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meeting of the Sanitary Assurance Association, presided 
over by Sir Joseph Fayrer, eminent members of the two 
professions which must always occupy the most reponsible 
position m connection with household sanitary matters, 
the professions of medicine and architecture, bore ample 
evidence to this fact, and at the same time to the neces¬ 
sity for some organisation by which the benefit of the 
best advice on such matters may be brought within the 
reach of the many. At this meeting Mr. Mark II. 
Judge pointed out that ihe Association 11 was the out¬ 
come of efforts which had been going on for some 
months to bring together architects and medical men 
m connection with the important question of house 
sanitation ,’ 1 and the names already identified with the 
Association are a sufficient guarantee that it will be both 
practical and permanent in its character. Sir Joseph 
Fayrer rightly stated in his opening address that “ there 
is a terrible absence of all supervision of sanitary arrange¬ 
ments and drainage in many of the houses of the metro¬ 
polis/' and that although the richer classes of the 
population are able to get that sanitary advice which will 
enable them to make their houses wholesome, “ there is 
an enormous population left, as regards which such a 
thing is hardly possible.” Saying that he believed the 
idea was beginning to grow that “ sanitation generally 
will increase the value of life,” he continued, "over and 
over again it has come to my knowledge, and even 
occurred under my own observation, that families, 
children and servants, have suffered by the defects of 
drainage or sewer air—that great enemy to public 
health. I would venture to offer no opinion as to the 
nature of the diseases that proceed from sewer air, nor 
even enter into any discussion on the precise character of 
the air—the nature of the germs and the character of the 
poisons that it communicates; but that it does destroy 
health and induce disease is beyond a doubt. That it is 
greatly under the control of sanitary law is equally 
certain, and there are men now who have so studied and 
comprehended the nature, of those laws, that they are 
able, practically as well as theoretically, to give that 
assistance and that advice which should rendei those 
conditions almost innocuous—m fact it should prevent 
them altogether.” 

Dr, Andrew Claik, after stating that he considered the 
Association “one of the most pressing needs of the 
present time," added .—“Furthermore I am convinced 
that if the Association can secure and retain the services 
of men with the scientific and practical knowledge pos¬ 
sessed by Prof. Corfield, and will hold itself free from 
undertaking the execution of the works which it may 
suggest, superintend, and from time to time certify as 
sufficient, it will do important service to the public, and 
confer much and just credit upon all concerned.” 

Mr. Edwin Chadwick, the veteran sanitarian, said that 
“he constantly advised people, from his knowledge, ‘ Do 
not take that house unless you have it examined first If 
the drams arc out of order do not take it till they are put 
right. That was exactly what this Association had to 
supply.” 

We are happy to state that the formation of the Asso¬ 
ciation was decided upon, and the following gentlemen 
were appomted a committee to organise it:—George 
Aitchison, F.R.I.B.A. ; Prof. W. H. Corfield, M.A., 


M.D ; Prof F de Chaumont, M D , F.R.S., Mark H 
Judge, Prof T. Hayter Lewis, K S A , H Rutherford 
Barnster-at-Law, with Frof Corfield as Chief Sanitary 
Officer, and Mr Judge as Surveyor. * 

It is surely as necessary to be assured against pre¬ 
ventive diseases as it 15 to be assured against fire, and 
we see from the preliminary prospectus issued that it is 
intended to give persons who place their houses on the 
Assurance Register certificates that their houses are in a 
satisfactory sanitary condition, and to endorse such 
certificates from time to time ; this latter point is*of great 
importance, a* it is only by regular inspection at stated 
intervals that it is possible to ascertain that all continues 
to work satisfactorily. 

A very important feature is also the proposal to examine 
and report on the plans of new houses, for there is at 
present absolutely no control exerted over the sanitary 
arrangements of new houses in the metropolis 

We have given such prominence to this matter because 
we bclie\c that the Association will supply a widely-felL 
want, and will do good not only directly but indirectly 
too ; thus wiic builders will take care to have their houses 
supervised and certified, and will reap their ieward in 
increased facilities for letting, aiclutects will submit their 
plans for cnticism and suggestion ; and so the public will 
in many wa>s reap a lasting benefit. In this country few 
new things succeed unless public opinion is ripe for them. 
Wc are slow to adopt new ideas ; but we have now learnt 
the importance of preventing disease, we believe that 
much of our health depends on the perfection of the 
drainage arrangements of our houses, and we are ready 
to place them in the hands of an association in which ue 
can have confidence 


IIINCKS'S “BRITISH MARINE POLYZOA " 

A History of the British Mamie Poly so a. By I honkis 

HinckSj H A , F R S (London J. Van Voorst, 1880) 
r "PHE value to science of Mr Van Voorst’s splendid 
series of volumes descriptive of the Natural History 
of the British Islands is scared) to be overrated. The 
monographs are all the work of most eminent naturalisLs, 
in whom perfect confidence may be placed, and they aie 
sumptuously printed and illustrated with abundance cf 
excellent plates and woodcuts. The thanks of naturalists 
generally arc certainly due to Mr Van Voorst. The 
present work is fully equal in merit to its predecessors, 
it consists of two volumes—one of 600 pages of text, the 
other comainmg eighty-three lithographic plates. Mr. 
Hincks, whose industry is indefatigable, has already con¬ 
tributed to Mr Van Voorst’s senes the well-known excel¬ 
lent monograph on the Hydroid Zoophytes. The labour 
involved in the production of a monograph such as that 
now under consideration is very great. All the 2^5 
species occurring on the British coast are figured, with 
one or two exceptions in cases where specimens do not 
exist for the purpose. A 11 the figures have been drawn 
by the author himself and beauufully lithographed by 
Mr. Holhck. Further figures are added taken from 
various monographs where such arc necessary for the 
elucidation of the subject. 

The work commences with an introduction, in which 
the author, after expressing his obligation to Mr Busk/ 
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Mr. Norman, Mr. Peach, Dr. McIntosh, Prof. Ray 
Lankester, and others who have given him valuable aid 
in his work, gives an account of the structure of the 
Polyzoa generally, with some details concerning their 
development, life-history, and distribution. Several pages 
are devoted to the question of the name of the class 
concerning which it seems almost hopeless that any 
unanimity amongst naturalists will be attained. The 
author adopts J V. Thompson's term Polyzoa on llie 
ground of priority, and we hope it may prevail in this 
country, although it is scarcely probable that Continental 
zoologists will, as the author trusts, {i reconsider the 
grounds on which they have huherto given their adhesion 
to Ehrcnberg,” End give up tlic term Lryozoa {Afoos- 
thicrchen) 

Several pages are devoted to the question of the nature 
of the “brown bodies,” which the author, following Prof. 
F. A Smith and from his own extended observations, 
formerly considered to be essentially concerned in the 
pioduction of new polypides by gcrmmaLion He now 
admits that Lhe evidence at present tallies better wiLli the 
icsiduary theoiy of Nnsche and Johet, who, as is well 
known, regard the bodies as merely remains of decayed 
^jlypides, but thinks th.it furLhcr investigation on the 
maLtcr is yet lequned An interesting senes of wood¬ 
cuts aie given illustrating, as shown m a senes of dif¬ 
ferent species, the development of the avicularium 
from the first rudimenUiy stages, hardly distinguishable 
fiom the ordinary zooecium, up to itb most highly 
specialised bird’s hcad-like form Most readers are 
familiar with Mr Darwin's account of Ins experiments on 
the avicularia of Polyozoa made during the voyage of the 
Iha^te and published in his Journal The auLhor after 
i iting these, and those of Mr. Dusk and others, expresses 
himself as inclined to regard the avicul iria as “ charged 
with an offensive lather than alimentary function/’ 
believing Lhal their vigorous movements and the snapping 
of their formidable jaws may drive away loafing annelids 
and other enemies 

Some short account, of the embryonic development of 
the Polyozoa is given, and is illustrated by a coloured plate 
of larvjc taken from the splendid monograph on the 
subject by Dr. J Barrois of Lille In the matter of 
classification the author follows Ray Lankester as far as 
the main sub-classes are concerned, dividing the class 
according to the characters of Lhe Jophnphorc into the 
Holobianchiata, or those which have the tentacles in a 
continuous series, and the PteiobranchiaLa, in which the 
Jophopore is broken into two distinct arms like those of 
Brachiopods The Pterobranchiata include only a single 
genus, the rcmaikable Khabdopleuia of Allman, The 
Holobranchiala are divided, after Nitsche, into the Ecto- 
procta, in which the anal orifice lies without the lopho- 
phora, and the Entoprocta, in which the orifice lies 
within it. The latter group includes the genera Pedicel- 
lma and Loxosoma only, whilst the main mass of the 
existing Polyzoa come under the Ectoprocla, the marine 
forms of which form a single order, Gymnolxmata of 
Allman, which order is divided by the author accord¬ 
ing to Mr. Busk's well-known system into the sub-orders 
ChcilostomaLa, Cyclostomata, and Ctenostomata. The 
generic teems adopted in the work are however in many 
instances different from those employed by Mr, Busk and 


other former authors, and many familial- species have 
changed their names, so that the student is somewhat con¬ 
fused. Thus the species hitherto ranged under the genus 
Leptalia are separated into sections and placed under 
Lhe author's three genera, Mastigophora, Schizoporella, 
Schizotheca, and other genera 
As before stated, the number of British species of 
marine Polyzoa described in the work is 235. Of these 
69 have as yet not been found elsewhere, but as the 
author adds, no inference as to their range can be drawn 
from this negative fact For 26 species Shetland is the 
only Bntish locality, 8 of these not being found elsewhere, 
whilst the remainder aie Arctic forms, with the exception 
of two, one of which, Cellan a johnsom } ranges as far 
south as Madeira, and is "abundant in the Mediter¬ 
ranean Some of the British species have an extraordi¬ 
narily wide range Thus Cellarw Jtsiulosa occurs in the 
Mediterranean at Madeira, in South Africa, in Scandi¬ 
navia and North America, in the Indian Ocean, and in 
Austialia and New Zealand. And there arc several similar 
instances of almost world-wide distribution, the species 
not being deep-sea foims, but such as flourish between 
tide-marks and in shallow watei, though also found at 
greater depths The author suggests as a possible explana¬ 
tion of the wideness of range of such species, in addition 
to migration along coast lines and in profound depths, 
the agency of currents, floating timber, and ships. There 
is a very close resemblance between the Polyzoan fauna of 
the south-west coasts of France and our own, whilst a small 
group of Polyzoa is common to our shores and those of 
South Africa, but these are also Mediterranean The 
author expects that a flood of light will be thrown on the 
subject of the distribution of the Polyzoa by the results of 
the Challenger Expedition, when published. It is obvious 
that in treating of any branch of the marine fauna of a 
restricted area, such as the British Isles, it will be neces¬ 
sity to make some restriction as to depth m considering 
questions of distribution Once Lhe abyssal fauna is 
reached by the dredge the animals obtained have no 
longer any special connection with the shores off which 
they are obtained, but belong to the ocean bottom and 
are mostly cosmopolitan, or rather Oceanopolitan 

The cordial thanks of zoologists arc certainly due to 
Mr Hincks for having produced this most useful work. 
It will be valuable not only to the professed naturalist, 
but also an entertaining addition to the sea-side libraries 
of those who work occasionally with the microscope for 
recreation 


OUR BOOK SHELF 

A Papular Jhstoiy of Siimce By Rob. Roulledge, B.Sc. 
(London George Routledge and Sons, 18S1.) 

In looking through many of the works on popular science 
one is inclined to exclaim, H Oh, monstrous I but one half¬ 
pennyworth of bread to this intolerable deal of sack." 
Mr. RonLledge's recent volume is fortunately an exception 
to this mle, for in it wc find a clear and concise statement 
of the development of the main branches of physical 
science given in a readable form with such an amount 
of biographical notices as to Impart a human interest to 
the tale Extracts, too, from the writings of the great 
workers m science have been judiciously interspersed 
throughout the text, thus bringing the student into direct 
communication with the master mind. Numerous Ulus- 
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trrtions accompany the description ; some of these are 
original, and others taken from the French, and none the 
worse for that. Most of them are well executed, but 
intimate friends might possibly find some fault with the 
likenesses of living men of science. Of course it is an 
easy as it would be a thankless task to point out sins of 
omission, and perhaps also of commission, in a book like 
the one under notice. Such works must not be iooked 
upon with the eye of microscopic criticism. If the general 
direction which the author takes is the^ right one, if he 
does not make his task easy by glossing over all the 
points of difficulty, but puts his case clearly and fairly 
forward, he may well be excused if he omits matters 
which one or other of his readers may deem necessary 
These conditions Mr, Routlcdge, as it seems to us, has 
satisfactorily fulfilled. We can therefore cordially re¬ 
commend this “ Popular History of Science, 11 believing 
that it will exert a healthy influence on all who read it, 
and may be a powerful means of spreading the love of 
science amongst the rising generation. H E. R. 

Class-Book of Elementaly Mechanics , adapted to the 
Requirements of the New Code . Part 1 Matter. 13 y 
Wm. Hewitt, 13 Sc, Science Demonstrator for the 
Liverpool School Board. (London George Thilip and 
Son, 1880) 

Mr. HEWITT has probably had a better chance than any 
other teacher of knowing by experience the working of 
the meagre science-subjecLs of the new educational code 
The defects of that code, and particularly of its directions 
as to the subject of mechanics, are very great, neverthe¬ 
less the little book which Mr HcwiLt has produced shows 
how 1 , in spite of the disadvantageous system under which 
he works, a really good teacher will succeed in working 
up the subject for his pupils. Wc have seldom met with 
a really elementary book which at once combined to so 
great a degree simplicity of language, accuracy of descrip¬ 
tion, and sound science Mr. Hewitt states as his 
experience that the main difficulty has hiLhcrto been to 
get the children to express in anything like precise 
language the ideas suggested to their minds by the simple 
experiments shown them. He therefore intended this 
little work to serve as a lesson-book to be read by the 
pupils in the intervals between the experimental lessons 
This first part covers the ground prescribed by Schedule 
IV for the first stage. A second part, dealing with 
“Force," is in picparation, and will embrace the subjects 
of the second and third stages We hope Mr. Hewitt’s 
second part will prove as satisfactory as is his first instal¬ 
ment. His aims are limited, indeed, by the requirements 
of the Code, but within those narrow limits his success is 
great. 


LETTERS TO TIIE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications .] 

[The Editor urgently requests correspondents to keep their letters as 
short as possible . The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting and novel facts.] 

Sir Wyville Thomson and Natural Selection 

I HAVE at least great reason to be thankful that my stupidity 
has not prevented roe from thoroughly enjoying the teachings of 
Mr. Darwin and Mr Wallace, which I confess to having 
regarded as chiefly masterly and charming 11 studies m varia¬ 
tion," for the last twenty years. 

Ilie title of the epoch marking book which came of age last 
month vu, however, “The Origin of Species by Meani of 
Natural Selection." Mr. Darwin, as I am well aware, haj ppt 
forward this mode of the origin of species as a part only or a 
which Is universally looked upon as a supreme effort 


It seemed to me, rightly orwnmgly, that the fauna of the 
enoimous area forming the abyssal region exi led under condi¬ 
tions which held out the hope that it unghL throw some light 
upon a question which appeals to underlie the whole matter, 
and which is still unanswered Are physiological species the 
result of the gradual modification of pre-exisling species by 
natural Feleclion, or by any smnlai p*pec\s f or arc they due 
to Lhc action of a law os yet uttuly unknown, by which the 
long chain of organisms rolls off m a senes of definite lmk>? 

I fear I scarcely follow Mr Darwin' 1 * illustration If one 
were to pay his fip-t visit to a breeder's, and be shown a flock of 
I-eicesters, never having seen or heard of a >heep befoie, lu* 
would see nothing but a flock of sheep, and would certainly, 
without justly incurring the contumely of the breeder, be entitled 
to set them down merely as a group of animals of the same 
species , that is to say, animals fertile with one another and pro¬ 
ducing fertile piogeny. He would judge "o from their common 
resemblance, and without previous observation or information 1 do 
not see how he could know more about them But give him an 
opportunity of comparing the results of breeding throughout a 
long period of time, or of observing the process of breeding over 
half the world, which comes to much the same thing , the breeder 
might then have cause to rail if lie had not picked up the stages 
of the process. 

The close examination of the new er tertianes and the careful 
analysis oF the fauna of the deep sea seem to me fairly to repre¬ 
sent these two methods , bath of these promise to yield a mass of 
information m leganl to the course of evolution, but ai to Lhc 
mode of the oiigm of species both seem as yet equally silent 

I will ask you in a week or tw o for space for a shoit paper oil 
** The Abyssal 1 'auna m Relation to the Origin of S|>ecie'. ” 

C. Wyville Thomson 


Rapidity of Growth in Corals 

Through Lhc kindness of M. Tanaynn, captain of the French 
rnan-of war Da)of, I have received a large coral of lhc fungn, 
tribe, which was yesterday found attached to the bottom of his 
shin as the copper was being cleaned by native divers The 
followring is the history of the occurrence. The Dayot entered 
the tropical waLers of lhc South Parific about seven months ago, 
coming directly from the coast of Chile. Stic visited some of 
the islands, but made no long stay in lmrbuur until <>he reached 
Mauga Kcva (Gambia Islands), where she remained for two 
months in the still waters of a coral ba*in. On entering the 
basm she touched the reef slightly, and wiLhout sustaining any 
damage. From Mauga Rcva she mailed to Tallin, where she now 
lies 

Seveial specimens of living coral were found attached to the 
copper shcalhing, that winch I have received being the largest 
it is dnconliil in shape, with its upper and under surfaces 
respec'ively convex and concave, and near the centre of Lhe 
under surface there is a scar, wheie lhe pedicle by which it wa>. 
attached to Lhe copper sheathing was broken through. The 
disk mcasuics 9 inches in diaroetei, and ihe weight of the speci¬ 
men (now half diy) is 2 lb. 14 0/ O11 examining the under 

surface annthci disk 3J inches in diameter is seen partly im¬ 
bedded m the more iccent coral growth Of this old disk about 
oiie-suih pirl is dead and uncovered by new cor'd, ,nd is stained 
of a deep blue colour funn contact with the copper, while the 
outline of Lhc rest of this old disk is plainly discernible, although 
partially covered in by plates of new coral 

My impression is lh.it on touching the reef at Mauga Keva nine 
weeks ago a young fungia was jammed against the copper, 
became aLtiched, and subsequently grew to its present dimen¬ 
sion!. 

The cose affords an interesting illustration of the rapidity of 
the growth of coral in these waters, H. W CoiTINGER 

Tahiti, August 13 

Geological Climates 

Since contributing thfe chapter in the history of the Comfeu? 
upon which Prof. Haughton remark*, I have seen Araucaria 
Cunningham* growing in gardens round Funchal, and my belief 
in the sp«cji 0 e identity of the Bournemouth Eocene plant is 
further atftogthened ; vet still, as only foliage is known in the 
fossil, I should hardly be prepared to content upon that alone a 
question of climate, however minute the resemblance. But even 
w ith the most undisputed identity there are so many possibilities 
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of error 111 arguing from a single specie-, that little importance 
should be attached to conclusions dram n from it. 

Assuming them however t*) be specifically identical, as I 
myself believe them to be, and to have required precisely the 
same temperature, I think Prof. Ha ugh ton's case 15 cot quite so 
strong as ne believes. The present mean winter temperature of 
Bournemouth in lat 50° 43' is 37 s 4', but the physical surround¬ 
ings of Bournemouth are not now such as conduce to luxuriant 
forest growth, even if its temperature sufficed, and ihe conditions 
there in the Eocene time more probably assimilated to those of 
the south-west coasts of Ireland at the present day. 

Now the mean of the coldest month at Valentia, lat 51“ 44', 
u 44", and it may be fairly assumed that if Valentia were a 
degree farther suuLh, corresponding to Bournemouth, the tem¬ 
perature would be one degree higher , and if sheltered by moun¬ 
tains from all Lhe northerly winds as Glenganff is, the mean 
might possibly be raised to 46”. '1 bus but 11" arc required to reach 
the minimum of 57“ supposed to be reomled by his Araucaria 
Again, although the Morcton Bay Pine does not appear to sap 
port a less mean annual temperature than 67° to 70" between 
the Clarence and the Hellingen, which are its southern limits 
in Australia, it flourishes and ripens seeds in Madeira in a mean 
of64° 96', and although I have only noticed it in two gardens 
near the sea-level, I Lhink it has only been excluded from others 
higher up the mountains m favour of Lhe far more striking 
Araucaria cxcclsa Moreovei from.its present restricted area it 
appears to be a declining type, which may, when more widely 
distributed, and possibly in presence of fewer competing species 
in remote Eocene time, have bustamed greater extremes of 
climate 

Taking the species, however, as it exists, and apait from any 
'mch possibilities, umformitanans have, it see ills to me, but to 
account fur an increase of 14" La 15", that is if Bournemouth were 
near its northern limit, as seems probable from its having grown 
at or near the sca-lcvci. 

Supposing, as all evidence (ends to prove, that Northern 
Europe and America were connected by continuous land in 
Eocene time, would not the mere fact of shutting off the Arctic 
Seas cause a general and perhaps sufficient rise of temperature? 
In N. lat. 7o r Prince Albert Land has a mean of only 5° Fahr, 
and Lapland one of 32“, a difference of no leas than 27 , caused 
solely by the presence of an Arctic ice-laden current. The 
general cooling effect of incessant oceanic circulation between the 
North Pole and the Tropics is, I think, scarcely taken into suffi 
cient account, and although it may be contended that conversely 
the northerly flow of the Gulf Stream mitigates climate, I think 
that its action in Europe is chiefly in fending off the ice-laden 
currents fiom our coasts, the limit of trees penetrating quite as 
far north in Siberia away from the coast as at the North Cape, 
where they"are under its influence J. S 1 arkil Gaudneil 


Order Zeuglodontia, Owen 

In August 1848 II M.S. Divdalns encountered off St 
Helena a marine animal, of which a representation appeared in 
the Illustrated News of the latter part of that year. It is thirty- 
two years since 1 saw this figure, but I recollect that it was one 
of a blunt-nosed animal with a neck earned about four feet above 
the water, which was so long as to present the appearance of n 
serpent, and I remember that Prof Owen, in combating at 
the time the idea that tins was a sea-serpent, pointed out that 
the position of the gape in relation to the eye, aq shown in the 
figure hi the Illustrated A r civs t was that of a mamma], and not 
that of a reptile, inconsequence of which lie argued that the 
animal seen was probably only a leonine seal, whose track 
through the water gave an illusory impression of great length 
This idea, however, seemed to me untenable in the face of the 
representation in the Illustrated New *, but U was obvious that to 
afford the buoyancy necessary for Lhe support above the water 
of so long a neck (estimated on that occasion os sixty feet, though 
only the part near the head was actually out of the water), the 
submerged portion of the animal could not have had the shape 
of ■ serpent. 

Two or three years after thi«, on reading the description of 
Ztutfadon atoides , from the Tertiary (probably Upper Eocene) 
formations of Alabama, it struck me that the animal seen from 
the Dadalus may have been a descendant of the order to which 
ZeuglodoH belonged; and I have ever since watched with interest 
for reports of the 11 great sea-serpent." 

Three years ago the following appeared in the newspapers.— 


11 Borough of Liverpool, in the County PalaLinc of Lancaster 
to wit. 

" We the undersigned, captain, officers, and crew of the 
barque Pauline (of London) of Liverpool, In the county of 
Lancaster, in the United Kingdom of Great Britain and Ireland, 
do solemnly and sincerely declare that on July 8, 1875, in lat. 
S 0, 3 # S., long 35 q W , we observed three large sperm-whale*, 
and one of them wai gripped round the body with two turns of 
what appeared to be a huge serpent The head and tail 
appeared to have a length beyond the colls of about 30 feet, and 
its girth 8 or 9 feet. The serpent whirled its victim round and 
round for about fifteen minutes, and then suddenly dragged the 
whale to the bottom head first 

"George Drevar, Master 
“Horatio Thompson 
"John Henderson Landells 
"Owen Baker 
" William Lewarn 

"Again, on July 13, a similar serpent was seen about 200 
yards off, shooting itself along the surface, head and neck beuig 
out of the w ater several feet This was seen only by the captain 
and one ordinary seaman, whose signatures are affixed. 

"George Drlvar, Master 

"A few moments after it was seen elevated some sixty feet 
perpendicularly in the air by the chief officer and the following 
able seamen, who^e signatures are also affixed— 

“ Horatio Thompson 
" Willtam Lewarn 

"And we make this solemn declaration, &c. 

"Severally declared and subscribed at Liverpool aforesaid, 
Lhe loth day of January, 1877, before 

"T S. Raffles, J.P. for Liverpool.” 

The locality here specified was about thirty miles off the 
northern coast of Brazil 

In this account I thought Lhat I recognised the grip of the 
whale by the long neck of the attacking animal, the appearance 
being confounded into the double coil of a serpent by the 
distance and motion of the objects; but in face or the general 
ridicule which has been attached to this subject, and being with¬ 
out any assurance that the declaration so purporting to be made 
was genuine, I did not venture to ventilate my long-cherished 
idea. A relative of m me, however, just returned from India, 
chancing to sav that two of the officers of the steamer in which she 
went out haa on the previous voynge witnessed an immense 
animal rear its neck thirty feet out of the water, and that a sketch 
of the object had been instantly made, and on reaching port 
sent to the Graphic , I obtained the number of that paper for 
July 19, 1879, and I inclose a tracing of the figures in it, which 
arc accompanied by the following statement in Lhe Graphic — 

" The accompanyi ig engraving is a facsimile of a sketch sent 
to us by Capt, Davison, of the steamship Kiushiu maru, and 14 
inserted as a specimen of the curious drawings which are fre¬ 
quently forwarded to \i? for insertion in Lhe pages of this j'ournal 
Lapt, Davison’s statement, which is countersigned by his chief 
officer, Mr. McKechnie, is os follows —'Saturday, April 5, at 
11.15 n in , Cape Satano distant about nine mile*, the chief 
officer and myself observed a whale jump dear out of the sea, 
about a quarter of a mile away. Shortly after it leaped out 
a^ain, when I saw that there was something attached to it. 
Got glares, and on Lhe next leaji distinctly saw something 
holding on to the belly of the whale Hie latter gave one more 
spring clear of the w ater, and myself and chief then observed 
what appeared to be a large creature of the snake species rear 
itself about thirty feet out of the water It appeared to be 
abuut the thickness of a junk’s most, and after standing about 
ten seconds in an erect position, it descended into the water, the 
upper end going first. With my glasses I made out the colour 
or the beast to resemble that of a pilot fish. 1 " 

As I have not been able to find any description of the skeleton of 
the Zeueiodon, I venture to draw attention to the subject through 
your emumns, in the hope that among your many readers in 
America this letter may attract the notice of some one who wilt 
tell us whether what is knoWn of the osseous structure of Zcugiodem 
cetoida is or is not consistent with the representation in the 
Graphic . The remains of this cetacean, supposed to be extinct, 
indicate, according to Sir Charles Lyell, that it was at leut seventy 
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feet in length, 1 while its great double fanged but knife-edged 
molars show that it was carnivorous; and as we are not so far 
removed from the period of the Alabama Tertiane* as to render 
it improbable that members of what must once have been a great 
order of carnivorous cetacea, totally distinct from the orders of 
cetacea hitherto known as living, may «-Lill survive, I have braved 
the ridicule attaching to thi* subject to far as to invite attention 
to it 

The second of the two figures m the Graphic shows the long¬ 
necked animal to possess the cetacean tail, and it* head there 
seems to have been turned from Lhc observer, so that the under¬ 
side of it only is presented. The fird figure shows thal the 
whale had been seized on its flank by the powerful lute of its 
aggressor, and Lhat to escape from this it had thrown itself ouLuf 
the water. Having succeeded in this object the second figure 
bhows the aggressor rearing its head and neck out of the water to 
discover the direction which its prey had taken, in order that it 
might follow it up , and so far from the charge of curious draw¬ 
ing made by the editor of Lhc Graphic being justified, the repre¬ 
sentation of the whale can be at once recognised as fanly correct , 
while that of the tail of the unknown animal (which probably 
prompted this (.liarge), so far from being curious, forms an im¬ 
portant piece of evidence as showing the animal in question lobe 
cetacean. SeaklI'S V Wood, Juii 

Martiesham, near Woodhndge, September 27 

P S —Since sending Id )on lhc above 1 lia%e again seen my 
lelativc, and find til at the cut in Uil Gitiphn of July 19, 1879, 


is not that of the instance nhitived fro n the steamer in which 
she came home, which was llic City oj Wiuhington, hut of a 
separate instance which occurred to anoLlier ship I have not 
been ablo yet to procure the Graphic containing ih e figure of the 
animal seen from the C Uy oj Washington, but she tells me lliat 
it was pasted up 111 the saloon, and represented only the head 
and long neck of llic animal, which was raised lo a gnat height 
out of ihe water, and ntir to the ship , and had been drawn Fm 
I he Giaphic by a lady passenger iminuliiLcly after the occur 
ruiLe These repeated end independent notices of the same 
long-necked animal are, however, lhc more confirmatory of its 
existence. 

I find that Frof. Owen, in his ailiclc on r,ihennlology in the 
EncyJopirdta ErUtinnim (vul. xvu p ifiG), in giving a descrip¬ 
tion of Zmglodon ic/oidt'*, says that " the skull is very lung and 
nanow and the no\tnl single," lliaL Hr ITarlan obtained lhc 
Lccth on which, correcting Harlan's leptihm lefcrenen of them, 
he founded the order Zcu^lodontui, from the Miocene of Mnlla , 
and lhat the teelh diseoveiLd by (Jrateloup m tbc Miocene beds 
of the Gironde and liciaull, and ascilbed by him also lo a 
reptile under the name of S tjna’odon, arc those of a smaller 
species of Zcuglodon dhc lenuins of Squulodan, along with 
dime of Lhc shark wi ll huge Letlh, Canhaiodon tucguhuon, and 
of numerous cetaceans asHj;ned to orders all still living, and of 
which some, Mich as Zh/p/nnm, belong to living ^meia, occur 
111 the “Sables infeucurs 11 of AnLwtrp, which, (hough long 
L'alled Miocene, aic by M Vamlenbrueck regarded as older 
Pliocene, and ns the base uf that scries of deposits of whn.h the 



middle and upper divisions are respectively represented by the 
Coralline and Red Crags of England, and with these “Sables 
uirdneurs’ 1 the so-called Miocene of Malta, in which Ztuglodon is 
associated with Carckarodon , is probably coeval. Dr. Gibbes 
( ( Jour Acad. Nat . Sc. t 2d. ter , vol. 1. p 143), figures and 
describes teeth of the Antwerp species of Carcharadon from 
both the Eocene of South Carolina and the Miocene of Alabama 
These various references bring Ibe Zenglodonts, with their 
Carcharodon associates, down lo a late geological period, during 
which they co-existed with Delphinian prey; and of this prey 
the whale in the woodcut (which looks like a Grampus) seems 
an example 

It is most likely that Bishop Fontoppidan, a copy of the 
English (1755) «hHon of whose work I possess, concocted his two 
figures (one of which is that of a huge snake undulating on the 
waves, and the other that or a serpent-like animal with pectoral 
flapperi or fins, resting almost on the surface of the sea, wiih head 
and tail erect out of the water like the letter (J» and spouting w ater 
or steam from its mouth in a single column), from accounts given 
him by Noryve^ian seamen, soma of whom had seen the animal 
in the position in which it was observed from the Dadalus, and 
otheri in that in which it is represented in ihe cut as seen from 
the Jttushitt-maru ; for in the long narrative which he gives of 
the docriptiona received from observers at numerous time*, 
some of these agree with the one, and some with the other. 



ihougli both of the Bishop’s* figures represent only preposterous 
conceptions of his own 

[ The animal seen fiom the Oj borne, and figured in the Graphic 
of June 30, 1877, as the “ Sea-serpent,” 19 quite a different thing 
from the one in question, aud may have been a manatee ] 


Temperature of the Breath 

The interesting observation made by Dr. Dudgeon (Nature, 
vol xxll p. 241, and vol. xxin. p, 10) to the effect that breatfung 
on the bulb of a thermometer through several folds of flannel or 
L ilk raises the temperature of the inurnment several degrees 
above lhat of the mouth and body, is easily verified There is 
no doubt about the accuracy of the observation , but the explana¬ 
tion of ft offered by Dr. Dudgeon is not satisfactory lie 
supposes that the heightened temperature is due to the expired 
air being hotter—not cooler, os is usually believed—than the 
mouth and body A simple experiment sufficed to show that 
this view was untenable A clinical thermometer was inserted 
in the cavity of the month, and the stem grasped by the teeth in 
such a way that the bulb lay free in the oral cavity Inspiration 
was carried on by the nostril 1 *, and expiration was effected by 
gently forcing the breath between the loosely-dosed lips and the 
stem of the instrument. The bulb vas thus placed in the centre 
of the stream of expired air and kept fiee from contact with the 
tongue and cheeks. Experimenting in tins way, I found, at the 
end of five, and also of ten, minutes that the thermometer marked 
97*2 B — the temperature under the tongue at the lime being 98V 
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Hod the breath been hotter than the month the Instrument could 
not have failed to mister a higher temperature than 98*4", but 
being really cooler, the instrument of course, recorded a lower 
temperature. 

What is then the true explanation of the phenomenon obscived 
by Dr. Dudgeon? I believe that it is simply an example of the 
conversion of latent into sensible heat by th? rapid condensation of 
aqueous vapour The organic fabrics which compose our Llnlhing 
are all more or less hygroscopic—that is to bay, they have the 
capacity of imbibing aqueous vapour imd condensing it 11U0 the 
solid and liquid form-.. The expired breath is heavily charged 
with aqueous vnpuLir ? and aqueous vapour, at the moment of 
condensation, liberates an enormous amount of latent heat, which 
thus becomes sensible to the thermometer. In this particular 
watery vapour exceeds far away all other gases. 

The following experiments were made with a view of testing 
the correctness of this view, 1 wo strips of flannel were prepared, 
each six inches long and an inch nnd a quarter wide The first 
strip was rolled, without any preliminary preparation, round the 
bulk of a clinical thermometei, The bulb, thus enveloped, was 
inserted between the dosed lips, and the expired air was forced 
through the porous material for a period of five minutes. r l he 
thermometer rose to 104°. The instrument was then allowed to 
cool, and, after having been re-set, was again inserted between 
ihe lips, and breathed through for a second period of five minutes. 
Tins time the temperatiue only rose to 101“ The experiment 
was repeated n third tune for a similar period, but this time the 
thermometer did not rise nhmc gS'fi. 

"these results tallied exactly with the requirements of the con 
densation hypothesis, During the first penod the fresh dry 
flannel ab-orhcrl and condensed the watery vapour passing through 
it with such rapidity that the liberated sensible heat wa> sufTiLieut 
to raise the mercury several degrees above the tcmperaluic 01 Lhe 
mouth. In the second period of five minutes the hygroscopic 
activity of the flannel had been greiuly reduced by the pieviou^ 
absorption of aqueous vapour, and the Lherammeter only rose 
slightly. In the third period saturation had been approached, 
and the breath passed through Lhe flannel almost without 
depositing any of its moisture, and accordingly the thermometer 
only indicated a temperature slightly higher than that of the 
mouth 

The second strip of flannel was subjected to a little pre¬ 
liminary piepaiation, In order to increase its hygioscopic 
activity it was thoroughly dued (superex sicca led) by bolding it 
for a few minute* before the fire When it had cooled down to 
the temperature of the room 1L was wrapped round the bulb of 
the thermomcici, and the experiment was proceeded with as 
before The result tur prised me In one minute the mercury 
had nsen not only to the top of the scale (11 a® I 1 ' )j but had 
filled the little bulb above it, Lhat is to say, it had risen to at 
least 115 0 l 1 ' When the instrument had cooled it was reset, and 
inserted again between the lips and breathed through for three 
minutes. At the end of this Lime the scale marked 106' F. 
After the instrument had been cooled and reset the expci nnent 
was repeated a third lime, and the temperatuie only reached 
102° after breathing through the envelope for four minutes. A 
fourth trial of four minutes only produced a record of 98 4“ 
Here again the development of heat steadily declined as the 
flannel became less hygroscopic 

It is probable thar, with the superexsiccated flannel the fird 
portions of aqueous vapour condensed at the beginning of the 
expeliment pass at once from the gaseous into the solid form, 
and constitute that portion of water which is incorporated in 
intimate union with ill organic tissues This accounts for Lhe 
extreme rapidity of the development of heat at Lhe commence¬ 
ment of the experiment. I found that even a single long 
expiration through the freshly-warmed flannel raised the mercury 
tono"F. 

Dr, Dudgeon's observation will not necessitate a revision of 
our conclusions respecting the temperature of the breath, but he 
has supplied us with an exceedingly elegant and easy way of 
demonstrating the liberation of sensible heat which takes place 
during the passage of water from the gaseous into the solid and 
liquid state. Wm, Roberts 

Manchester, November 10 


Height of thq Aurora 

IN NATURE, vol. xxil. p. 291, la inserted a letter of Mr. T, 
Rand Capron, on the determination of the height of aurora:, 


wherein I read : 11 It ii unfortunate that simultaneous observa¬ 
tions of the auroral corona are almost entirely wanting, I . . . 
would be glad if any particulars could now be furnished me.’ 1 

Having treated the subject of the aurorae and their properties 
m an ample manner in my "Theone cosmique de l'Aurore 
polaire" [Me/none della S 'ocietb degh Spettroscoputx Itaham, 
1878, vol vn ), wherein I have adduced proofs of the thesis that 
The corona is an optical illusion, due to the laws of celestial per¬ 
spective, I was astonished to And the alleged words used ly so 
great an authority. That 'Simultaneous observations" or the 
auroral corona will be ever without any result, as far as its height 
above the earth is concerned, follows already from the known 
property, that the coruna always shows itself in the direction of 
the local magnetic total force (given by the inclination needle). 

Regretting that such a well-established fact seems not generally 
known, 1 take the liberty to refer Mr. Rnnd Capron to the chapter 
of my tieatise, 11 Dana quelle Region de 1 'Atmoaph^re terrestre se 
trouvcntles Rayons de l'Aurore polaire, et est-ce que la Couroiine 
est une Chose rcellc 7 ” and will repeat here that very beautiful 
determinations of Lhe height of streamers and beams were obtained 
by Prof, llci* and Dr, Flogel, and by Prof. Galle in Germany, 
showing a height of the phenomenon from 20 to loo miles (of 
15 in X degree). These result* are published in th c Zettschrift 
der ocsterr Gesellsch f.Mchor vn p 73. 

I regret to have found no earlier opportunity of answering Lhe 
request of Mr Rand Capron, but think that this letter may 
still have some interest, notwithstanding Lhe valuable article by 
Mr. Plummer in Naiure, vol, xxu p 362 

Groningen (Netherlands), II. T. II GroneMAN 

November 10 


Fascination 

As a conhibution to this subject, at least of new material if 
of no decisive evidence in support nf any exi*ling theory, I offer 
the conclusions w hich Malachi Foot, Member of the College of 
Physicians and Suigeons, N Y , icachcd 111 1807 relative to this 
matter A short memoir of his winch I recently met was pub¬ 
lished in lhe Medical Rtpontory for that year, entitled "An 
Examination of Dr. Hugh Williamson’s Memoir on Fascination, 
to which is subjoined a New Theory of lhat Phenomenon,” and 
is striking both in matter and conception 

The author, after displaying some temper over Dr. William¬ 
son's w illingnc-a to attribute the well-accredited effects of snake- 
charming to terror, producing 11^ the victim a condition which 
lie (Dr. Williamson) terms “dement a Lion,” and "wherein ex¬ 
treme fear stupefies the mind and deprives him of the undei - 
standing," produces his own explanation. Although he acknow¬ 
ledges the paralysing effects of fright, and Instances quadrupeds 
falling lifeless from the effect or fear, deer stricken motionless 
by the light of a torch, ha c., yet he inveighs against the false 
reasoning which discovers in tiie.e ca^es oF nrrested volition any 
analogy to the phenomena of so-called fascination. Our author, 
evidently of no superstitious habit, distinctly admits the fact 
Lhat the snake repeatedly captures prey by a method seemingly 
so occult as to merit the cnaractensation or fascination, and 
develops lus Lheory in the light of that very thought 

He ascribes to the primary sensations of animals, m them 
unmodified by reflection as to their source or character, complete 
efficacy to awaken emotions or pleasure of an intensity to us 
quite incommensurate with the apparent causes which evoked 
them—emotions so powerful as to absorb all other secondary 
feeling, enfolding the animal in a delightful but numbing trance, 
whose stages advance from attention through ecstasy to anaes¬ 
thesia. And he finds m the eye a sensory centre which most 
expansively responds to all outward stimuli- This much pre 
mised, he applies it to the case in hand. The snake, fixing its 
glittering eyes with hungry expectancy upon its victim, at the 
same time Lhrows its body into graceful curves and raises iti tail, 
undulating with a soft and inviting motion (Foot insisti upon 
the almost invariable accompaniment of motion as auxiliary in 
attracting and pleasing the prey ) The bird's eye, once caught, 
becomes ensnared in the endless succession of contortions, and it 
draws near, dominated by simple delight. 

As Foot expiesses ir, "the pleasurable movements of the 
organs of vision stimulate to approach and excite an eager desire 
to embrace," Revtnt oculorum ensues, and the bird flutters 
helpless to the ground. Foot speaks of having seen a cat 
succeed in similarly charming birds by wreathing the body and 
waving Lhe tail, He might have confounded this with, lhe 
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«nUniU7 nervous concentration of attention common to the 
Fdidff before u pouncing.” He spcdu of larks being attracted 
in the South of France by means of an octagonal box holding a 
mirror mounted on a Pivot which is turned by the w ind 1 he 
reflected rays of Eunlignt dazzle and delight the birds, and they 
approach near enough to be caught by a spring net The preli¬ 
minary phase, that of attention, wherein curiosity perhaps pre¬ 
dominates, is illustrated in the known trick of a fox amusing 
docks by rolling itself down a bank, as also in the perilous 
interest excited in a loon by a handkerchief waved by an unseen 
hand. Many must have experienced, on looking over very high 
galleries upon floors beneath, or over sheer precipices, an almost 
uncontrollable impulse to throw themselves headlong down 
Can this feeling be described as akin to <f fascination 11 ? 

I,. P. CjUATACAF 

Amer. Mus. Nat Hist., N. Y., October 28 


A. Percy Smtiii. —The lit tie centipede is GtophiUu elutruus, 
well known to be occasionally luminous. 


HOIifAGE TO MR DARWIN 

N Wednesday, November 3, a deputation from the 
Yorkshire Naturalists 1 Union waiLcd upon Mr 
Darwin at his residence, Down, Beckenham, Kent, for 
the purpose of presenting him with an address expressive 
of admiraLon for his long devotion to scientific research, 
and appreciation of the gieat and important results to which 
his investigations have led Prof. Williamson, F K S , of 
the Owens College, Manchester, who is the president of 
the Union for the current yc.ii, was prevented f 10m accom¬ 
panying the deputation by the pressure of Ins professorial 
duties. The deputation arrived at Mr. Dai win’s residence 
about 1 pm., and was received in a most hearty manner 
by the great natuiahst himself, Mrs Daiwin, and other 
members of the family The members of the deputation 
were introduced individually to Mr Darwin by Dr Sorby, 
vice-president of the Union, and then the interesting 
ceremony of the picsentation of the addiess was at once 
proceeded with After a few words on the work of the 
Union by Dr Soiby, the address was lead by Mr Thomas 
Hick, B.A., B.Sc, and formally presented to Mr Dai wm 
by Dr. Sorby. Replying to the address, Mr. Darwin 
assured tlie deputation of his deep sense of the honour 
the Yorkshire Naturalists' Union had eonfeircd upon 
him on that occasion, and only regretted that he had not 
done something more deserving of such an honour. He 
had no idea previously that there was so strong a body 
of working naturalists in Yorkshire, but was pleased to 
learn that such was the fact, and to find fiom the T? a in¬ 
actions that had been forwarded to him that they weic 
doing useful work Coming from such a body, the 
address was all the moic gratifying to him, though he 
atill feared he hardly mciited the good things that had 
been said of him. The address which had been pre¬ 
sented to him he and his family would fur ever treasure 
and preserve, and be desired to express his wannest 
thanks, both to the deputation and those whom they re¬ 
presented, for it, and forthe kind and consideiate manner 
in which everything connected with it had been arranged 
Subsequently the deputation were entertained at luncheon, 
and having spent a short time in familiar conversation 
with their hospitable host and his family, took their 
departure amid mutual expressions of kindness and 
regard. 

The following 15 the text of the Address, which js dated 
August last:— 

To Charles Danoiu, LL,V. t M.A , F R.S &-V., . 

Sir,— 1 The Council and Members of the Yorkshire Naturalists' 
Union, all of whom, with scarcely an cx eption, are working 
students of one or more of the various branches of natural histoiy, 
desire to expresi to you in a most respectful manner, and yet 
with the greatest cordiality, their admiration of your life-long 
devotion to original scientific research and their high appreciation 
of the almost unparalleled succesg of Lfae investigations by which 


you have contributed so largely to the modem development and 
progress of biological science. 

Mure ebpecially do they desire to congratulate you on the fact 
that your great work on Lhe Origin of Species will come of age 
at au early date, and that your life ha4 been spared long 
enough to enable you to see the leading principles therein 
enunciated accepted by most of tlic eminent naturalists of the 
day. On the conspicuous merits of that and of your other pub¬ 
lished works they need not dwell, as those merits have been 
recognised and admitted even by those who have dissented most 
strongly from the conclusions at which you have arrived. They 
may neveilbeless be permitted to remind you that your writings 
have been Instrumental in giving an impetus to biological and 
paljcontological inquiries which has no precedent in the history 
of science, except perhaps in that which followed the promulga¬ 
tion of the gravitation theory of NewLnn, and that which was due 
to the discovery of Lhc ciiculation of Lhe blood by Ilarvcy, 

One of the most important results of your long-continued 
labours, and one for which you will be remembered wiLh honour 
and reverence as long as the human intellect exerts itself in 
the pursuit of natural know ledge, is the scientific basis you have 
given to the grand Doctrine of Involution. Other naturalists, as 
you yourself have shown, had endeavoured to unravel the ques¬ 
tions Lhat had arisen respecting the origin, classification, and dis¬ 
tribution of organic beings, and had even obtained faint glimpses 
oi Lhe transformation of specific forms Hut it was left to you 
to •-how, almost to demonstration, that the variations which 
species of plants and animals exhibit, and in natural selection 
through the struggle for existence, wc have causes aL once 
natural, universal, and effective which of themselves are com¬ 
petent not only to explain Lhe existence of the present races of 
living bem^R, but aUo Lo cunncct with them, and with one 
mother, the long ariay of extinct forms with which the 
paleontologist has made us familiar 

Kurlhci, the Yorkshire Naturalists are anxious to place on 
record their film conviction that in the caie, the patience, and 
the suupulous conscientiousness with which all your researches 
have been couductcd, 111 the ingcnuiLy of the experiments you 
has c devised j ami in the repeated verifications Lo which your 
results have bt.cn submil tea by youi own hands, you have 
furnished an example of the true method of biological inquiry 
that succeeding grueraLions u ill deem it an honour to follow, 
and Lhat cannot but lead to still further conquests in the domain 
of organic nature. 

In presenting this small tubule of their high regard and 
Cateem, the members of lhe Yorkshire NaLurallsts Union cannot 
but hope and pray that many years of happiness and usefulness 
may yet remain la you, and that our bcicnce and Literature may 
be still further ennthed with the results of your researches 

(Signed) William C Williamson, F R S , President, 
II. C Sordy, LL. D , l 1 R S , Vice-President, 
Georgl IIrook, ter. F.L S , Secretary, 

Wll Denison RoeuocK, Secretary, 
and Flevcn other representative Officials 


THE ATOMIC WEIGHT OF BERYLLIUM 

F 'OR some time chemists have been doubtful what 
value to assign to the atomic weight of beryllium. 
Some years ago Prof. Emmer^on Reynolds determined 
the specific heat of this metal to be o 642 , this number 
multiplied into 9 1 gave 5 8 as the atomic heat of beryllium, 
in other woids it confirmed the generally accepted atomic 
weight In 1S78 Nilson and PctLersson re-determined the 
specific heat of beryllium, and found the number 0*408 
for the temperature intei val c/’-ioo 0 , hence these chemists 
concluded that the atomic weight of the metal must be 
increased by one-half (136 X o 408 a 5 6). If Be — 91 
the oxide of beryllium is IieO, and the metal is placed in 
the magnesium group, but if Be -=136 the oxide is 
13 e a O s , and the metal is placed in the aluminium group. 
But there is no place in MendelejefFs classification of the 
elements according to the magnitude of their atomic 
weights for a metal with the atomic weight 13 6, forming 
an oxide M s 0 3 , and exhibiting the properties of beryllium. 
The value of Mendelcjcff's classification is however so 
gieat that chemists weie not inclined to alter the atomic 
weight of beryllium except upon most cogent evidence. 
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Nilson and Fettersson have recently repeated their 
determination of the specific heat of beryllium, and find 
these numbers — 

o[- 50" spec, heat - 0-3973 o°-ioo B spec, heat = 0-4246, 
o -200 0 „ -= 0-475 ■ 0-300° „ - o 5055. 

If the atomic weight is taken as 13 6 then the atomic heat 
for the interval— 

oe»-5o D = 5' 4 6 o°-ioo° = 5 79 o°-2oo n 6 48 o 0 -3oo° - 6 % 
hence the Swedish chemists conclude that the atomic 
weight ol beryllium is 13 6 

Butin the last number of the Beruhte of the German 
Chemical Society, Lothar Meyer has calculated, from 
Nilson and Petteisson's number, the true specific heat 
(/r. the ratio between the quantity of heat required to 
raise unit weight of the given subsLincc through 1 J , start¬ 
ing from the given temperature, and the quantity of heat 
required to raise unit weight of standard substance through 
i°, also starting from the given temperature) of beryllium 
for various temperatures his results are as follows ■— 


(y — true specific heat at tempcinturc t . a y — value of increase 
of specific heat for |°) 


1 - 23° y = 0-3973 

75 2 y = 0 44S1 

1 57" 7 ~ 0-5193 

Ay — 0 ooiox 

Ay - 0 00085 

/ 

2j6 S y = 0-5819, 

Ay - 0 0006 j 

Hence the atomic heats of beryllium are 

— 

/ 

lk — 9 1 

Be W *3 65 


3 62 

5 4 J 

73 

4 08 

0 12 

I57 o“ 

4 73 

7 10 

257 

5 29 

S 94 


The value of Ay decreases as the temperature rises , in 
this respect beryllium resembles boron, carbon, and 
silicon. For other elements whose specific heats increase 
with increase of temperature the value of Ay also in¬ 
creases. Lothar Meyer therefore concludes that beryllium 
is analogous to boron, carbon, and silicon, m that its 
specific heat increases as temperature increases, and m 
that the value of this increase is less for i D at high than 
at low temperatures Hence the atomic weight of beryl¬ 
lium is almost certainly 9-1, the oxide is BeO, and the 
metal finds its place in Mendelejeff's system of classifica¬ 
tion of the elements according to their atomic weights. 


THE PHOTOPHONE 

lyTANY readers of Nature will doubtless be glad to 
know that Mr. Graham Bell's extraordinary experi¬ 
ments may be repeated on a small scale with very simple 
apparatus, no special appliances being required beyond 
the mirror transmitter and the selenium receiver, both of 
which, may be easily constructed. I propose to give a 
short description of an arrangement which has in my 
hands been very successful 

The mirror is made of the thin mica which is sold by 
opticians for covering carte de visile photographs. It is 
cut by scissors into a circle 2 j inches in diameter, and 
silvered by the process for silvering glass specula The 
box in which it is mounted is an ordinary wood turned 
box 2i inches in diameter A circular hole of about 2 
inches diameter is cut in the lid, behind which the mirror 
is laid with the reflecting side outwards, a flat ring of vul¬ 
canised india-rubber of suitable size and thickness being 
placed behind the mirror, when the box is closed the 
ling should hold the 1 mirror firmly in position. If the 
lid screws on, so much the better. At the bottom or the 
box is cut a hole, into which is glued one end of a flexible 
speaking-tube 18 inches long, having at its other end a 
wooden mouthpiece. It will be Found convenient to 
attach a short wooden arm to the box in a direction per¬ 
pendicular to its axis. By means of this arm the trans¬ 
mitter may be held in a clamp in any desired position. 


This completes the transmitter as described by Mr. Bell. 
I have made a small addition which, though not essential 
is a decided improvement. At the back of the mirror I 
cemented a disk of calico 1 inch in diameter, in the centre 
of which had been previously inserted a loop of silk half 
an inch long. A hole | inch diameLer is bored perpen¬ 
dicularly in Lhe side of the box at a point about £ inch 
from the mirror end of it, and in this hole is inserted a 
piece of watch-spring i£ inch long, with its flat sides 

J parallel to the top ana bottom of the box The spring 15 
ked into the hole with wooden plugs so that one end is 
flush with the outer surface of the box; Lhe other end 
where it intersects the axis is bent into a shallow hook 
Into this hook is slipped the silken loop, and the tension 
of the spring draws the mirror into a slightly concave 
foim, and seems Lo make it respond more perfectly to 
sound vibrations. 

By far the most important part of the whole apparatus 
is the selenium "cell." After making some dozens of 
different forms, most of which were more or less sensitive, 
buL none satisfactory, I tried the one now to be described, 
which turned out very successful. Take a slip of mica 
2] inches long and ] inch broad, and beginning at \ inch 
from one end, wind round it in the form of a flat screw 
some No 40 copper wire. The pitch of the screw is 
^ inch, that is, each wire on the two faces of the mica 
is ^ inch from its neighbours Continue winding up to 
t inch from the other extremity, then fix the two ends of 
the wire by passing them through holes drilled in the 
mica Now take a second wire and caiefully wind this 
on beside the other, thus forming a second screw, the 
threads of which are midway between those of the origi¬ 
nal one Fix this as before Great care must be taken 
that the two wires do not touch each other at any point 1 it 
will be well to make sure of this by testing with a galvano¬ 
meter before proceeding further If a lathe is at hand, 
the tedious operation of winding may be very greatly 
facilitated. Turn a cylinder of hardwood 4} inches long 
and 1 inch in diameter: cut this cylinder longitudinally 
into two cqudl parts, and between the two semi-cylinders 
thus formed place, sanduich-like, a slip of mica of equal 
breadth. Secure the ends with screws Smooth down 
the whole in the lathe, and when the edges of the mica 
are quite flush with the surface of the wood, cut upon the 
cylindei a screw of thirty-two threads to the inch. On 
removing the mica from the cylinder its two edges will be 
found to be beautifully and regularly notched Wind the 
first wire into alternate notches, and the second into the 
others The wuc should be annealed to take away its 
springiness and make it lie flat, and the mica should be 
stout enough to bear tight winding without buckling. 

For the succeeding operation a retort-stand at least 
15 niches high is convenient. Fix one ring 15 inches 
above Lhe foot, on a lower ring stand a medium-sized 
Bunsen burner On the top ring lay a flat sheet of brass 
inch thick, and on the brass a piece of mica (to save 
waste selenium). Place the embiyo cell on the mica, laying ' 
small weights on its two ends to keep it steady and bring 
it into closer contact. Having brought the Bunsen burner 
close under the brass, melt a few grains of vitreous sele¬ 
nium in a small spoon and let four or five drops fall upon 
different parts of the cell Spread the melted selenium 
evenly over the surface with a slip of mica, pressing it 
well between the wires. During this process the tem¬ 
perature must be carefully regulated by raising or depres¬ 
sing the burner If it is not high enough, the selenium 
will begin to crystallise, if too high, the selenium will 
gather up into drops, being apparently repelled from the 
surface of the cell. The temperature should in fact be 
just above the fusing point of crystalline selenium. When 
a smooth surface is obtained, quickly remove the cell with 
microscope forceps and let it cool, fts surface will noW 
be smooth and lustrous. 

The cell must next be annealed. And here my expe* 
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ricnce differs in a remarkable manner from Lhat of Mr- 
Bell, as stated in his celebrated lecture It is true that 
selenium may be rendered crystalline in “ a few minutes,” 
but in this condition I find it far less sensitive to light 
than after it has undergone a process of long heating and 
slow cooling. My method is as follows.—The brass 
plate being cool, lay the cell upon it again, and place the 
Sumer at its lowest possible point. The selenium will 
soon begin to crystallise, as evidenced by its surface 
assuming a dull leaden appearance. (If the crystallisa¬ 
tion has not begun in five minutes, raise Lhc burner an 
inch or two.) In from five to ten minutes the whole 
of the selenium should be crystallised. Then very gra¬ 
dually raise the burner unul signs of fusion just begin to 
appear. This will probably take place when the flame is 
within 3 inches of the brass Instantly remove the 
burner, and in about ten seconds re-crystallisation will 
occur. Now fix the burner ^ inch below the point at 
which it was when fusion commenced, and let it remain 
for four hours, merely looking at it from time to time to 
ascertain that, owing to increase of gas pressure or other 
causes, the heat has not become too great. After four 
hours begin the cooling by lowering the burner an inch 
or two, and repeat this operation every ten or fifteen 
minutes, until the burner is at its lowest point Then 
slightly lower the gas-flame at short intervals, until it is 
finally extinguished When the brass plate is quite cool 
the cell may be removed 

I may mention that 1 first made a cell of this form, 
which I believe to be original, on October 28 1 If the 
two wires were wound on a cylinder made of some 
suitable non-conductor (e % slate) with a double screw 
cut upon its surface, a cell might be formed which, it 
appears to me, would unite all the advantages of Mr 
Bell's with far greater simplicity 

My experiments were made with the transmitter and 
selenium cell above described, a magic-lantern with a 
4-inch condenser, the focussing lenses being removed, 
two plano-convex lenses obtained by separating a jj-inch 
conaensci, a “blow-through 1 ' lime-light, a battery of 
eleven cells (small Lcclanchd’s answer well), and a pair 
of Bell telephones. It is essential that the bobbins of the 
latter be wound with finer wire than that generally 
used. Mine contain No. 40 (instead of 35 or 36), and I 
Intend to tiy 42. Their diameter is also larger than 
usual—1 1 inch. 

The transmitter is clamped so that its axis is inclined 
at an angle of about 30° to that of the lantern condenser, 
the centre of the mirroi being 7 or 8 inches from the 
centre of the condenser; and the position of the lime¬ 
light is so adjusted lhat the condensed rays may just 
cover the whole surface of the minor. 

The reflected beam is rendered as nearly parallel as 
possible by one of the plano-convex lenses (this can only 
be done approximately), while the other, placed a foot or 
two away, concentrates the light upon the selenium cell, 
forming an elliptical image of the mirror. The major 
axis of the ellipse should be parallel to the length of the 
cell, and the minor axis slightly longer than its width. A 
great deal depends upon the focussing, and the best 
results have been obtained when the image of the mirror 
was not quite sharp. The selenium cell is joined in circuit 
with the battery and the pair of telephones, the latter 
being for obvious reasons placed in a distant room. The 
arrangements are now complete, and a person listening 
with a telephone applied to each ear will, if everything is 
fight, plainly hear words which are spoken into the trans¬ 
puter. When I first made the experiment I was so 
Uiuch astonished at the distinctness of the reproduction 
that I believed that one of the battery connections must be 


1 If B larger surface is desired two or more of there cells may b« plac 
tnefcb«r nde by nde, the end* oF ihe wire, bem* properly connected 1 
wlaLlt qr 1 inch for a single cell cannot be much exceeded, became 1 
emneton produced by the heat neceiwy for melting the selenium woi 
wiki on a wider surface so loose as to touch each other. 


defective, thus acting like a microphone This was dis¬ 
proved by screening the mirror, when all sound instantly 
ceased. 

Though the articulation is not perfect, it is far belter 
Lhan 1 had expected, judging from the accounts of the 
performances of the photophone in Fans. A leading 
article might not be altogether intelligible, but ordinary 
colloquial phrases are readily [understood. The loud¬ 
ness of the reproduced speech varies in an unaccountable 
manner. Sometimes the voice is rendered almost as loudly 
as in an ordinary telephone; at other times, under ap¬ 
parently the same conditions, it is scarcely audible. Alter¬ 
nations from loudness to faintness, and vice versd, frequently 
occur m a single sentence 

The distances across which the beam is earned have 
varied in my experiments from 1 foot (when the two 
plano-convex lenses were in actual contact) to rather 
more than 4 feet. 1 With a larger receiving lens this 
distance could be greatly extended, especially if the 
electric light were used 

For the " musical" effects produced by an interrupted 
beam I use a disk of zinc 1 foot in diameter, having eight 
radial slits cut in it, and mounted upon a vacuum tube 
rotator. The cell 15 placed 6 inches from the lantern 
condenser, and the disk made to rotate close before it. 
The sound produced is very loud, and can be heaid when 
the telephones aic at a distance of a foot or more from 
the cars 

It is very singular, that whereas I have been so suc¬ 
cessful in icpcatmg Mr Bell’s more complex experiments, 
1 have utterly failed in all attempts to produce sound by 
the simple incidence of an interrupted beam upon a thin 
diaphragm I have cxpciimented with disks of ebonite 
varying from ^4 to £ inch in thickness, and with several 
metals, and can only suppose Lhat my source of light is 
not sufficiently powerful. SHKI ford Bidwell 


THE CHRONOGRAPH 

M ESSRS. E. DENT AND CO,of the Strand and 
Royal Exchange, London, have been for some time 
past at w f ork upon three galvanic chronographs of unusual 
accuracy and power. They surpass in both respects, so 
far as we know, any similar instruments yet constructed , 
and we believe, therefore, some account of them will be 
interesting to our readers They are destined respectively 
for the Royal Obseivatory nf Brussels. for the Japanese 
Government, and for the Egyptian Government 
The advantages of the “ cbionographic" registration 
of Lhc times of observations in obscrvatones are not to be 
gainsaid In the absence of any such arrangement an 
astronomer, whilst watching through Ins telescope, has to 
compute the time by counting up the dock-beats More 
often than not he will find that no clock-beat exactly 
coincides with the instant of Ins observation. He must 
then reckon the difleience—the fraction of the second 
elapsed—by judgment as best he is able. Skilled 
observers can reckon to tenths of seconds, but Lhese arc 
large and coarse amounts compared with what may be 
noted upon such chionogr.iphs as those we are referring 
to In any case the astronomer must make a hurried 
memorandum of his results, otherwise he is liable to 
f01 get them. 

The Astronomer-Royal was, we believe, the first to in¬ 
troduce a system of astronomical chronographic measure¬ 
ment into England , and he designed and had constructed 
at the Royal Observatory a large apparatus for the pur¬ 
pose. The reader must bear in mind lhat though differ¬ 
ing in some respects both in their mechanism and the 
means employed, the chionographs we are going to 
describe are fundamentally the same as the Astronomer- 
Royal's. 

t ■ With a sl-Inch receding Una ihe distmce liaa been uicrenicd to npvriRh' 
of 10 feci 
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cc (sec Fig. 1) is a cylinder around which one thick¬ 
ness of paper is wrapped, and underneath it is a long 
screw ww. A wheel on the axis of c c gears into one 
mounted on WW; thus when the cylinder turns, the 
strew turns. W w is tapped through the lower portion of 
a carriage K (compare Fig. 2), and k rests on rails 
parallel with W w. When the screw w w turns, K cannot 
turn, too, and is therefore propelled by the screw up or 
down the railB underneath the cylinder. 


L is clockwork which drives the screw, and consequently 
the cylinder and carnage. The rapidity with which L 
moves is regulated by the pendulum pp. PPisa conical 

f iendulum; that is, instead of oscillating, it swings round 
n the surface of a cone, p p is suspended by two pairs of 
springs S S, s 5 at right angles to each other. 

Let us consider the actions of CC and K (see Fig. 2). 
K carries two prickers, one of which Is placed in electrical 
communication with the Observatory standard dock. It 
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la so arranged that at every beat of the standard dock 
(except the doth second of each minute) the pricker shall 
nse and puncture the paper wrapped round the cylinder. 
Now suppose that whilst the clock keeps pricking, the 
cylinder is turning, and the carriage K moving to the left 
Then we shall get a succession of pricks marked ofT upon 
the cylinder in the form of a slightly inclined spiral, and 
the distance between each prick will represent one second, 
Every doth prick (or second) being omitted, the occurrence 
of each minute is easily distinguished. 

The carnage K carries another pneker alongside the 


clock-pricker — this is the observation-pricker. The 
observation-pricker is placed in electrical communication 
with any instrument in the observatory the astronomer 
may be going to use, and it is so arranged that the astro¬ 
nomer by merely pressing down a stud can cause the 
observation-pneker to rise and puncture the paper on the 
cylinder. This it will do somewhere alongside the spiral 
of clock-pricks. Dy reference to the latter the time of the 
observation can then be determined to the ntyh of a second. 

Let us examine the pricks on the cylinder (Fig. 2). 

! The spiral of the clock-pricks winds around the cylinder 
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from left to right. As the cylinder turns once in two 
minutes, there is between each prick and its fellow simi¬ 
larly positioned on the next spiral a difference in time of 
two minutes. As stated above, we note by the absence 
of the pricks the occurrence of the minutes. By reference 
to the figures placed (for explanation) along the top and 
side of the section of the cylinder, we see that the time of 
the highest prick on the left-hand spiral was gh 12m 46s 
Following the course of the spiral down towards the 
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pricker which is tracing it, we first pass the blank line 
indicating the occurrence of the next minulc, and then 
come to three observation-pricks at about the 8th and 9th 
seconds beyond it These in praeLice would be measured 
off and their values determined to the *\Jih or jipth of a 
second There are other observation-pricks at the 22nd 
second, the 24th, and 25th, and there is a group of others 
at about the 40th. 

When all the observations have been reckoned up the 
paper is put away, and it is not the least advantage of 



Fig. 4. 


the “chronographic'’ method that in any case of doubt 
the original observation can be itself referred to years 
afterwards. 

As the paper is moving whilst being punctured, the 
prickers have to be mounted on springs to enable them 
to yield a little. In Fig. 3 is a side view of the pneker, 
O G being the spring, and c c a portion of the cylinder. 

There is no difficulty in reading off the observations 
after a little practice: but in order to facilitate the eye 


in following the sequence of the punctures—before the 
paper is used a continuous spiral line is ruled upon it which 
shall exactly correspond with their course This is done 
in the following way (see Fig. 1) .—At a are two clutch- 
wheels, which connect the screw and cylinder with the 
clock-work L. By moving a lever near them the clock¬ 
work is thrown out of gear, and simultaneously the winch 
on the left is thrown into gear with the screw On the 
carnage K (see Fig. 2) is a little roller R, and by moving 
a handle this is sprung up against the paper on the 
cylinder The winch before referred to is now turned, the 
cylinder rapidly revolves, and the carnage quickly tra¬ 
verses the screw, the spiral line meanwhile being traced 
by the pressure of e upon the paper of the cylinder. To 
prevent damage to the prickers during the operation, the 
act of disengaging the clock-work breaks their electrical 
communication, and they can neither of them be raised 
until the dutch-work is restored. The cylinder moves 
very swiftly whilst the line is being traced, and were it 
brought to a standstill suddenly great damage would be 
done. To prevent this it is arranged that when the 
carnage K is approaching cither extremity of the screw 
it shall work a brake arrangement D li, which brings the 
machinery quietly to repose The act of putting the 
clutch-whcelsTmto position again also releases the brake. 
The clutch-wheels T are mounted on a spring, so that 
should their teeth not correspond when they aic put into 
gear, one will give and wait for the other to overtake it. 

It is desirable that the clock T, should drive cc with 
great uniformity ; and as the time of a conical pendulum 
is affected in a very great degree by any variation in the 
force of the clock-tiam, a special governing arrangement, 
Lhe invention of the Astronomer-Royal, is employed. 
U (see Fig 4) is a trough filled with glycerine and water. 
Tower reaches the pendulum by means of its connection 
with the vertical spindle seen at the centre of the trough, 
which rises from the clock-work. In this connection 
there is a joint, and a dipper D forms part of it. Too 
much power drives out the pendulum, and it would then 
go faster, were it not that the dipper, entering the glycerine 
and water more deeply, checks its motion On the other 
hand, whenever the power falls off the pendulum perforins 
a smaller circle, thereby lifting the dipper a little more 
away from the liquid, and diminishing the resistance in 
exactly the same proportion as the force. The pointer X 
15 a very delicate index of the angle the pendulum is 
swinging. The compensatory action of this governor is 
very considerable, doubling the power produces no 
perceptible difference m the time. The quickness with 
which it works is surprising, an infinitesimal change in 
the power is immediately indicated on the scale a, 
showing how well the apparatus is doing its work. 

To prcvenL damage to the governor and the more 
delicate clock-wheels by any sudden check to the cylinder, 
a ratch-wheel arrangement has been introduced, which, 
when the cylinder is suddenly stopped, enables the 
pendulum to run on until it come 9 to rest gradually, 
by want of power. 

Fig 1 gives a very faint idea of Lhe dimensions of the 
apparatus The cylinder cc is 12 inches in diameter, and 
30 inches long. Its weight is about 70 lb. The space 
between each seconds prick is ^ inch, and the distance 
between the successive turns of the spiral of pricks ^ inch. 
There is room pn the paper for 200 spirals, and a* 
each is more than one yard long, we can get more than 
200 yards (6f hours) of continuous observation without 
disturbing the instrument. There is always a spare cylinder 
covered with paper kept ready to replace the fir*r. 

The iron base-plate on which the instrument is mounted 
weighs over 3 cwt. f the rails on which the carriage K runs 
are cast in one piece with it, and, along with all other 
bearing surfaces are planed. The pendulum, which weighs 
some 18 lb,, and is compensated, goes round once in 
two seconds. Its suspension-piece weighs 2 cwt. As 
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regards the accuracy of the construction of these chrono¬ 
graphs, the best criterion is to be found in the force that 
is required to work them. We And that 7 foot-pounds 
per hour drives the clock-work and pendulum; 7 foot¬ 
pounds more drives the carriage as well; and only 3foot¬ 
pounds more is wanted for the cylinder—17 foot-pounds 
per hour for the whole instrument. Considering the 
resistance of the carnage, the resistance of the glycerine, 
and the weight of the cylinder, we think the result as 
surprising as it is satisfactory 


THE BELGIAN ENTOMOLOGICAL SOCIETY 

I N April, 1855, a circular with ten signatures was ad¬ 
dressed to entomologists residing in Belgium, pro¬ 
posing the formation of a National Entomological Society, 
the students of Insecta and allies having at that time no 
organisation, no central meeting-place for interchange of 
ideas, no special medium in which to publish the results 
of their researches. The proposal was met by cordial 
approval, and the first volume of the Annates of the 
newly-formed Society, published in 1857, indicated a 
strength of forty-seven effective and four honorary menj- 
bers, with Baron dc Selys-Longchamps as president. At 
first its publications were occupied almost entirely by sub¬ 
jects concerning the Belgian fauna, the volumes were thin, 
and each represented the work of more than one year. 
The Society was however well grounded, and notwithstand¬ 
ing occasional short periods of depression, it gradually in¬ 
creased in the number of its members, in the wideness of 
the scope of the papers read at its meetings, and in repu¬ 
tation as one of the leading entomological societies. 
Naturally the size of the volumes of the Annates, and the 
frequency of their appearance, also increased, and now 
the Society produces a volume each year that no similar 
society need be ashamed of. The twenty-second volume 
appeared in 1B79, showing that the weakness inherent on 
infancy was soon overcome. The list in this volume 
shows a total of 171 effective Members (including many 
foreigners, of whom, however, only six are our own 
countrymen), twelve Honorary Members (including Messrs. 
Stainton and Westwood), with the addition of Corre¬ 
sponding and Associate Members It had also at that 
time acquired the distinction of being recognised by the 
State and of receiving a certain amount of Stale aid. 

On October 18, 1880, the Society celebrated ns twenty- 
fifth anniversary, rejoicing m the attainment of more than 
its majority, on which occasion the present President 
(M. Weinmann) read a short congratulatory address, and 
the indefatigable secretary (M. Preudhommc de Borre, to 
whom the Society owes much of its recent success) gave 
an instructive sketch of the history and progress of the 
Society On that occasion an especial honour was be¬ 
stowed upon its filst president, Baron de Selys-Long- 
champs (recently elected President of the Belgian Senate), 
by conferring upon him (in spite of his protestations) the 
title of Honorary President, a graceful tribute to one who 
for so long had continually used his energies, his social 
and scientific position, and his purse in furthering its 
interests. 

Even apart from purely scientific considerations, the 
history of Belgium is so indissolubly mixed up with our 
own, and the feeling of fraternity so close, that all students 
of entomology in this country cannot but reciprocate the 
mutual congratulations that passed on this occasion 
between the native members, and the hearty and un¬ 
affected demonstrations of friendship accorded to our 
own entomologists who have attended the meetings of 
the Society show how warmly they welcome those of the 
foreign members who occasionally visit Brussels. The 
meetings are held in a room in the Royal Natural History 
Museum, in which is the library, and in connection with 
the entomological collection of tne Museum. The annual 
subscription is small, and entitles the members to receive 


all the publications, including elaborate separate reports 
of the proceedings at the monthly meetings. We nope 
soon to see Englishmen figuring far more numerously in 
the lists of members. R. McL. 


A GENERAL THEOREM IN KINEMATICS 

'T'HE following theorem with regard to the motion of a 
* rigid body will doubtless be interesting to mathe¬ 
matical physicists — 

In all cases of the motion, parallel to one plane, of a 
rigid body there is at every instant a point, /, of no 
acceleration, in the plane of motion ; the acceleration of 
every point, P, in the plane is in magnitude directly pro¬ 
portional to the distance, JP t and its direction makes 
with J P an angle which, though varying with the time, 
is at any instant the same for all points in the body. 

- If <u is the angular velocity of the body at any instant 
and w the angular acceleration, the angle between J P and 
the direction of acceleration of P is 


We have therefore in all cases of uniplanar motion of 
a solid body an instantaneous acceleration centre , which 
is analogous to the ordinary instantaneous [velocity] 
centre. 

Of course the ordinary equation 
Iw = L, 

which holds for motion round an axis fixed in space and 
in the body, and which expresses that the moment of the 
external forces about the axis is equal to the moment of 
the forces of inertia, holds also for the instantaneous 
acceleration centre. 

As a particular case, whenever a solid moves with 
constant angular velocity, the accelerations are all directed 
towards the same point at any instant, and it follows that 
the resultant sticss exerted over the surface of any little 
lump of the matter is a force directed to this point, if no 
continuous forces act 

This centre can be in any case geometrically constructed 
by a rule analogous to that for the ordinary instantaneous 
cenlie 

When l had lnt upon this theorem I mentioned it to 
Prof. Wolstenholme, who at once looked out for its 
extension to three dimensional motion The result is 
very simple. 

In all cases of the motion of a solid body there is at 
every instant a point, /, of no acceleration , and if at J 
there be drawn two axes, J A and J It, which are those 
respectively round which the resultant angular velocity, 
»>, and the resultant angular acceleration, d, take place, 
the acceleration of any point, P, is compounded of two— 
one along the perpendicular, /, from P on J A, and the 
other perpendicular to J B and to the perpendicular, 7, 
from P on J B , these two components being, respectively, 

•V an( ^ 

lt seems surprising that such a simple and general 
property of the motion of a rigid body should not have 
been well known long ago George M. Minchin 

Royal Indian Engineering College, 

Cooper's Hill, November 6 


NOTES 

The awards of medals for the present year made by the 
President and Council of the Royal Society are oj follows :—The 
Copl y Medal to IYof, James Joseph Sylvester, F.R.S, for his 
long- continued investigations and discoveries In mathematics; a 
Royal Medal to Prof. Joseph LUtcr, F.R.S., for hu contribu¬ 
tion! on various physiological and biological subject! published 
in the Philosophical Transaction! and Proceedings of the Royal 
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Society And elsewhere, and for hii labours, practical and theo¬ 
retical, on questions relating to the antiseptic by stein of treatment 
in surgery ; a Royal Medal to Capt. Andrew Noble, F R.S , for 
his researches (jointly with Mr Abel) into the action of ex¬ 
plosives his invention of the chronoscope, and other mathe¬ 
matical and physical inquiries, the Kumford Medal to Dr 
William Uuggim., F U S., for hta important researches in a-dro- 
nomicnl spectroscopy, and especially for his determination uf 
the radial component of the proper motions of stars, the Davy 
medal to Prof, Charles Fnedel of Fans for his rexcaichcs on 
the organic compounds of silicon, and oilier investigations 

We rcgict to have to record the death of M d’Almeida, 
secretary of the French bocicte de Physique, and editor of the 
Journal de Physique. M, d'Almeida published a “Iraite 
de Physique” in collaboration with M Routm. The Comptc\ 
ictiJus of the Academy of Sciences contain a number of hi*, 
memoirs. 

Mr. Spottiswoode, president of the Royal Society, was 
present at the sitting of the l'rcnih Academy of Science? on the 
15H1 111st. He w llncsscd expciiincnh mule at Merilens’u 01k- 
shop on the magneto-clcctnc engines which have been ordered 
by the Trinity House. The Inals were successful. 

Sir Edward Reed writes from Corunna to the Times of 
yesterday, pointing out, as we were able to do last week, that 
the reports as to the injury sustained by the Livadux have been 
greatly exaggerated, and were not more than a few Clyde ship¬ 
wrights could have repaired in a couple of days There was no 
difficulty in getting the two injured compartments put to rights, 
barring the laziness of the French shipwrights The Livadia 
returns to Ferrol for the winter, as her sauces arc not reijuucd 
by her Imperial owner 

Further details concerning the earthquake 111 Austria on the 
9th confirm the reports as to its ex'ent and seventy At Agram 
there Mere three shucks—the first, at 7 24 a in., was the most 
formidable and lasted ten seconds; the second, also severe, 
occurred at 7 30 , while the third, uhich was much the weakest, 
took place at 8 28 a m The first shock is described as circular 
It was followed by violent oscillations from north-north east to 
south-south-west After it the whole town was covered by a 
dense cloud of dust caused by the falling down of chimneys, 
walls, nnd houses in c\cry direction From Laibach, Marburg, 
Klagcnfurt, Kam/sa, Serajevo, Derwent, Brud, Pola, Trieste. 
Cilb, and the region of ihe liver Drave, intelligence has been 
received of more or les^ severe shocks about the time of the first 
great shock in Agram The earthquake was also felt in both 
Vienna and Pesth, but «o slightly that it attracted the notice of 
only a few person? The direction of the motion was every¬ 

where the same, from north-east to south south west. As far 
as can be judged from the information hitherto received, the 
movement extended from the 44th to the 48th degree north 
latitude, and from the 32d to the 37th degree of east longitude 
(Ferro). From almost every district on the right bank of the 
Danube there is news of a greater or le'-s disturbance with more 
or less damage done, while from the other side there is no such 
Intelligence from even a single place. It was also felt at 
Szcgedin and on the Theisa. Slight shocks were also felt on 
the night of the 9th and morning of the 10th, at Agram, and at 
noon on the nth, a shock caused i number of houses to fall; 
the last was preceded by blighter shocks at 5 jo and 11 a.m* 
The disturbance was continued on the evening of the nth, and 
on the morning, afternoon, and evening of the 12th. k In 
the neighbourhood of Agram two mud volcanoes are said 
to be formed and in full eruption, and several hot springs have 
risen. The earth has also been rent in many places in the open 
country, and considerable quantities of mad with hot water and 
ulphur have been thrown out. The Vienna correspondent of 


the Times writes under the date of November 14 11 The earth 

has been rent in many places in the open country, and consider¬ 
able quantities of mud and hot water with sulphur have been 
thrown out One of the largest of these rcnLs is near Lbe village 
of Resnik. A gram has often been visited by thebe earthquakes, 
especially within the last few yeais Indeed scarcely a year 
has passed without more or less violent shocks " On the night 
of Lite I5th-i6th there were at least five shocks at intervals 
between midnight and 4am. Geologists have gone from Vienna 
and Berlin to Agiam to study the phenomena more closely 

Mr J Munru ha? drawn our attention to Lhe fact that m 
Naiurf, vol xviu p 169, there appeared a abort letter signed 
11 J. F W *' and dated from Kew, June 3, 1878, suggesting the 
principle of Prof Bell's photophone The letter is as follows.— 
"Till now I have looked in vain for any account in Nature of 
experiments with the telephone or phonoscope, inserted in the 
circuit of a selenium (galvanic) clement (see Nature, vok x\u. 
p 312). One is inclined to think that by exposing the selenium 
to light, the lnlensit) of which is subject to rapid changes, sound 
may be produced m tlic 1 honoscopc Probably by making u i e 
of selenium, instead of the tube-transmitter with charcoal, &c , 
of Pi of Hughes, and by exposing it to light a? above, the same 
result may be obtained. I should be glad to know whether 
experiment? have been made in tins direction, for if the above 
should prove hue, there is no doubt that many applications 
w ould be the lesult.” 

Ouu entomological reader will be gUd to know that Mr 
McLachktii will still continue Ins valuable serxices to the 
Zoological Record ', reporting as usual on the groups of lhe 
Neuroptcra and Oi Lhoptern Mi Rye 'Will henceforth confine 
himself to editorial wuik, while the groups hitherto recorded by 
him will be undertaken by Mr Kirby, who will also do the 
Colcoptcra 

Large additions are now being made to Lhe Museum d’JIistoire 
Naturelle in the Jardin des Plantes at Paris. A new front is 
being elected and two new side", wlucb, combined with the 
former 11 Galcrie,” will form a hollow square This square will 
be copied with glass and used for the exhibition of skeletons of 
whales and other specimens of inordinate dimensions. The total 
cost of these buildings is estimated at live million francs 
(160,000 1 ). 

Under the auspices of the Russian Geographical Society M. 
Mertjkovsky has been investigating the prehistoric anthropology 
of the Crimea He has explored numerous caverns and made 
large collections of skulls, and the conclusion he comes to is that 
the age of stone 111 the Crimea may be divided into three 
peuods ■ 1 Diluvian period, with mammoth fauna and aims of 
large dimensions, rudely worked. 2, Alluvial period, with con¬ 
temporaneous fauna nnd the use of the arrow 3, A later 
period, remarkable for the use of stone arrows, with scarcely any 
aims of large dimensions, In the Ural M Malakhof has ob¬ 
tained important results, boLh geodetical and anthropological. 
He believes he has dkcovered on the Nefva, 75 versts from 
Ekatcnncborg, Lraces of a prehistoric city. 

A regular analysis of the air is carried on by M. Davy 
at Moutsouris. has been found that the number of 

bacteria was twice greater than usual during the last period of 
high mortality. 

The President of the French Republic liu established tele¬ 
phonic commnmcation between Lhe Elysee and Lhe Chamber of 
Deputies, os well as the Sen&tc. The first message of this in¬ 
strument was the intelligence that the Cabinet had been placed 
in a minority. 

An interesting exhibition took place on Sunday, the 14th, at 
the Pans Conservatoire dea Arts et Mdtiere, Rue St. Martin. 
The portefmilU of Vaucauson was opened for the first time to 
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public inspection. Oa this occasion the moat important docu¬ 
ments of this collection were affixed to the walls, with a number of 
other articles belonging to the archives, The most interesting is 
certainly the original letter written by Fulton to MolUrd ex¬ 
plaining to him the principles of steamboat construction. The 
letter Is very long and exhaustive, and is accompanied by a 
drawing. M. Mollard returned a very cold answer after having 
meditated for a full month, and he says that "Mr Fulton's 
communication wilt be lodged in the archives of the Conserva 
toiie,” The date of Fulton’s communication is the beginning of 
Pluvioie, An. n ,* Mollard’s answer is not exhibited, but lias 
been seen by our corres pond an t. 

The JablochkolT light has been introduced by M. Herve 
Mangon into the Conservatoire. It \iill be feil by a Gramme 
machine, which the establishment has purchased for its constant 
use The light will be placed in the amphitheatre, where M, 
Herve-Mangon delivers, twice a week, his own lectures 

TlIE lighting of the Victoria Station of the District Railway 
by means of the JablochkoiT electric light has been so successful 
that it has been also applied to the Charing Cross btalion, and 
wilt shortly be introduced at Karl’s Court 

M. MAil UN is engaged in polishing the object-glass of the 
large refracting telescope now building at the Fans Ob&er 
vatory. The diameter of this exceptional lens is 73 centimetre**, 
and its weight 200 kilograms. Ihe quality of the glass having 
proved defective it has already broken twice, and the operation 
1 t> now being made on the third casting 

On the occasion of the opening of the Ronalds Library at the 
Society of Telegraph Engineers, a considerable number of iare 
and curious books relating to electricity; magnetism, navigation 
&c , wns exhibited. A list of these has been printed and would 
be valuable to any one mteiested in the history of the depart¬ 
ments of science concerned. 

A good example of the thoroughness of German education is 
given in the publication by Brockhaus of Leipzig of an "English 
Scientific Reader," edited by Dr. F J. Wershnvcn, its purpose 
being to familiarise students with the style and terms used by 
the best English scientific writers. The fir^t part relates to 
physics, cheuusLiy, and chemical technology, and the extracts 
etc made with great judgment Among the authors from whom 
selections are made are Clerk-Maxwell, Flecmmg Jcnkin, 
Crookes, Roscoc, Lockyer, Rankine, Bloxam, George Wilson. 

We have received the first two volumes of a new "Biblio- 
ihbque Beige,” for the popularisation of the sciences and arts, 
published at Mons by Manceaux The two volumes received are 
"Traitd elementaire de Mctcorulogie,” by MM J C, Tlouzeau 
and A. Lancaster, two names w ell knuun in connection with 
this subject, and "Zoologie elementaire, 1 ' by Prof Felix Pla¬ 
teau, whcbC name must also be familiar to our reader:, in con¬ 
nection with original research in a special department of the 
subject. Both volumes are well printed and illustrated. Among 
the volumes to follow are " Paleontology and Cunehology,” 
by A. Brian; "Geology,” by F. Cornet, "Botany,” by F. 
Cn*pm; "Mineralogy,” and " Mineral Physiology,” by L L. 
de Koniuck ; "Mechanics,” by II. Hubert, " Astronomy,” by 
M. Nieslen, "The Beginnings of Animal Life,” by E. van 
Beneden, and "Physics,” by vand der Mensbrugghen 

Prof. Cornelius Doelter of Grata was to proceed on the 
15th inst. to Paris, thence to act out on a mission of scientific 
investigation to West Africa. 

According to official reports of the statistics of Bosnia and 
Herzegovina, these contain 1272 parishes, 43 towns, 31 markets, 
5042 villager, 189,662 houses, 200,747 dwellings. Of ihe 


1,158,440 inhabitants 607,789 are male, 550,681 female, 448,613 
Mahommeian confession, 496,761 .Greek-Oriental, 209,391 
Roman Catholic, 3426 Jewish, 249 other confessions. 

The Procureur-General oF Pans having complained, In hls 
official addicts on the occasion of the opening of the courts, that 
the legal experiments in cases of poison were executed without 
sufficient precautions being taken against the professional preju¬ 
dices of the operator, all the medical advisers of the criminal 
courts in Pans sent in their resignation, after having taken the 
advice of the Dean of the School of Medicine and other scientific 
authorities Their number it> nineteen. 

A fairly satisfactory Report is given by Surgeon-Major 
Bidie on the Government Central Museum at Madras. The 
number of visitors, especially female, continues to increase, and 
the special arrangements for native ladies attracted an average of 
116 on the afternoon of the first Saturday of each month. 

The Garden lias increased its sixe and reduced its price, 
introducing several improvements. 

Lord Gifford, one of the Scotch judges, in opening the session 
at the Edinburgh School of Art the other day, summed up very 
neatly the advantages which a full and accurate scientific know¬ 
ledge would bestow on those who ueie engaged in any practical 
uorkuhatcicr—(1) That scientific knowledge of their subject 
would make work, whatever it was. intelligent, not mechanical; 
(2) it would make their work skilful and easy , (3) it would 
enable them to pruducc more exact and perfect work ; (4) it 
would make their work advancing and progressive; and (5) it 
would make their lifcwork in itself delightful, and a source of 
pure and profound joy 

A \ £RY favourable Twelfth Report of the Working Men’s 
College is issued. Thin institution completed its twenty-fifth 
year last year, and during its existence has doubtless done much 
good. The science classes have aUracLcd an increasing number 
of students in recent years. 

Under the title of " The Free Libranes of Scotland ” some 
useful information is brought together in a pamphlet by " An 
Assistant Librarian.” The towns in Scotland in which there 
arc free libraries are Airdrie, Dundee, Forfar, Galashiels, Glasgow 
(Mitchell Library), Hawick, Paisley, Thurso. The University 
towns of Edinburgh, Aberdeen, and bt, Andrews are still with¬ 
out such useful institutions; the Acl has been adopted in Inver¬ 
ness and Dunfermline , Arbroath has twice rejected the proposal 
to adopt the Free Libraries Act. 

We are glad to notice that the Highbury Microscopical and 
Scientific Society is increasing in number-, and has Jiome good 
papers promised for the new year. It gave its foxiTth annual 
soirk at Harccourt Hall on Octuber 14, and the president, Mr. 
Frederick Filch, F.K M.S , gave lus address on the "History 
of the Microscope and Microscopic Research” on October 28. 
On Saturday, the 13th inst., a visit will be paid to the Museum 
of Practical Geology under the guidance of Prof. Rudler, F.G.S. 

IN the Transactions of the Royal Society of Victoria, April 
1880, recently received, the Rev R. H. Codrington contributes 
some valuable "Nutes on the Customs of MotA, Banks laLanda.” 
Since Mr, Tylor in his " Early History of Mankind ” bo graphi¬ 
cally sketched the remarkable custom of the “couvade" all 
information as to its further geographical distribution is ethno- 
logtcally valuable, and Mr Codrington here adds the Banks 
Islands to the area in which it la practised. There 11 also a 
tradition that among the inland mountains there Is or used to be. 
a race of wild men, which agrees with the stones that are torrent 
in most of the Asiatic Islands. The Mota practices here described 
are not to be confounded with those of the Motu of New 
Guinea. 
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A NEW destructive insect is recorded from America ; Cetonia 
inda, ft beetle which, according to the American Naturalist , was 
harmless feeding on the sap of freshly cut maple-trees, has 
within two or three years become very abundant and destructive 
in different parts of New England. Duunj the past summer it 
collected in great numbers on green corn, "eating the kernels 
and partly destroying a held in Middleboro, Mass,” 

Favduraule reports reach us ns to the thriving condition of 
the Botanical Gardens, Peradeniya, Ceylon, under the direction 
of Dr. Trimen, who recently succeeded Dr, Thu aitcs. In the 
experimental nurse lies, our contemporary the Colonies says, good 
work was being done. Every effort was being made to extend 
the cultivation of Cinchona, the export of which for the season, 
up to the date of latest advices, had been 1,135,236 lb. In the 
district of ICotmale report represented the india-rubber tree as 
flourishing, and the export of its valuable juice from the colony 
may, it is hoped, be eventually looked upon for supplementing 
the falling off in export of this valuable article from the forests 
where it is indigenous 

The Colonies and India diaws attention to the riches of the 
New Zealand forests in their indigenous timbers. Though the 
woods of New Zealand, like those of Australia, arc by no means 
unknown in tins country, owing to the assistance afTorded for 
making their acquaintance through the various International 
Exhibitions, they are nevertheless almost unknown m commerce 
in consequence of their cxticme hardness and the cost of freight 
in bringing such heavy material so long a distance Our contem¬ 
porary thmks that the Umbers “will become of much giealer 
value when it is more generally known when to cut and how to 
•-cison them,” We are told that experiment m this direction 
are being made in order to test Lhtir value for various purposes. 
Several of the best woods are emnnemted, and it is said of the 
‘‘Malai” {Podocaipm spicata) that Mr Buchanan "reports 
having found a lice of this species prostiate on a piece of land 
near Dunedin, which from vnnous circumstances was estimated 
to have been exposed foi at leaft three hundred years m a dense 
damp bush under conditions most favourable to decay. It was 
still however sound and fresh ” 


h, m 

First contact — I 41.14 - [9 9891] 1 + [9 6113] M 

Greatest phase = 2 36.32 - [9'7 942] L + [9 3838 J M 

Last contact = 3 28 63 - [g 46iB] i + (8 7599] M 

Where the latitude of the place is put — 50* l, and M is the 

longitude from Greenwich in minutes of time reckoned positive 
to the east, and negative to the west, Quantities in square 
brackets are logarithms 

Or the following may be substituted with sufficient accuracy, 
the factors of L and M being now numbers — 
h m 

First contact = I 41.14 - 0*98 L + o'4l M 

Greatest phase ... =2 36,32 - 0'62 L + o'24 m 

Last contact = 3 28.63 - o 29 L + O 06 M 

and the magnitude will be — o 368 + 0 'oi 3 L - o 002 M 
If we test these formulae upon Oxford, the latitude of which is 
51° 45' 36" longitude 5111. 2*6s W., ue have then l ^ + 1 76'*, 
and m — - 5 04m, then for first contact the expression 
becomes lh. 41 14m H I 76 X - o'gS - 5 04m. X o 41 = 
ih. 41 14m. - 1 72m - 2 07m = ih. 37 35m Greenwich mean 
time, or applying the longitude - 5 °4 tn — ^ 3 2 3 m - agreeing 
with the Nautical Almanac , and similarly for the olher phases 
The differences from direct calculations will be willun o 2in , if 
the place is not too distant 

Thl Duneciit Comet —Theie appears to be no doubt now 
that the comcL discovcied by Mr Lohse at Laid 1 nuLay's Ob- 
scivatory on Nuvemlier 7 is the same as that detected by Mi. 
f ewis Sviift at Rochester, N Y., on October II, which had uot 
been pieviouvly observed in Europe The elements, according 
to the calculations of Mr S. C Chandlei, jun., of Boston, U.S., 
and those of Dr. Copeland and Mr, Loh i e at Dunecht, have great 
loemlilance to the elements of the third comet of 1S69, disco¬ 
vered by M Tempel, and Lheie seems a probability that he may 
thus be found to have delected no fewer than four comets of 
comparatively short period If the revolution of this comet 
should prove to be performed in a little less than eleven years 
it will be found that it must approach very near to the orbit of 
Mars ‘•horily before the descending node, and, winch is of more 
impolLance, within O 4 of the caith's mean distance, from the 
orbit of Jupitci 111 about heliocentric longitude 257“. Mr 
Chandler sends us elements calculated from appiox'niale posi¬ 
tions on October 21, 25, 28, and in his letter dated November 2 
points out their great similarity to those of the Comet 1869 IIT,, 
and in a circular received from Lord Lindsay we find an orbit 
computed from Dunecht observations on November 7, 9, and 10, 
w e have thus for comparison . 


MammEe Avfles {Matnmca arnencana) arc, wc understand, 
being exported in quantities from the West Indies to New York 
The result of Llie expeument is being watched wilh some 
interest. 

In the last number or Llie K\vuc d l Anthropologic has appeared 
not only an excellent photograph of the late Dr. Taul Broca, but 
also a biographical sketch and a complete list of his various 
contributions to science, llis contributions to medical beitnee 
commence in 1847, and his first anthiopological memoir bears 
date 1850, from these dates to the time of his death this 
"Bibliographic" is a record of both until nig industry and 
scienli/ic production, which will be remembered as long as 
.anthropology re mains a science. 
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Mr Chandler's T is for mendian of Washington, the oilier 
two fur that of Greenwich An epheinens which he adds 
proves the identity of Swift’s comet with that found by Mr. 
Lohse, 

It may be lemarked that, taken as a whole, there is a distant 
icsemblancc to the elements of the comet of Biela. 


OUR ASTRONOMICAL COLUMN 
The Solar Eclipse of Decemdeb. 31. —Although the 
eclipse of the sun on the last day of the present year will nut 111 
any part of these islands amount to six-tenths of the sun’s 
diameter, it is neveitheless as large a one as will be visible until 
Mav 2 $, Igco, and only that on the morning of June 17, 1890, 
will compare with it m magnitude in the interval The Nautical 
Almanac furnishes the results of direct calculations for Green- 
wich, Edinburgh, Dublin, Cambridge, Oxford, and Liverpool. 
If to the results for the former three observatories we apply the 
very convenient Littrow-Woolhou^e method of distributing the 
predictions, we shall have the following formula for finding 
Greenwich mean times of first contact, greatest phase and last 
contact, and the magnitude of the eclipse at any place Within or 
near to the area comprised :— - „ 


INTRODUCTORY LECTURE TO TIIE COURSE 
OF METALLURGY AT THE RO YAL SCHOOL 
OF MINES 1 

r rilfi distinguished metallurgist who has held this lecturership 
since the foundation of the Royal School of Mines, con¬ 
cluded the introductory lecture he delivered more than a quarter 
of a century ago 8 by pointing out to the student!, who were then 
beginning their cour-e that " in proportion to the success with 
which the metallurgy art is practised 111 this country will the 
interests of the whole population, directly or indirectly, in no 
inconsiderable degree be promoted " This n a fact that none of 
his students are likely to forget. 

Looking hack on the actual advance of this country during tnc 
1 Dy Prof W Chsndler Roberts. FRS, Chemist of ihe Midi Con¬ 
densed hy the Author . 

B Records of ihe School of Mines, sol I pt i (185a) p lay. 
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put thirty years, and remembering that the success w ith which 
any manufacturing art 11 practised must bear a direct relation to 
the way in which it is taught, wc cannot but feel how greatly 
this development of metallurgical knowledge must have heen 
influenced by Dr. Percy's labour*., During this period the con¬ 
dition! under which metallurgy u> practised have changed con¬ 
siderably, for the held of knowledge has so widely extended, 
the scale on which operations arc conducted is now so great, and 
the mechanical appliances they involve are so varied and com¬ 
plicated, that while (he interest of our subject is deepened its 
difficulty is gravely increased. 

In turning to the history of uictallurgy, more especially in its 
relaLiun to chemical science, it is easy to be led away by the 
charm of the antiquaiun riches nf 0111 subject into devoting loo 
much time to this kind of literary research, I may remind you 
however that much of what is baLh interesting and full of 
suggestion, even at the present day, is to be found buned m 
Lhe tieatises by (he old wriLtrs whose work wc inherit and 
continue. 

Primitive metallurgical processes arc referred to in some of 
lhe oldest known mstoiical lccords, naturally therefore the 
development of metallurgy as a science mu i L have been long 
preceded by its practice .is an art, An art for which a place has 
even been claimed among the religious systems of antiquity 1 
The earlier literature of the subject consists mainly of descriptions 
of processes , but it is well known that chemistry was to a gre.it 
extent built up 011 a metallurgy basis, and Black 1 * singularly 
advanced definition of chemistry as the "effects produced by 
heat and mixture” <J might well be applied to metallurgy Put 
of all the phenomena of our subject, probably none have more 
contributed to advance the science of chemistry than those bear¬ 
ing upon Lhe relations between oxygen and lead , indeed Llie 
interest attaching to the mutual behaviour of these two elements 
is so great that 1 propose devoting a few minutes to 1 s consider¬ 
ation, more especially as 1 am anxious to indicate the influence 
of an ancient process on the scientific views of the present day 

When lead is melted with free access of air, a readily fusible 
rah&tancc forms on its surface. This substance may be allowed 
to flow away, or if the metal is contained m a suitable porous 
receptacle, the fusible oxide sinks into this containing vessel , in 
cither case the oxidation of the lead affords a means of separat¬ 
ing it from precious or moxidisable metals if any were originally 
present in the lead. The above fact has been known from remote 
antiquity, and the early Jewish writers allude to it as old and 
well known, 1 hey clearly show, for initance, that lead can be 
removed from silver by being " consumed of the fire," while the 
silver is not affected That the Greeks knew and practised the 
method is abundantly proved, if only by certain (specimens of 
gold and silver now in the adjoining museum, which were recently 
discovered by Dr, Schhemann lhe Arabians investigated the 
subject, for pushing to Gcbcr, 3 the greatest of the early chemists 
(he died in 777), we fihd a remarkable account of cupellauon , 
he also describes the conversion or lead into a fine powder by 
calcination with much clearness, and he noticed the fact that 
after calcination the moss has "acquired n new weight in the 
operation," I think his subsequent observations on the reduc¬ 
tion of altered metals from their " calxeii" show that he knew 
the weight to be increased; in any case it is interesting to re 
member that his work was 111 a sense quantitative He more* 
over was cognisant of the fact that two different substances may 
be produced by heating lead in air, aiul he nssuined that " in the 
tire of calcination a fugitive and inflammable substance is 
abolished," The alchemists refer continually to the subject, and 
"deliver themselves,” as Koger Bacon said, in hli "Speculum 
Alchimx,” 11 in the enigmas and riddles with which they clouded 
and left shadowed to us the most noble science " I11 Lhe middle 

of the sixteenth century lhe truly accomplished metallurgist 
Uiringucclo, 1 contemporary of Paracelsus and Agricola, seems to 
have been specially attracted by the phenomenon In question, 
and he remarks . " If we had not lead we should work in vain 
for the precious metals, for without its aid we could not extract 
gold or silver from the stones containing them. . , The 
alchemists alio," he said, "make use of it in their operations, 
calcining 1^ by itself or with other Lubstances , but," he goes on 
to observe, "the calcination, conducted in a reverberatory fur- 

1 Aouignol, "Lea Ifdtaux dam I’Aniiquiid" (1B63). 

a 11 Lectures by Joseph Black, M D vol 1 p B (Edio,, 1803) 

a 11 The Worlu of Gcbcr, 1 ’ translated by K Russel) (16B6), pp 74, 7(1, 
ado, 914 

1 4 “Pirolcchnia '* (Vineefa. ijic), Lraoilalcd in'o French by T, Vincent 
Rouen, 1037)1 p 41. 


mice, is accompanied by a marvellous effect, the result of which 
should not be pasted by in silence ; for lead thus treated increases 
IO per cent, in weight, and, considering that most llungs aia 
consumed in the fire, it is remarkable that the weight of lead is 
increased, and not diminished.’ 1 Although he subsequently give** 
evidence of much accurate knowledge of practical metallurgy, his 
views as lo this particular phenomenon were hardly in advance of 
Geber’s, but we may claim Bmnguccio as an early metallurgist, 
who knew the facts, and recognised Lh.it they were theoretically 
important. It was not until nearly a century later (1630) that a 
French chemist, Jean Key, 1 stated that the increase in weight 
came fiom the air. The problem attracted much attention in 
England, and it is not a little interesting that among the very 
first experiments rccordul by our own Royal Society is a metal¬ 
lurgical bcues rtlatmg to the weight or lead increased in the fire on 
the "cnpeU" at the assay office in the Tower, the account being 
brought m by lord Lrouncker m February, i66l. a [Subsc 
quenLly, in 1GC9, John Mayo showed that the increase in weight 
of calcined metals was due to a "spirilua 11 from the air. J Boyle 
heated lend 111 a small retort, 4 and attributed the increase in 
weight, as 1 emery also did, n to his having "arrested mid 
weighed igneous corpuscles 1,8 

I need hardly point out how important Lius calcination of lend 
was consigned by ihnsc who defended (lie Phlogistic theory in 
regard to chemicnl chaivr*, a theory which, for more than a 
century, exerted so profound an influence oil scientific thought. 
[As this theory originated wuh a metallurgist, Becker, it was 
considered at some length, and it was made evident that Lhe 
main aim of chemical m\ estimation down to the end of Ian 
century was the explanation of calcination, combustion, nr 
oxidation, and that lead was especially useful in solving the 
problem ] 

1 mighL perhaps add that the absorption of oxygen by molten 
litharge has furni-hcd M, bte. Claire-Pevillc, 7 a physicist and 
metallurgist, with an imp -rUnt strp in the argument as to disso 
ciation, and Llius connects Lite bistoiy nf the metal with (he 
great advance on (he borderland oT chcmmlry and physics in 
modern times, to winch I shall constantly refer. 

The above remarks will, I trust, be sufficient to show Lbat 
conclusions of the utmost importance in the history of chemical 
Lheory were ba<*ed on a very ancient metallurgical process, but I 
have also ‘elected lead as on illustration, because, in the gradual 
development of the knowledge derived in the fir>t mstanec from 
its metallurgy, there is much that is typical of the mutual relation 
of theory and practice that still prevails 

When Dr. Percy began Ins teaching, he considered at some 
length the kind of assistance that other sciences might be 
expecLcd to render our subject, considcied as a manufacturing 
art, and this at lhe time was necessary for two reasons . 8 firsi, 
because he was "able to adduce from his own observation 
several striking ca^es in illustration of the advantage of the 
application of science to practical metallurgy; and, second, 
because the practice of metallmgy, l o far as relate* to magnitude 
of operation, having been developed to an unparalleled extent 
in this country in the absence of specific public instruction on 
the subject, 1L was necessary to justify the providing of such 
lnslruction.” 

The absence of accurate knowledge cn the part of tho c 
engaged in metallurgy was lamented a* long ago as 1700, in 
an "Inaugural Dissertation of Pyrotcchnical Metallurgy," de¬ 
livered, on March 25 of that jear, in the University of Magde¬ 
burg , no less a person than the great supporter of the theory of 
Phlogiston, George EmesL Stahl, presided, and the lecturer was 

■ “ Enays de Jean Ray " (rcjnnntcd in Pine, 1777), p. 64. 

3 MS Register Book of the Royal Society 

2 " 1 racUlui quinque Medico Physici," p ct stq (Oconn, 1674) 

4 Collected works, vol m (1744)1 P 347 . 

5 “ Coun de Cliymie' (1675) end Engluh edit on (i6fln), p 107 

6 I am Indebted to my mend 1 ‘ror Ferguson, M A , of the Univeruly of 
Glasgow, whose eminence as a hudunan of chemistry is well known, for 
several interesting addmoiul Tacts in connection wuh ih« calcination of 
meula After referring 10 Lck (14Sol Glauber (1651), nnd oibera, he wniei ^ 
" On* of the molt cunuui passages I know 11 in the 1 H ippacTalci Che ml cue 
of Otto Tachen, or Tachemus, a German who hved at Venice and published 
hn book there in itffi He describee how lead, when burnt lo minium, 
increases in weight. 1 hie increase he ascribes to a substance of acid cha¬ 
racter in the wood used for burning, and then, by a very curious course of 
argument, based on lhe saponifying powers or liuuirge, makes out that leu 
Is of the nature of or contains an alkali, which combines wuh the occult 
acid of the fat.* J his is a curious nmlauaiion of n very modern class idea¬ 
tion which brings lead into relationship wllh lhe alkalies end al k aline earth*, 
as well as of Chevrenl’i investigation*" 

7 “ Leconaitir la Dissociation,” 1B64 

B Rccprds of the School of Mines, vol 1 pt 1 (185a), p ral. 
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EriUchms, who said: 1 —"If in any part of the working of 
metals there is commonly more otnng to experience than reason, 
truly It is in fusion or melting , . . nevertheless if the reason be 
atked why the business succeeded well in this way but m 
another doth not succeed at all, you have no solid answer, but 
only that most general one, which is most commonly fahe, vi? 
that one fire is stronger and another weaker, and so insufficient " 
It is just a century since Bishop Watson, Professor of Chemistry 
and Regius Professor of Divinity in the University of Cambridge, 
pointed out 1 that "the improvement of metallurgy and other 
mechanic arts dependent on chemistry might best be made by 
public establishment of an Academy, the labours of which 
should be destined to that particular purpose ,” and the School 
of Mines, thus foreshadowed, was established in IS5 f > Us 
principal object being to "discipline the students thoroughly in 
the principles of those sciences upon winch the operations of the 
miner and metallurgist depend 11 

Our honoured founder, Sir Henry dc la Bcche, in his Address 
at the opening of the School of Mines,* said ■—"We still too 
frequently hear of practical knowledge, as if in a certain sense 
opposed to a scientific method of accounting for it, and as if 
experience, without that advantage, was more trustworthy lhan 
the like experience with it." Such remarks might, with truLli, 
be made at the present day; but it should nevertheless he re¬ 
membered that many metallurgical works are successfully con¬ 
ducted in this country by so-called practical men. I do not 
mean the kind of man so forcibly described by Mr Bramwell 4 
as one "who c e wbdom consists in standing by, seeing, but not 
investigating the new discoveries which are taking place around 
lum . tne aim and object of such a man being to ensure that 
he should never make a mistake by embarking his capital or his 
lime m that which has not been proved by men of large hearts 
and laige intelligence ," nor do I mean the man who accepts no 
rule but the " rule of thumb” , but I do mean practical men pos¬ 
sessing technical knowledge of a high order, whose careful 
observation enables them to use the results of past experience in 
deabng with circumstances and conditions analogous to those 
they have met with before, and with which long practice has 
made them familiar It would be difficult to overrate the value 
and importance of such knowledge as theirs, and, when we 
remember the scale on which smelting and other operations are 
carried oil, it will be obvious that this kind of knowledge can 
only be gained in the works, and not 111 the laboratory or lccture- 
1001x1, for, however careful the metallurgical teaching here may 
be, it can only be ] radical in a limited sense At the same 
time it must be borne 111 mind that a man trained to bdientific 
methods starts with the enormous advantage of being able to 
deal with circumstances and conditions that arc new to lum, and 
with which therefore he cannot be said to be " familiar,” The 
technical skill that time and oppoi tumty can alone give him will 
then rest on a i ohd basis. I repeat, however, that I am anxious 
at the outset to guard against undervaluing the teaching of 
experience unaided by reasoning that we should recognise as 
scientific; for it is only necessary to witness such operations as 
the roosting of a large mass or ore on the bed of a furnace, or 
the forging of many tans of iron under a steam hammer, to 
appreciate the value of the subtle skill of sight and touch on 
which success depends 

I have thus ventured to trace the relation between scientific 
and technical men, as hitherto there have been misunderstandings 
on both side*, or, as Dr. Williamson so w T ell observes 3 —"Men 
of detail do not sufficiently appreciate the value and usefulness of 
ideas, or of,general principle-.- and men of science, who learn 
to understand and control things more and more by the aid of 
the laws of nature, are apt to expect that all improvements will 
result from the development and extension of their scientific 
methods of research, and not to do justice to the empirical 
considerations of practical expediency, which are so essential to 
the rcalixation of industrial success in the imperfect state of our 
scientific knowledge. Jr 

While it is no longer ncces aiy to justify the scientific teaching 
of metallurgy, os Dr. Percy did, it is as important u ever that 
the true relation of Theory and Practice should be dearly under¬ 
stood. It rarely happens that a process can be transferred from 
the laboratory to luc works without important modifications ; 

* " Pyralechmcal Metallurgy,” by J C. Fnuchmi of Schwartiburg 
(translated in 1704), p. 203 

“ “ Chemical busy*," and edimn (1782), vol 1 p. 47 

3 Rtcordt of the School of Mine', vnl 1 pt 1 fiBja), p 30 

4 Brumh Auocruion Hcpnrt, linrhion (187a) p 938 

* ''A PJoa for Pure Scence ’ (Iniujural Lecture, University College, 
London, 1B70) 


and we must remember that metallurgy ib a manufacturing art, 
and that, when the truLh of a thenry has been demonstrated, a 
dividend has to be earned , this would indeed often be difficult 
without the aid of the technical man. Practical men have, how- 
evei, ceased to undervalue science , and the most practical body 
of men in the world, in the best sense of the term, the iron 
master-, of this country, on whom its prosperity so largely 
depends, formed themselves ten years ago into an Iron and Steel 
Institute, many of the members of which posses high scientific 
attainments and are distinguished for scientific research 

Let us turn, then, to the advice given us by those who arc 
accustomed to deal with metals on a large scale Mr. I Lowthian 
Bell slated in his address as president of the Institute in 1S73 1 
—" If we would avoid the failure of what may be designated 
unscientific practice, or the failure of impracticable science, we 
must seek to combine commercial intelligence with a knowledge 
of tho.se natural laws which form the only trustworthy ground¬ 
work of the complicated processes in which we arc engaged," 

Dr Siemens ^ =aid ln 1 87 7 ,—"It is not many years since 
practical knowledge was regarded as tac one thing requisite in 
an iron smelter, whilst theoretical knowledge of the chemical and 
mechanical principles involved in the operations was viewed with 
considerable suspicion, 11 and be add 1 -, with reference to the 
teaching of the School of Mines and of n general Technical 
University —"Rut it must nut be supposed that I would advo¬ 
cate any attempt at comprising in its curriculum a practical 
working of the piocesves which the student W'nuld have to direct 
m after-life. . . I et technical schools confine themselves to 

teaching those natural sciences which bear upon practice, but let 
practice iLsc’f be taught m the workshop and in the metallurgical 
establishment ” 

The president for 1879, Mr E. Williams, a most eminently 
practical man, and one of ilie founders of the prosperity of the 
great Cleveland iron dislncL, urged J "educated intellectual 
young men. who now hang listlessly about the professions . . 
to break through the absurd old prejudice against seemingly 
rough work, 11 in order that they may act as scientifically trained 
manager* 

I have thus appealed to authorities liecau.se my own practical 
work has been mainly confined to a limited branch of metallurgy. 
I say limited, for although, on looking into the matter, I And, 
to my surprise, that I hixe during the last ten years been 
responsible for the fineness of 330 tons of gold anti 740 tons of 
silver, this, though of a total value of forty-seven millions sterling, 
1a a comparatively small bulk of metal, and the operations 
through which it passes are seldom complicated j but I am none 
the less convinced that m metallurgical works generally, as in a 
mint, the work can only be efficiently conducted by taking ad¬ 
vantage to the utmost extent uf the aid that science hai to offer, 
a mint only differing from other works by the extraordinary care 
and vigilance which must be exercised to injure accuracy and 
avoid loss in dealing with the precious metals. Even this differ¬ 
ence is Ie-s marked than formerly, and as attention to minute 
details is becoming more and marft essential to the profitable 
conduct of w'orks, my experience in this respect will be useful 
to you 

As regards the actual I riming in the school, I believe that our 
utmost efforts should be devoted to giving the students a thorough 
acquaintance with scientific melhods and metallurgical principles, 
furnishing them at the same Lime with as many well-ascertained 
facts as possible. Here I may perhaps be permitted to quote a 
few woids from Prof Huxley's 4 recent address at Birmingham, 
as they bear so directly on our subject, he said, "What 
people call applied science is nothing but the application of pure 
science to particular classes of pioblems It consists of deduc¬ 
tions from those general principles, established by reasoning and 
observation, which constitute pure science No o e can safely 
make these deductions until he has a firm grasp of the principles; 
and he can obtain-ihat grasp only by personal experience of the 
processes of observation and of reasoning on which they are 
founded ” 

In one important branch of metallurgy—assaying—the teach¬ 
ing in the School is thoroughly practical, and the operations 
you may in future be called upon to conduct will not differ from 
those taught in flu* laboratory. 1 he teaching will, I am glad 
to say, be now specially entrusted to my friend NJr, Smith, 
the value of whose Instruction in my own cose I gratefully 
acknowledge, 

1 Journal of ihe Iron and Steel Institute (1873). No, r, p xa 

■ Ibid, (1B77). No 1, p. 7 3 Ibid. (1879), No, i, p. 24. 

4 Nature, vol XVlj r, 548. 
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It can hardly be questioned that until the School of Mines 
wai established the metallurgical success and reputation of this 
country rented to a remarkable extent on the exceptional skill of 
its technical men. 1 think therefore we may fairly be asked to 
consider whether the metallurgical teaching of the School has 
been justified, and how far advance has been dae to trained 
scientific thought. 

Of all the metallurgical operations conducted in Lius country, 
thoie connected with iron are, of conrsc, the most important. 
The production of pig iron alone in the United Kingdom has 
increased from two million seven hundred thousand tons in 1852 
to ux million two hundred thousand tons laid year, a maximum 
slightly m excess of this figure having been reached in the year 
1873. Now the Bessemer process, the first patent in connection 
with which was taken out in 1855, has reduced the cost of steel 
from 50/ to 6/ per ton, and has changed the whole aspect of the 
iron and steel manufacture ; indeed, the success with which this 
process alone is conducted may almost be regarded as an index 
of our national prosperity Notwithstanding the almost universal 
depression of trade during the last few years, the outturn of steel 
has been steadily increasing f and it is estimated that in 1879 this 
country produced nearly a million ton9 in the Bessemer con¬ 
verter, double the entire produce of the remainder of the world 
in the year 1870 by the same process. 1 The outturn of Bessemer 
steel in America has, however, advanced with still more rapid 
strides; for last yeaT she actually produced, with Far fewer 
converters, ninety-four thousand tons more than this country 
It will be evident, therefore, that every improvement effected in 
this process is of truly national importance, and I would briefly 
refer to the greatest Lhnt has been introduced in recent years. 

In 1855 the fact vias established that pig-iron from the blast¬ 
furnace contains the greater part of the phosphorus originally 
present in the ore. Dr Tercy pointed out that phosphorus is 
not eliminated in a sensible degree in the Bessemer process, as it 
is in the old process of puddling, and he stated that if the 
Bessemer process 14 to be “generally applicable in this country, it 
must be supplemented by the discovery of a process of producing 
pig-iron sensibly free from sulphur and phosphorus, with the fuel 
and ores which are now so extensively employed 111 our blast¬ 
furnaces. Jl * The problem, so far as it relates to the elimination 
of phosphorus, has received the attention of many of the fiisl 
metallurgists m this and other countries , 8 but the practical 
application of basic linings in the Bessemer converter is the out¬ 
come of Dr. Percy's teaching; for Mr. S. G. Thomas was a 
student of the School of Mines, and his partner, Mr Gilchrist, 
is an Associate. Mr. Snelus is also an Associate, and Mr, Riley 
long worked In the metallurgical laboratory. The process not 
only gives hope that it will be possible to utilise the large quan¬ 
tities of ore in the well-known Cleveland district, but is abo 
widely practised with success on the Continent . 4 It is probable 
therefore that the large deposits of ore in the basin of Ihe Saar, 
and those of Lorraine mid Luxembourg, which in extent are 
equal to the Cleveland district, while containing a much greater 
amount of phosphorus, will now be avndable. During a recent 
visit to the tloerde Works in Westphalia, where I witnessed the 
operation, Herr Massenez, the director, told me that 10,000 tons 
or 11 Thomas-Gilchrist" metal have alicady been produced there 
since the adoption ot the process a few months ago. . 

I had intended to indicate the metallurgical work done by the 
more prominent men who have been associated with the school, 
but I found that it would not be possible, in the brief time at my 
disposal, to dojustice to such os Uaucrman, Dick, Gibb, Hack¬ 
ney, Matthey, Pearce, Riley, Willis, and others, whose labours 
have placed them 10 high ill the ranks of English metallurgists, 
You will, however, as the Course proceeds, have opportunity of 
becoming familiar with their names. 

In referring to the past teaching of the school I must remind 
you of the Importance of rigorous and minute inorganic analysis ; 
and it is the more necessary that I Bhould do so from the fact 
that the peculiar charm of organic research appears, as has 
been pointed out by Prof. Abel, B to lead the younger chemists 
to " under-estimate the value and importance, in reference to the 
advancement of science, of the labours of the plodding mve&ti- 

1 Tim**, December 31, iS 79 

“ “ Metallurgy—Iren and S«el " p Sip, 

3 M GrniMj. Amnnlt* dej Mime* (1869) c xvi. p 199. 

4 M Grunat, Annul** de* Mine*, part 1 (1879), p 146; H von Tunner, 
Ztitichnft (Ur berf- und AtitUnm&nHiscAer* Vzrtwx /Hr Sle/ermarA a 
Kdmttn, an Jahrf , Mai-Juni 1B801 HerrJ Mfusenfli, Ehgintmng^ voL 

“AKfcfc&u. Report, Plymouth (1877), p. 44. 


gator of analysis," I am satisfied, however, that, if we bear the 
traditions of the chemical and metallurgical laboratories of the 
School of Mines in view, we are not likely to under rate the im¬ 
portance of analytical work; and much conclusive evidence as to 
the value of the teaching of the pant thiity years is afforded by 
the labours of the accomplished analysts who have from tnue to 
time worked under Dr. Percy* 1 ! direction. 

The direct influence of the School on Lhe success with wh'ch 
metallurgy has been practised in this country has been most 
marked, and would alone afford an answer to the question 
whether the pos^sion of high scientific attainments is generally 
advantageous to the successful conduct of metallurgical works. 
It must not be forgotten that our subject is constantly receiving 
valuable aid from branches of science other than chemistry , and 
this can hardly be better shown than by the growing importance 
of physical research in connection with metallurgical problems. 

I would incidentally remind you that it is the more important 
for us to consider this, because special attention was directed to 
the question in the evidence given before the Royal Commission 
on Scientific Instruction, 1 whose recommendation 11 will, it is to 
be hoped, extend the influence of the School of Mines. * 

In connection with this branch of our subject a most promi¬ 
nent position must be given to the production of high tempera¬ 
tures, as it wilt be obvious that we have principally to consider 
the reactions of the elements when under the influence of heat. 
In the first hair of the present century temperatures higher than 
the melting point of zinc were not known wiih any degree of 
certainty; but in 1856 s M Ifenn Ste Claire-Devdle pointed 
out that chemistry at high temperatures, that is to say, up to the 
blue-w hite heat at which platinum volatilises and silica fuses, 
remained Lo be studied. Since then, in conjunction with M. 
Troost, he has given us certain fixed points, such for instance 
as the boiling points of cadmium and /inc, and Deville's re¬ 
searches on dissociation have entirely modified the views gene¬ 
rally entertained in regard to Lhe theory of combustion. Indeed 
we owe so much to this illustrious teacher, that the best homage 
we can offer him will be to work in the directions he has indi¬ 
cated M Suls has proved that it is perfectly easy to distd even 
large quantities of silver from one lime crucible to another, 8 a 
fact which has been taken advantage of by Mr. Lackyer and 
myself in ^ome experiments on the absorption-spectm of the 
vapours of certmn metals at high temperatures. 4 

As regaids scientific advance of a more essentially practical 
character, the gradual discovery of the fact that m certain cases 
fuel can he bc<d employed lT it be previously converted into gas, 
ar.d the recognition of the advantages lo be derived from a 
preliminary heating of the gases and the air, has led to the wide 
adoption of the regenerative system, by which the waste heat of 
Lhe furnace is utilised for healing the incoming air or combustible 
mixture oT air and gas necessary lo effect the required operation. 
Dr Siemens has thus shown us how to economise fuel to a vast 
extent, it being now possible to produce a ton oF steel by the use 
of 12 cwt. of small coal instead of three tons of coke required to 
melt it in the old form of furnace. By the command of high 
temperature*, moreover, he has developed new processes in the 
metallurgy of iron, uhmh aic resulting in the replacement of the 
old “cinder-mixed 11 wrought non by "cinder-free" ingot iron 
and steel.' The degree of heat attainable by the regenerative 
furnace i 1 *, however, limited to the tcmperiLurc of dissociation 
of carbonic aetd and aqueous vapour, w thaL the temperature 
never can exceed about 2600" C.; but during the present year® Dr. 
Siemens has employed [he far greater heat of the electric arc for 
the fusion of steel and platinum. 7 Bearing in mind the interest 
excited by recent experiments on the effect of intense heat on 
bodies now considered to be elementary, we mav expect physi¬ 
cists to look to us for aid in developing the methods of employing 
hiyh temperature 1 !. 

The essential difference in the properties of certain alloys 
produced by a small difference of composition brings me to one 
very distinctive feature of metallurgy, the enormous influence 

1 Report, vol. ii Minutes of Evidence p. 86 (1B74) 

fl Ann CAim ct Phys [j] F t mKj p iBa , Commie* rendu*, t xc. (iBSa), 
P 773 

3 11 Sur ks Lois des Proportions chuniquej”(i 06 j), p 37 

4 Pro* Roy. Soc vul. xmli (1875), p 3 44- 

5 Akcrman, youmnl of the Iron and Steel Institute, No, a (1B7B), p 3Go 

6 Enginetnng* vol xxik (1880), p 47B 

7 Figures convey but hide impression as to such high temperatures , but it 
| may he mentioned that Dewar hu given 7000’ C as approximately the 

temperature of ihe electric arc ('iirt Auoc Rep 1873, P l 4&6), and, according 
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exerted on a large mass of metal Uy a trace of another metal or 
metalloid—that 11, by a quantity 90 small that it appear* to be 
out of all proportion to the mass in which it 19 distributed. 

I think it may safely be asserted that in no other branch of 
applied science has the operator to deal wiLh quantities that are 
at once «.o vast and <10 mlnnte; and Lhe course will not have 
proceeded far before you will recognise this fact. e 

It may be that the trace to be extracted is alone of value—os, 
for instance, the few grains of gold that can be profitably 
cxtracLed from each ton of a material, which, though containing 
only one part of gold in five millions by vulume, is thereby 
entitled to be regarded as an auriferous deposit that can be profit 
ably worked ; or it may be the minute percentage of a metalloid 
which must be extracted in order that the physical properties of 
a large mn^s of metal may not be entirely altered. 

[Numerous instances of the influence of small traces of metals 
and metalloid*, including the following, were then given —] 

In 1866 Graham showed, 1 by experiments with whiJi 1 had 
the privilege of being connected, that the presence nf occluded 
gasc* 111 metals often exerts a marked influence on their moleculai 
structure. In the case of iron he urged that metallurgists should 
study the effects of occluded gasc-., more especially carbonic 
oxide, the weight of which, according to his experiments, could 
not exceed the ^ per cent, of the weight of lion m which it was 
present The significance of such facts is now under considera¬ 
tion by a Committee of the Institution of Mechanical Engineers, 8 
and the question of the presence of gas in steel, eithei occluded 
or retained in the form of bubbles, is further being investigated 
by CliernoflT, 1 Muller, 4 and others. 

M, Nyst, of llie Brussels Mint, has lately found that Lhe 
presence of per cent of silicon in standard gold will ■-o affect 
its molecular giouping as to render it possible for a thin strip 
to bend by its own weight, as zinc would, in the flame of a 
candle. 

The growing importance of physical research in connection 
with metallurgy is shown by the fact that physical methods are 
now constantly appealed to by those interested in metallurgy, 
more especially in the case of iron and btcel. We are told, for 
instance, that the hardness of steel may be correctly inferred 
fiom a numerical determination of Us coercive force , c it is 
sought to establish the actual nature of the change in the mode 
of existence of llic carbon in steel that accompanies hardening by 
determining its thermo-elccluc properlies, 0 autl Lhe hope is held 
out 7 to us tbat the time will soon come when boiler-makers will 
electrically test their plates, possibly by the aid of the induction- 
balance, just as they now test them fur ducLiliLy and tenacity I 
can only add the expression of a belief that this powerful weapon 
of molecular research which Prof Hughes has given us will yield 
good results in the bands of some of you 

The results of mechanical tests are ako of the highest impor¬ 
tance. Not long since the appearance of the fiaUure of a 
''ample of metal was considered to aflurd trustworthy and suffi¬ 
cient evidence as to its nature and properties , but such rough 
methods have given place, in the hands of Kirkildy and others, 
to the rigorous physical and mechanical investigation to which 
metals must now be submitted as a matter of ordinary routine. 
The results, tabulated or plotted into curves, winch mark the 
influence of each constituent or impurity, furua permanent 
recoids of the greatest value 8 

It has only been possible for me to indicate the more impoi- 
tant conditions affecting the successful piaclice of metallurgy 
1 have traced the relation between technical and scientific 
worker*., but there is yet another condition of somewhat recent 
giowth. 'lhe enormous scale on which operations arc now con¬ 
ducted renders it more necessary than formerly for those engaged 
in metallurgical enterprise to seek the aid of capitallbts. lhe 
result is that a large share in the control of many important 
works falls to the non-scientific members of the Board of Direc 
tors, men of high commercial ability, but whose knowledge of the 
importance of scientific work is necessarily limited. It is true Lhat 


Phil 7 runs 1866, p 418 
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~ First Report of ihe 
Annealing nf Steel, 1879 

On the Structure of Cast Steel Ingots 


ommittee on the Hardening, Tempering, and 

- Zast Steel Ingots ,p TnuulaLed for the Institution 

or Mechanical Engineers by W Anderson, C E (1879) 

* Htrtchtq dir dent sc hen chemuchen Gesellsckq/t, 1879. No, nil 93 
Glaser s Annalcnfflr Gtwcrbc und Banwficn. August, iB0o, p 138 

5 Trive and Duraiucr, Com if rend, t Ini. (1875), p. 799, Watten. 
hofen, Journal of lhe Iron and Sled Institute, 1B79, No. 1. p. 305, 

6 Barus, Phil. Mag [5], vol vm p 311 

l w H Johnson, CheMKal News. voi. xlu (lBfloX p 70. 

8 V, Deshavea, "CLuseinent et Emploi dei Acien " (Paris, iBBo), also 
Brtll Chem. Sac. tom. xxxl (1879). p. i60 


they may recognhc the necessity for scientific aid in the works 
witn which they are connected, but they are too often unconscious 
of the labour and difficulty that are involved in the attainment 
nf accurate scientific knowledge. I am convinced, however, 
that facts are gradually compelling Lhem to recognise that the 
value of a metal may entirely depend on whether it d jes or docs 
nut contain a trace of impurity, and that the exact lncthud of 
tieatment to be adopted dependd much on the character of the 
materials employed , they will therefoie examine more carefully 
than they have hitherto done the qualifications of men to whom 
important duties are entrusted, and will insist Lhat Lhe service? 
of only adequately trained metallurgists shall he secured. 

I shall have Lo dirccL your attention to the minute care with 
winch details affecting commcicial interests are now investi¬ 
gated , 1 and your success will further depend cm the facility 
u ilh winch you are able to use the “ took oF thought ” furnished 
by chemistry, physics, and mechanics Whether you will cyer 
possess Lhe tact nnd judgment necessary to direct such works as 
Dnwlais with an iruiy of ,10,000 people, obviously depends oil 
personal qualifications which I can but little influence. 

1 venture to hope that you will, by oiiginal resLardi, add to 
the geiiLral advance of science, for, as the late Prof Clifford has 
reminded ua, what have often proved Lo be the most useFul parts 
of science have been investigated for the sake of truth, aud not 
foi their usefulness 

Dr Percy found mclalluigy practised in this country mainly 
as an empirical art He may well feel, to borrow the woids of 
an old writer, that in his hands "the business of metalluigy and 
ess lying has not only been illustrated but also improv’d, 
amended, and enrich'd n , for Ills works contain a record of its 
progiess. Ins Lcnclnng and researches have secured it a scientific 
ba^is, and he has trained a body of scientific woikeis, in whose 
hands tin. immediate future of meLallurgy to a great extent rests 
Bearing in mind how much Lhe progress of our science means to 
England, I cannot buL lie conscious Lhat, in attempting lo 
coni inue Lius work, I undeitake a grave responsibility. 


ON AN EXPERIMENTAL ILLUSTRATION OF 
MINIMUM ENERGY x 

*XTIIS illustration consists of a liquid gyrostat of exactly the 
Kline construction as that described and represented by the 
annexed drawing, repeated from Naiuru, hebruary I, 1877, 
p 297, 298, with the difference that llic figure of tnc shell is 
prolate instead of oblate The experiment was 111 fact conducted 
with the actual apparatus which was exhibited lo the British 
Association at Glasgow in 1876, altered by the ‘■.ubstituLion of a 
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shell Iiavmg its equatorial diameter about & of its axial diameter, 
for the shell with axial diameter ^ of equatorial diameter which 
was used wheu the apparatus was shown as a successful gyrostat. 


■ Id illustration of this flea an exhaustive maihamxtical paper on the values 
of iron ores, by Prof A Hnbets Cuyfers Revue Universtlle des Mines 

* “TjySir^ilGin Thomson, FR S British Association, Swansea, Section A. 
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The oblate and prolate shells were each of them made from the 
two hemispheres of sheet copper which plumbers solder together 
to make their globuUr floaters. By a little hammering it is easy 
to alter the hemispheres to Lhe proper shapes to make either the 
prolate or the oblate figure. 

Theory had pointed out that the rotation of a liquid in a rigid 
shell of oval figure, being a configuration of maximum energy Tor 
given vortlcity, would be unstable if the containing vessel is left 
to Itself supported on Imperfectly elastic support*, although it 
would be stame if the vessel were held absolutely fixed, or borne 
by perfectly elastic supports, or left to itself in space unacted on 



by external force ; and it was to illustrate this theory that the 
oval nhell was made and filled with water and placed in the 1 
apparatus. The result of the first Inal was literally startling 
although it ought not to have been so, as it was merely a reali¬ 
sation of what had been anticipated by theory, lhe frame 
work was held as firmly as possible by one person wiLh his two 
hands, keeping it as steady as he could The spinning by 
means of a fine cord 1 round a small V pulley of ^-inch diameter 
on the axis of the oval shell, ancl passing round a large fly-wheel 
of 3 feet diameter turned at the rate of about one round per 
second, was continued for several minutes Tins in the case of 
the oblate shell, as was known from previous experiments, would 
have given amply sufficient rotation to Lhe contained water to 
cause the npparalus to act with great firmness like a *o\id 
gyrostat. In the first experiment with lhe oval shell the shell 
was seen to be rotating with gicat velocity during the last minute 
of the spinning , but the moment it v as released from the cord, 
and when, holding the framewoik in my hands, I commenced 
carrying it towards Lhe horizontal glass table to test lls gyrostatic 
quality, the framework which I held in my hands gave a violent 
uncontrollable lurch, and in a few seconds the shell stopped 
turning. I saw that one of the pivots hod become bent over, by 
yielding of the copper shell in the neighbourhood of the stiff 
pivot carrying disk, soldered to it, showing that the liquid had 
exerted a very strong couple against its containing shell, in a 
lane through the axis, the effoit to resist which by my hands 
ad bent the pivot. The shell was refitted with more strongly 
attached pivots, and the experiment has been repeated several 
times. In every case a decided uneasiness of the framework is 
perceived by the person holding it in his hands during the 
■pinning; and as soon as the cord is cut and the person holding 
it carries it towards the experimental table, the framework 
begins, as it were, to wnggle round in his hands, and by the time 
the framework is placed on the table the rotation is nearly all 
gone. Its utter failure as a gyrostat is precisely what was ex¬ 
pected from the theory, and presents a truly wonderful contrast 
from what ii observed with the apparatus and operations in cveiy 
respect iimilar, except having an oblate instead of a prolate shell 
to contain the liquid. 

1 Instead of using l long cord lint wound on a bobbin, and finally wound 
up cm Lhe circumference of the laige wheel as described id Natukk, February 
i, 1877. p agy, I lure linn found It much more convenient io use an endlcNi 
cord uitla more than half round the circumference of lhe large wheel, and 
leii than half round tha circumference of lhe V pulley or the ayrusiai. and 
to keep it light enough to exert whatever tangential force on lhe V pulley is 
desired by me pencil holding the framework in lui hand After conunuing 
the spinning by turning the fly-wheel for as long a tiae u Is judged proper, 
the endlea cord li cut with a pair of scissors and the gyrostat released 


ON A DISTURBING INFINITY IN LORD 
RAYLEIGITS SOLUTION FOR WAVES IN 
A PLANE VORTEX STRATUM 

I N the paper in last week’s Nature under this heading by Sir 
William Thomson, the lower part of the illustration wire 
inadvertently turned round at the last moment by the printer, 
the lut should stand as follows — 



SARGASSUM' 

"1 1 IIS paper open? with a discussion of the value of tile 
species Snrptssuni bacafcrttiu t the particular species of 
this gcnu'i which is well known as the Gulf-weed. The nuthoi 
considers that lhe floating plant? to which I his name! has been 
given are simply fragments of many varieties or species of 
hargassum, more particularly of S. vulgare. In support of thi> 
view he points out that, from the accounts of'nearly all authors 
who have examined specimens, it appears that the lower part of 
the stem bad been broken across, and that it is therefore fair to 
conclude that they belong to plants which are rooted under 
ordinary circumstances This conclusion had been already 
arrived at by Run.phim, C Agardh, Rennell, Humboldt, and 
more recently by G von Martens, but of the^e writers Rennell 
and lfumbjldt are of opinion that the floating fragments continue 
to grnw, and in this they agTee with Thunberg, Meyen, and 
Harvey Dr. huntze contends that there is not sufficient evidence 
forthcoming to establish the correctness of this view. He urge? 
that, even admitting that some growth takes plnce, it is only 
temporary, and that it therefore affords no ground for regarding 
these as pelagic plant?. The only other cases of growth of Fuel 
when floating are offered by Macrocystu pynfera (Sir Joseph 
\ J? ok * r » 7 ^Antarctica, 1 * vol. 1), and by Fiuus vcsuulcfm 
(Mr. Moseley, Notes by a Naturalist on the Challenger ») and 
doubtless Dr Kuntze's objections apply to these also The 
que-dion naturally arises ns to whether these floating plants arc 
nclively living, or are dying, or dead. 

In the case of Sargossum Dr. Kut.tze considers that their bright 
yellow colour is due to changes taking place, either preliminary 
lo or in consequence of death, in the brown colouring-mattcr 
of the attached forms to which he believes the floating fragments 
belong Mr Motley, however, is of opinion that this is lhe 
natural colour of these plants whilst living It does not appear 
that any such difference in colour hai> been noticed in attached 
and floating specimens of Macrocysus or of Fucus, and this is a 
fact which is not in harmony with Dr. Kuntze's views respecting 
Sargassum. Again, the general observation that these floating 
Fuel have no reproductive organs offers a further difficulty which 
they do not explain Dr Kuutze endeavours to meet the diffi¬ 
culty by staling that he has round receptacles occasionally in 
free-swimming individuals, and he gives figures of two plants 
bearing them, but neither from the figures nor from his account 
or them is it possible to conclude with certainty that the bodies 
m question are really of a reproductive nature ; and he explains 
the usual absence of the.se organs in the floating individuals bv 
suggesung thar the receptacles, being the most fragile parts of 
the plant, are the most readily destroyed, and’' further that, 
owing to the small number of air-chambers wiLh which they 
are provid- d, they would sink on becoming detached. In 
this case, os in ihat of the colour, these explanations respecting 
Sargassum wdl only become valid when they are found to hold 
good of Macrocydii and of Fucui also. It 11 apparent that the 

1 "Revision vpn Sargassum und dai lonnannla Sargauo-Meer '* Von 
Dr Otto Kuntu (Angler's boUiHitcht Jahrbikhtr, Ud 1 Heft iu , jSBo) 
Lupug, Engclnmnn ) 
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evidence offered in support of Dr. Kuntze’s views is at present 
incomplete, and that further researched into the lifc-hi 1 lory gf 
these plants must he made before these views can be generally 
accepted. 

After an elaborate systematic revision of the genus, Dr. 
Kuntze goes on to discuss the Sargnito Sea lie draws atten¬ 
tion to the wide divergences which exist between the accounts 
given of it by different travellers Thus Humboldt and Maury 
speak of it as a mass of gulf-weed having an area of thousands 
of square miles, whereas others—Sir Wyville Thomson, for 
instance—describe it as consisting of small scattered patches 
Dr Kuntze concludes that there is no leason for assigning a 
rle/imte and constant area to it It appears that the patches of 
weed occur more frequently in the region of calms, bur at limes 
ii is either absent or present only m small quantities even there. 
A wind blowing for a considerable time in one direction might, 
under certain circumstances, cause the aggrrgaUun of patches 
into a mass of some extent, such as is to be found, for instance, 
in the neighbourhood of the Bermudas in spring after the 
equinoctial gales, but eveu this would be but small when 
c impared with Humboldt s estimate 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxFOjld.— The following geniicmen have been nominated by 
Ihe Vice-Chancellor as examiners for the Degree of Bachelor of 
Medicine In the first examination for M B. —S H. Wcsl, 
M A , M.B Christ Church, J. A Dale, M A. Balliol, A G 
Vernon Harcourt, M A Christ Church In the second examina¬ 
tion for M.B •—T. K. Chambers, M D , Christ Church, James 
Andrews, M.D , Wadham, T. P Teale, M.A , M B , Brase- 
nose. In the examination in Preventive Medicine .—W Ogle, 
M D. Corpus , G W Child, M D. Exeter, W. F Donkin, 
M A. Magdalen ; Douglas Gallon, Capt. R.L , lion, D.C L 
A Fellowship will shortly be offered by University College 
for proficiency m biology The details are not yet announced. 


SCIENTIFIC SERIALS 
Atmakn der Physik und Lhnmt x No 10 —On the influence 
of curvature of the wall on the constants of capillariLym welting 
liquids, by P, Volkmann —Constructions for anomalous disper- 
*ion, by E. Kctteler.—On Newton's dust rings (continued), by 
K Exner —On calculation of the correction for temperature in 
calonmeLnc measurements, by L PFundler.—Chemical energy 
and electromotive force of various galvanic combinations, by J 
Thomsen.—On the photo- and thermo clcctnc propeities of fluor 
•'par, by W, Hankcl —On electrical elementary laws, by E. 
Kiecke,'—Remarks on some lecent electro-capillary experiments, 
by E. Lippmann.—Experimental researches on weakly magnetic 
substances (third part), by P. Silow.^Researches on Lhe height 
of the atmosphere and the constitution of gaseous heavenly bodies 
(continued), by A. Ritter.—Reply to Herr Ilerwig M On the 
Heat-Conductivity of Mercury, by II l'\ Weber—Reply to 
Herr Winckelmaun's remarks in a recent number, by I lie same 

Archives des Sciences Physiques et Naturelhs x October 15.— 
Contributions to a study of tne colouung-matters of plants, by 

J f. B. Schnetzler, —Practical study of marine zoology , the 700- 
ogical station of Naples, by E Yung —bixty-third session of 
the Helvetic Society of Natural Sciences, held at Bngue oil 
September 13-15. i860; Proceedings 111 the departments of 
Physics and Clieinistiy, Geology, Botany, Zoology and Medicine. 


SOCIETIES AND ACADEMIES 

London 

Llnnein Society, November 4.^Prof. Allman, F.RS„ 
president, in the chair —The session opened by Mr H. C. 
Sorby showing drawings of some British sea-anemones, with 
habitat on the upper fronds of long seaweeds in deep water, and 
he recorded having seen a solitary cream-coloured cetacean on 
the English coast —Mr. Arthur Bennett drew attention to a new 
British Chora [C. stelligera) x remarkable For the presence of stel¬ 
late bulbils on the stems.—Mr. E M. Holmes exhibited two 
marine lira new to Britain, viz., Dasya gihbesii, from Derwick- 
on-Tweed, and Ectocatpus termmahs from Weymouth; and also 
species of Calhthamnton, with inthendia and trichophore on the 
same branchlet.—Prof. T. S, Cobbold exhibited a remarkable 
tremitode from the horse. It was dbeovered by Dr. Soasini at 


Zagazig during the Egyptian plague, with which outbreak, how¬ 
ever, the parasite had no neccssaiy connection The worm 
(Gastrodiscus sonsinoms) appeared to be an aberrant aniphistome 
furnished with a .singular ventral disk, whose concavity was lined 
with about 200 small suckers having a tesselated aspect In this 
respect its nearest approach was a worm infesting a genus nt 
spinny finned fishes [Cafaphr actus) belonging to the 1 right!oe. 
According to Prof. Leuckort’s recent anatomical investigation, 
however, doubts are thrown on its amphistomoid affinities —Mr 
G F Angab showed the leaf of Hernias gigantcfr, an umbelli¬ 
ferous plant of the Cane used as tinder by the Hottentots —Mr 
E A Webb exhibited a monstrous bramble (Rubus fruticosus) 
with flower* represented by elongated axes covered with minute 
pubescent bract, and apices fascia ted.—A communication by 
Dr G. Watt was read, viz , contribution to the flora of North- 
West India. The‘geographical features of the district are noted. 
He divides it into three aicas the first range, Unvee-Baun, 
with magnificent forests of Cedrus deodar a on it's northern slopes, 
has on the southed) ones vegetation with an Indian facies, being 
barely outside the humid influence of the tropical rains of thf* 
plains , the second range, comprising Fangi, I ower Lahore, ami 
British Lahore, liab a flora altogether changed, dry short 
summers and snow-clad mountains giving a climate and plant- 
life of quite a different cast , the third range evinces still further 
change of flora, this assuming a Thibetan type Some 300 species 
of plants are noted, four being new.—A paper on the Papihomdo: 
of South Australia, by J*G Oito 1 epper, was read The butterflies 
of this part of Austral z are comparatively few in numbers, and 
sombre colours prevail thus seemingly in harmony with the sur¬ 
roundings of their habitat. Tile paucity of numbers the author 
attributes to the dryness of the climate. Notes on the habits 
accompany the descriptions of the species —Notes on a collection 
of flowering plants from Madagascar were rend by Mr, J G 
Baker. The flowering plants are less known than the fern* 
from this interesting island ; two tiew genera are denoted, viz, 
(l) Kitchmgia l belonging to the Crassulaceae, a succulent herb 
with fleshy sessile leaves and large bright red flowers in lax 
terminal cymes , (2) Rodoiodon x a liliaceous plant with red flowers 
and peculiar spurred bracts it comes between Musearia and 
Urgmca Thuty new species are described.—Messrs. Edw. 
Brown, H F Dresser, and T. I 1 1 'ippe were elected Fellows 
of the Society. 

Mathematical Society, November 11 —Mr. C. W Memfield, 
F.R.S., president, in the chair.—The i rcasurcr's aud Secretaries’ 
reports were read and adopted. —After the ballot had been taken, 
the gentlemen whose names are given on p 614 of Lhe last volume 
were declared duly elected as the Council for the present session 
—Mr S Roberts, F.R 5 , the new president, having taken the 
chair, Mr. Memfield read his valedictory address, " Con^idcra- 
lions respecting the Translation of Scries of Observations into 
Continuous Formulae "—On the motion of Prof Cayley, F R S,, 
the address was ordered to be printed in the Proceedings ,—Mr 
II M. Jeffery, FRS, then read a paper on hicncular quartics, 
with a triple and double focus, and three single foci, all of them 
collinear —Mr Tucker (hon. sec ) communicated parts of a 
paper by the Rev. C. Taylor, fuithcr remarks on the geometucal 
method of reversion. 

Geological Society, November 3.—Robert Etheridge, 
F R.S 1 president, in the chair—Bernard Barham Woodward 
was elected a Fellow of the Society.—The President announced 
that the original portrait of Dr William Smith, painted by M. 
Fourau m the year 1838, hod been presented to the Society by 
Mr William Smith of Cheltenham.—The following communi¬ 
cations were read :—On the serpentine and associated rocks of 
Anglesey, with a note on the so-called Serpentine of PorLh- 
dinlleyn (Caernarvonshire), by Prof. T. G, Bonney, FRS, 
Sec G.S. Several patchia of serpentine are indicated on the 
Geological Survey map on the western side of Anglesey, near 
Tre Valley Station, and a considerable one on Holyhead Island, 
near Rhoscolyn. These really include three very distinct varie¬ 
ties of rocks: (l) compact green schistose rocks, (2) gabbro, 
(3) true serpentine, The author described Lhe mode of ocuir- 
-rence of each of these, and their relations, the serpentine being 
almost certainly intrusive in the schist, and the gabbro in the 
serpentine. The microscopic itructare of the various rocks w r as 
described in detail, especially of the last. It presents the usual 
characteristics, and is an altered olivine rock which his contained 
bremsite. One or two varieties ore rather peculiar; an ophicalcite 
and a compact chloritic schist containing chromite ore also noticed 
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At Forthdinlleyn there is no serpentine, but a remarkably inter¬ 
esting senes of agglomerates and (probably) lava flows of a 
basic nature, which may now be denominated diabases.—Note 
on the odburrence of remains of recent plants in brown iron 
ore, bv J. Arthur Phillips, F.G.S. The fossilising ironstone de¬ 
scribed oy the author occurs at Rio Tinto, in the province of 
Huelva, Spain, in dose proximity to the celebrated copper mines 
of that name, where it forms a thick horizontal capping of a lull 
known u the MtJsa de los Pinos. In this iron ore Dr Cornu hers 
bo*! identified the following vegetable remains :—Leaves ond 
aenrns of Quercus tlex l Linn , leaves and seed of a two-leavcd 
species of Pmus , most proliably }\nuspittea, Linn. , the cone of 
Eqmsttum arvensc , Linn, , and a small hranch of a species of 
Erica, There 1? also a well marked leaf of a dicotyledonous 
plant not yet identified. The plants are evidently all of the same 
species as are still found growing in Spam. The author attributes 
this deposit oF ironstone to the decomposition, partly by organic 
agency, of ferruginous (.alts, derived from the oxidation of iron 
pyrites, which flowed into a marsh or shallow lagoon. Subse¬ 
quently to this the valleys of the Rio Agrio and K10 'I into were 
eroded, leaving the Mi^a de los Pinos wirh its thick capping of 
iron ore, — Note* oil the locality of sotiil fossil*. found in the 
Carboniferous rocks at T'ang Shan, situated, in a north north¬ 
east direction, about 120 miles from Tientsin, in the province of 

I luh Li, China, by James W. Carrall, F G S , wnh a note by 
Wm, Carrulhera, F.R S. 'lhe author described the locality 
from which he obtained ionic ulant-remains of apparently Car¬ 
boniferous nge, and stated that mining operations hod been 
Larned on by a Chinese company in the district since the year 
1S78 Several seams of coal occur, varying in thickness from 

II indies to 6 feet Mr, Carrulhera stated in a note that the 
specimens submitted to bun belong to a species of Annulana, 
probably A. longifolui , Brough, abundant in the British coal- 
measures, and found both on the Continent and in North 
America. 

runs 

Academy of Sciences, November 8 —M f Edm Becquerel 
in the chair—The following paper* were read —On the heat 
nf formation of dimethyl, and on its relation with the inethyhc 
and ethylic senes, by M. Uerllielot —Hcscaiches on the Upper 
Cretaceous of the northern slope of the Pytcnces, by M Hebert. 
—Observations on phylloxera, by M Uenneguy. From over 
three years' observations he is quite convinced that vines not 
ittacked may be saved, and those which have not suffered too 
much be restored Vine growtrs have three efficacious modes 
of treatment ■ sulphocarbonates, sulphide of carbon, and sub¬ 
mersion But the treatment must be repealed each year (at 
least for a lime), and must extend over the whole vineyard. To 
destroy the winter egg in the bark, decortication and treatment 
with uilplude of embons has proved good , also application of 
flame to the stock with a "pyrophore " (the latter is more effec¬ 
tual than application of boiling water, also easier and more 
economical), The spontaneous recovery of seemingly dead vines 
is only temporary , new roots form after abundant lam, and 
supply sap for fre*>h shoots. If the insects (which persist) be 
destroyed before they reach these roots, the vine may quite 
recover—Observations on the influence of last season on the 
development of phylloxera , on invccticidc^, by M. Boiteau 
August and September were so litiny as to be very unfavourable 
to the insect. Most of the vines that (.till exist will be saved. 
Sulphide of carbon is largely used by all kinds of proprietors. 
Among other directions os to its use, he saya, the quantity per 
square metre should be 15 to 20 gr.—Preparation of a new ali¬ 
mentary substance, nutncinc , by M. Monde Raw meat, freed 
from bones and tendons, ia passed into suitable machines with 
mlrngemsed alimentary substances (bread, eg ), which absorb its 
water, and form perhaps organic combinations with It, The 
whole is dried in air or a mild stove, then pulverised aud sifted 
The powder got is grey or yellowish, and has an agreeable laste. 
With albumen) fats, or gummed water, solid cike-* or cubes may 
be mode of it, to be afterwards divided for soups, sauces, &c. 
The substance is very natntlve, and keeps indefinitely if not 
exposed to mputure or too great heat.—The Secretary stated 
that a great many applications had been Fmade for seeds of 
the vines of Soudan. M, Ltfcard has published a brochure 
on this vine, and is collecting ell the seeds he can to send 
home,—On algebraic equations; examination of the propo¬ 
sitions of AbeJ, by hi WesL—Researches on the transfor¬ 
mation of oxygen into ozone by the electric ejiuve in presence 
of a foreign gas, by MM, Hautcfcollie and Chappuis, Even a 


very little chlorine hinders the transformation, and when intro¬ 
duced destroys ozone previously formed. Nitrogen occasions a 
larger transformation than if the oxygen were unmlxed, and had 
the same pressure as in the mixture. The formation of ozone in 
presence of hydrogen is greater than in that of nitrogen. With 
lluonde of siliciuni a large proportion of ozone is formed (the 
rffluvt becoming a luminous lain of fire). The authors theorise 
on these results.—Action of chlorine and hydrochloric add on 
chloride of leed, by M. Ditte.—On the combinations of ammonia 
gas with chloride and Iodide of palladium, by M. Lambert. The 
tensions of dissociation are weaker at the some temperature the 
greater the heat of combination.—On the formation of chloroform 
by alcohol and chloride of lime; equation of the reaction and 
cause of the liberation of ovygeti manifested, by M. lldehamp. 
En r/sutuJ, the chloroform h produced without liberation of 
gas ; the swelling is due exclusively to the chloroform, which is 
m a medium the temperature of which is higher than its boiling 
point, and to Lhe tension of its vapour; the gaseous liberation 
□nly commences when it has completely dibtilled, and the tempe 
rature rises so as to reach that which is necessary to make the 
mixture of chloride of lime and water boil,—On the organisation 
and the development of the Gordians, by M. Villot.—M. do 
Treux described a bolide observed at Amiens on November 2 , 
at 4 58 p m. Its diameter seemed about a sixth of that of the 
moon. Visible io to 15 sec the bolide was successively blue, 
yellow, and red , bright sparks being given out at each change 
of colour,—A geological map of Spain, by M. de Botella, was 
presented. 

Vienna 

Imperial Academy of Sciences, November 4.—On the 
theory of so called electric expansion or electro strict ion, by L. 
Jjobzmann.—Measurements of co-vibration for the case of strong 
deadening, by C Laske.—On ceils and intermediate substances, 
by S. btrickcr.—The psychic activity of the coating of the 
brain, consideicd fiom a physiological standpoint, by ’ L 
Schneedei.—Description and sketch of a steerable balloon, by 
W. Bosse.—On lncsitylendiBulpho-acid, by J Faith and T 
Ilerzig.— On the absorption of solar radiation by the carbonic 
acid ol our atmosphere, by h. Lecher.—On l *ume properties of 
the capillary electrometer, by J. llepperger, 

November 11 —On the Tsubra deer ( Cervus Ludorjfu , Dohlan), 
by 1 # T Fitzinger.—On the question as to the nature of galvanic 
polarisation, by F. Lxner.—On the latent heat of vapours, by C. 
PuschL*—Theory of acceleration-curves, by F. Wittcnhauer — 
On derivatives of cmUionin acid and of chinolm, by II. Weidel 
and A. Cobenzel —On croton-aldehyde and iti derivatives, by 
A. Liebcn and T. Yeisel.—On 1 eduction of croton chloral, by 
the fiamc. 
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SULPHURIC ACID AND ALKALI 
On the Manufacture of Sulphuric Acid and Alkali. By 
Geoige Lunge, Professor of Technology in the Zurich 
Polytechnic School, formerly Manager of the Tyne 
Alkali Works, South Shields. Vol. n. (London . Van 
-Voorst, 1880) 

HIS volume forms a Acting sequel to the first volume 
of Prof. Lunge's valuable work (noticed in Naturf, 
vol. xx. p 263) on the alkali manufacture. The praise 
we bestowed upon the earlier volume may without stint 
be applied to this. Clearness and conciseness in style 
remarkable In a foreigner, accuracy and fulness in the 
description of both old and new processes, and admirable 
woodcuts of apparatus and manufacturing plant, constitute 
the chief merits of Lhis by far the best treatise extant on 
the most important branch of chemical industry. The 
value of works on technical science, as well, we may also 
add, of the teaching of such subjects, depends not only on 
a sound knowledge of the scientific principles upon which 
the manufactures are based, but likewise upon a thorough 
acquaintance with technical minutirc and the special 
details of construction and operation, the due observation 
of which is necessary for the manufacturer's success 
Either one of these conditions may be fulfilled by a host 
of authors, but to find both fully developed, as is the case 
with Prof Lunge, is rare Manufacturers themselves, 
many of whom may be fully competent to the task, are, 
for obvious reasons, not given lo make known the details 
of their successful manufacture. Nor is the professional 
chemical engineer likely to do more than describe the 
most common and well-known processes Ur Lunge 
enjoys the great advantage of having had manufac¬ 
turing experience, if not along the whole line, at least 
over a very large portion of his subject; and to this 
he now adds that of a position in which every motive 
urges him to impart his knowledge unreservedly to his 
readeis 

A criticism worth having of a book like the one under 
review should by good rights imply a knowledge of manu¬ 
facturing detail at least comparable with that of the author 
To this the present writer can lay no claim, whilst mere 
indiscriminate praise is a mode of treatment to which he 
would not subject the readers of Naiure, either for 
their sake or for his own. In order therefore to find out 
how far this work really teaches what it professes to 
teach, how far it is abreast of the improvements of the 
day, and how far it expresses a sound opinion on vexed 
trade questions such as il open' 1 as against “closed ” salt- 
cake roasters, or as Hargreaves salt-cake process as 
against the old Leblanc's process, the writer has called to 
his assistance his friend and former pupil, Mr. John H. 
Crossley of Widnes, in whose ability in both the theore¬ 
tical and practical side of the Aubjeet he has the greatest 
confidence, and to whom he is indebted for an opinion on 
these questions. 

The opening chapters of the volume are devoted to a 
discussion of the various methods of making salt-cake or 
sodium sulphate the first great step in the production'of 
alkali from common salt. It is*a fact worthy of note that 
Vol. xxiu.—No. 578 


although Leblanc's process had been m successful work 
in France from the year 1797, seventeen years elapsed 
before this was taken up in England at Walker-on-Tyne 
by Losh. This may be perhaps accounted for by the war 
then raging by which communication between the two 
countries was almost entirely cut off, but especially 
because of the high war duty on salt, which in 1805 
amounted to no less than 30/. per ton, and which existed 
up to the year 1823 1 This may be regarded as the year of 
birth of the manufacture on a large scale, and in this year 
James Muspratt, whom we arc glad still to be able lo 
salute as the veteran founder of the alkali trade, erected 
works at Liverpool, where common salt was decomposed 
with sulphuric acid and Lhe Leblanc process carried out 
completely The diffeience in cost of production in the 
early part of the century and in recent years is seen by 
the fact that in 1814 soda crystals cost Go/ per ton, whilst 
in 186[ the price was 4/ ioj 

Ur Lunge goes into the question of ft Close ” vasii\ 
t( Open ” salt-cake roasLers pretty fully, but deriving lus 
practical experience from Newcastle, where open furnace", 
are almost exclusively employed, it is not surprising to 
find a leaning towards the latter form betrayed in spite of 
his attempt to place the matler before Ins readers in an 
impartial manner One of his arguments in favour of 
open roasters is that stronger sulphate is obtained by 
their use ; he says (p 93) “ Owing to the higher tempera¬ 
ture of an open roaster it is much easier to calcine the 
salt-cake and to decompose the common salt completed 
In blind furnaces this can only be obtained by employing 
a large area and consequently a very thin layer of material 
and spending a good deal of time over the calcining 
process This of course is much easier with furnaces 
possessing two muffles to one pan " 

Against this fact it may be mentioned that though 
the Lancashire close roasters are certainly built larger than 
the Newcastle open ones, a much laigcr charge is worked, 
and many works regularly turnout salt-cake testingabove 
97 per cent, and this too in furnaces with one muffle only, 
the double form he speaks of and figures on pp, 72 and 
90, being certainly represented in practice by one or two 
isolated specimens only. 

Dr Lunge (p. 116) gives 14-15 cwt as usual charges of 
salt for close roasters, but as much as 18 cwt arc fre¬ 
quently worked at one operation In this same question 
the author hardly gi\cs due prominence to the “Plus 
Pressure” system, which is now doing good work with 
regard to close roasters Probably the appendix to be 
published with vol 111. will deal with this 

The description (pp 115-125) of the actual working of 
a salt-cake furnace is very good indeed. 

Chapter IV, on Hargieaves 1 Process, is also excellent, 
and is probably the best description extant; the only fault 
that could be found is that the figures show a double line 
of cylinders separated by an arch, the idea being to allow 
of having a drawing-door on each side of the c)linders 
This however is not by any means compensated for by 
the greater loss of heat by radiation, Only Lhe earlier 
plants are built this way, the moie modern erections' 
having the cylinders built back-to-back so as ta form one 
solid block. 

Dr. Lunge wisely Tcfrains from much speculation as to 
the future of this most ingenious process. " If we arc to 

E 
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pronounce finally upon the prospects of this process,” he 
says (p. 158), f< we shall not find this quite an easy task. 
A few years ago English alkali-makers had such a high 
opinion of that process that no new vitriol chambers were 
builtj and the question was discussed whether it was more 
worth while to work down the existing chambers, or to 
defray the cost of the new plant at once. Afterwards a 
less sanguine opinion gamed ground, and it seemed as if 
Hargreaves's piocess would again be put into the back¬ 
ground/' At the present moment the writer believes that 
the outlook for the Hargreaves process is more favourable 
than ever 

Chapters V and XII , on the Cost of producing Sulphate 
and Soda-ash, can only serve to give an approximate idea 
of the matter. The exact cost involved is not readily 
imparted by manufactureis, and is moreover governed 
by local circumstances, such as the current price of 
labour, See. 

The latter half of the volume is concerned with the 
second stage in the manufacture of alkali known as the 
black ash piocess In this the salt-cake is heated with 
limestone and coal, the resulting cai bonate of soda being 
removed^by lixiviation from the insoluble alkali makers' 
waste The first part of the chapter on Hand Furnaces 
appears to be very complete, and the figures on the plate 
facing p 386 arc correct and well-drawn This can 
hardly be said of that poition relating to the modern 
revolving furnaces, this is probably the weakest part of 
the book, the authoi having apparently had no practical 
experience on this point. Figures of two revolvers are 
given ; of these Fig 182 may be said to represent a fairly 
good design, Lhongh one single wide evaporating pan is 
considered more convenient for iepairs than two narrow 
ones. As regards tlie speed of ic\ olution (p 411) Dr. 
Lunge is a little out He says the ic\olver gearing must 
be capable of giving speeds of one revolution in four 
minutes to five revolutions in one minute, n usually the 
highest velocity does not exceed one revolution per 
minute " Those figures are not correct for the present 
style of working Revolvers should be able to go a good 
deal slower, but speeds as high ns seven to eight revolu¬ 
tions per minute should always be possible, especially 
when working the Pecluney-Weldon piocess, when the 
after charge has to be very well and rapidly mixed through 
the rest. This can hardly be obtained when the large 
spin-wheel on Lhe levolver is worked from a worm-wheel 
as Dr. Lunge describes, a pinion-uheel should be used. 
The author (p 406) says, “ Leaving aside the older con¬ 
structions of revolving furnaces, we shall only describe 
two of the most modem” 1 he first of these has been 
spoken of above, the second, figured pp 414 and 415, a 
revolver fired by gas, was erected at one works only in 
1870, and was found to be a failure , after running a year 
«r two it was entirely reconstructed lo burn fuel. Since 
then the mechanical bogies and engine gearing have 
been completely altered, so that the figures can hardly 
be said to repiesent one of the r, most modem con¬ 
structions " 

Regarding chimney power Dr. Lunge says (p. 4x2) that 
usually every two revolvers have a chimney 6 feet diameter 
and 100 feet high to themielves. This is certainly not suffi¬ 
cient for the most economical working ; to stint a revolver 
of draught 15 a serious mistake. 


On another point in the black-ash process Dr. Lunge's 
opinions do not tally with those of Lancashire manufac¬ 
turers. A few years ago Mr. Mactear of St Rollox pro¬ 
posed a plan of adding from 6 to 10 per cent, of lime to 
the black-ash in excess of that usually worked. This 
apparently simple process was believed by some likely 
to work wonders, and statements were made as to the 
actual gain of many thousands of pounds per annum in 
a single works by its adoption. Dr. Lunge gives more 
credit to this than some of our Lancashire friends seem 
inclined to do. 

The remaining processes in the great suite of chemical 
changes involved in the alkali trade arc as thoroughly 
discussed by Dr. Lunge as those which have now been 
noticed. Divergent views concerning many details of 
these may doubLless be held by various manufacturers, 
but all will agree in the opinion not only that this is an 
excellent book, but that it would be very difficult for any 
one to write a better one. 

H. E. Roscoe 


THE FLORA OF PLYMOUTH 
Flora 0/Plymouth an Account of the Flotvertng Plants 
and Ferns found within Twelve Mtles of the Town } 
with Brief Sketches of the Topography, Geology , and 
Climate of the Area and History of Local Botanical 
Investigation . Dy T R. Archer Briggs, F.L S With 
Map 8vo, pp. xxxv. and 432. (London . Van Voorst, 
1880) 

HIS is a model local flora Mr. Briggs is well known 
as one of the most experienced and trustworthy 
amongst the botanists who have made a special study of 
British Phanerogamia lie has established a claim upon 
the gratitude of his fellow-workers by acting for several 
years as the honorary distributor of their Exchange Club, 
and in this capacity has received and sent out many 
thousands of specimens The present work is the result 
of the rambles of twenty yeais, and as he has restricted 
its limits to a radius of twelve miles from the town, the 
whole of the district has been within walking distance of 
bis home, and it is piobable that there is no tract in 
Britain of which the plants have been worked out and 
placed on record in such a thorough and exhaustive 
manner. A radius of twelve miles from Plymouth 
includes a great variety of soil and situation There are 
the maritime plants of the seashore and the tidal reaches 
of the Tamar and its affluents. Inland there are in the 
low country besides the stream-sides, meadows, and culti¬ 
vated fields, plenty of woods and deep shady lanes with 
high banks and thick hedgerows, and the twelve miles 
radius reaches to a height of 1,700 feet on Dartmoor, and 
includes a considerable space of open uncultivated heathy 
and swampy ground. The district is not rich in lime¬ 
stone nor in ponds, but except in the plants which affect 
these two kinds of station there is full scope so far 
as situation goes to suit all their varied requirements in 
habitat. 

Out of the 1,680 species enumerated in the last edition 
of the London Catalogue 873, or considerably more than 
half, are found within the radius covered by this book. 
Out of these 728 are natives, and the other 145 more or 
less certainly introduced by human agency. 
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It Is interesting to have an area so far west in the 
island so thoroughly worked out, and certainly one of the 
most instructive points in connection with Lhe matter is 
to note which British plants fail to reach and become 
very rare within the area. Taking the species according 
to their types of distribution as classified by Mr. Watson 
in the fourth volume of his “ Cybele Britannica,” and 
adopting the more stringent scale of species-limitation 
which he there follows, we find that out of 1,435 British 
species 764 grow in Lhe neighbourhood of Plymouth 
The 120 species of Watson's highland or extreme northern 
type and the 49 local or doubtful species arc not repre¬ 
sented here at all. Of the eighty-one species of his 
Scottish type we get only 5, and out of the 37 species of 
his intermediate type only 3 enter into the Plymouth area. 
So that the boreal element of the British flora, 238 species, 
is represented at Plymouth only by 8 species, such plants 
as Rubus saxatihs , Gnaphahum dioicum , Polypodutm 
Phegopteris, Polypodium Dryopteris , and Lycopodium 
Sclago lurking in very small quantity in the recesses of 
Dartmoor. Of Watson’s 70 Atlantic or specially western 
species Plymouth has 36 ; of Watson’s 127 Germanic or 
specially eastern species Plymouth has only 16, of the 
532 species spread almost universally through Britain 
Plymouth has 484. Perhaps the most noteworthy point 
of all is that of Watson’s 409 plants of the English type 
of distribution, plants spread widely through England, 
but running out in a northern direction norlh of Lhe 
Humber and in the Scotch Lowlands, Plymouth gets 
only 220, or little more than half. Amongst the absentees 
in widely-spread English plants, for instance, are the 
common Forget-me-not (Myosotispalustns), the Mistletoe, 
Genista tine tor in, Veronica Anagallts , Glycena aquatica j 
and Scirpus lacustnsj and amongst the great rarities 
tj^e common harebell (1 Campanula rotundtjoha ), the 
cowslip, the common buttcr-bur, Ihcmuum borcale and 
vulgatum , and some of the common south-country weeds, 
like Solanum mgrum and Mercurtails annua, which 
round about London are exceedingly plentiful. In 
the critical genera of British plants Plymouth is rich in 
rubi and roses, very poor in willows and hieracia 
Amongst the rarities of Lhe neighbourhood are Poly - 
carport tetraphyllum, Erynium campestre, Pyrus Briggsn , 
a curious pear with fruit like that of a small crab-apple, 
Physospermum cornubiense , and two species of Hypericum , 
baticum, and hnamfohum , and it produces some curious 
hybrid epilobia and rumices 

The area is divided into five districts, founded on 
river-drainage, two of which are in Cornwall and three in 
Devonshire, and under these the special localities of the 
species are carefully traced out, the abundance in which 
each occurs being particularised, and the claims of each 
to be regarded as wild being in all doubtful cases care¬ 
fully investigated. 

As stated in the title, the book includes a map and 
short sketches of the climatology and geology of the 
district, and of the progress of botanical investigation 
within its bounds from the days of Lobel and Parkin¬ 
son down to the present day. We can recommend it 
with confidence to all our readers who are interested in 
geographical botany as one of the most complete, con¬ 
scientious, and interesting works of its kind that have 
ever appeared. 


OUR BOOK SHELF 

Peruvian Antiquities The Necropolis of Ancon in 
Peru . A Senes of Illustrations of the Civilisation 
and Industry of the Empire of the I mas Being 
the Results of Excavations made on the Spot By 
W Reiss and A. Stubel. (London: Asher and Co.. 
1881.) 

A first instalment now lies before us of this magnificent 
undertaking, which, if fully realised, bids fair to rival m 
scientific interest and typographical splendour Lord 
Kmgsborough's great work on Mexican Antiquities. 
Reserving a full notice for a later stage of the project, 
it will suffice here briefly to indicate Us main features, 
and direct attention to its paramount importance for anti¬ 
quarian and ethnological studies The authors, who 
have lately returned from South America laden with 
archxological treasures of all kinds, have been encour¬ 
aged by the munificence of the directois of the Berlin 
Royal Museum to place the results of many years 1 dili¬ 
gent research at the disposal of the public. Under the 
general heading of " Peruvian Antiquities ” the publishers, 
Messrs Asher and Co., of Berlin and London, propose to 
issue simultaneously in English and German a senes 
of folio volumes illustrating the whole field of the 
ancient Quichua-Aymara culture, such as it existed at 
Lhe time of the Sparish invasion. The publication will 
spread over a number of years, each volume appear¬ 
ing in separate parts varying in number according to 
the nature of the subject. Each part will contain 
a number of chromolithographic engravings with corre¬ 
sponding pages of explanatory text. These lllustiations, 
which of course arc the great feature of the work, will 
be produced in the most hnished style of modern typo¬ 
graphic art, and will consist of perfect facsimiles cither in 
natural or reduced size of every conceivable object asso¬ 
ciated with the ancient civilisation of the Inc.is, The 
series begins with a volume devoted entirely to the 
u Necropolis of Ancon," now an obscure watering 
place and fishing village on the Peruvian coast, a little 
north of Lima, but in pre-Spanish times evidently Lhe 
centre of a thickly-peopled district that had long been 
occupied by a settled population The “finds T| made in 
the mummy graves of this burial-place are of extraordinary 
archaeological interest, illustrating in the most vivid 
manner every aspect of the social and domestic life of 
the ancient Peruvians The volume is to be completed 
during the course of the ensuing two years in ten 
uniform parts, as above described, and to judge from 
Part I, which has just appeared, it is likely to prove of 
the utmost value to the antiquary and ethnologist But 
our remarks on all details must be postponed till this 
volume is completed. The English text has been en¬ 
trusted to Mr. A. II. Keane, whose special knowledge 
of the subject must ensure accuracy 111 Lhe descriptive 
and explanatory part of the work. 

Expose Histortque comer mint le Court des Machines , 
dans VEnseigne/nent de t'£tolc PolyteiUnique. 23 pp. 
(Paris . Gauthier-Villars, 1880.) 

The council for the improvement of the course of study 
at the Polytechnic School has for some Lime had under 
consideration a revision of the Programme d*Instruction 
of the two years* course, and at different times, for instance 
in 1865, steps have been taken with a view to their im¬ 
provement, but, according to this pamphlet, different 
circumstances, especially in 1870, have deferred the 
realisation of such schemes Upon such a wide subject 
our author does not venture, but he confines himself 
merely to that part which relates to the Court de 
Machines . We are indebted for this very interesting 
and full historical sketch of the matter from the very 
foundation of the school to the veteran geometer, M. 
Chasles. 
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LETTERS TO THE EDITOR 

[The Editor dm not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , or 
to correspond with the writers of rejected manuscripts . No 
notice is taken of anonymous communications .] 

Th$ Editor urgently requests correspondents to keep their letters as 
short as possible she pressure on his space is so great that it 
U impossible otherwise to ensure the appearance eveH of com ■ 
mumcatums containing interest™ z ana novel facts.] 

Fertilisation of Yucca 

In Nature, vol. xxu. pp 6o6, 607, appears a letter to which 
my attention has only to-day been called—signed E. L, Layard 
—on the subject or the fertilisation of yuccas successfully 
introduced and cultivated in New Caledonia. 

Tlie writer shows himself to be under some misapprehension 
as to the generic characters and appearance of the insect which 
is generally credited with the fertilisation of these plants in 
their native country The moth of the genus Pronuba, to which 
he refer«, is not a 'Marge moth having yellow under-wings " 
Although a common species belonging to the Noctuidtp, standing 
in our British Hits under the genus Tnphanta (Ochs), but included 
in Dr Standingcr’s Euiopean Catalogue in the genus Agrotis 
(Ochs), is distinguished by the specific, not generic, name pro- 
nuba (Lin.), ns well as by the characteristic appearance to which 
your correspondent evidently alludes. 

The genua Piounba (Riley) was founded foi the reception of 
Pionubayuccasella (Kilty) (sec Proccfilings Acad Sci Missouri, 
11 PP 55 ) 333 ; Pcpoit Nox Ins Missouri, v 151, vi. 131, 
Canadian Entomologist , iv 182, Ilaydcn'a Bulletin of the U S. 
Geological and Geographical Survey, m. 121-141, &c ), which 
has also been described by Fruf 7 cllcr in the Vcrhandlungen 
der zoologwh-botanischcit Gcsellschaft in IVieu, 1873, vol xxm. 
pp. aj2, 233, under the name Tegcticula alba. 

This small white moth, of which some varieties have a few 
black dots on the fore wings, belongs to the Lcpidopteroua 
group Tmeina (Stn ), possibly to the family Ilyponomeutulce . 
Prof Riley finds (hat the female, which has the basal joints of 
the maxillary palpi developed into a long curved tentacle fur¬ 
nished with spines, uses these appendages to collect and convey 
ihe pollen of the yucca to the Lube of the stigma, which it could 
not otherwise reach, the eggs arc then deposited, and the larva 
feeds upon llic fruit, subsequently hibernating and becoming a 
pupa on the earth, It would be most interesting to uncertain 
whether Pronuba yuccasella (Riley) has been introduced with 
the yucea into New Caledonia, or whether any other insect, 
either indigenous or not Indigenous to North America, has been 
found to take Us place in carrying nn the work of fertilisation 
Trof, Riley considers the fact that yuccas introduced into the 
more northern portions of America have faded to produce seed 
may be attnhuted to the absence of Pronuba 

If Mr. Inyard will direct his attention to this point he can 
■'CAicely fad to supply some valuable and instructive evidence 
bearing upon the subjccL. Walsingham 

Eaton House, Eaton Square, Novemttr 13 


Skin Furrows of the Hand 

Allow me Lo contribute tbe information m my possession in 
furtherance of the interesting study undertaken by your Japan 
correspondent (vol xxii. p 005). 

I have been taking sign manuals by means of finger-marks for 
now more than twenty years, and have introduced them for 
practical purposes in several ways in India with marked benefit. 

The object has been to make all attempts at personation, or at 
repudiation of signatures, quite hopeless wherever this method Is 
available. 

(I) First I used it for pensioners whose vitality has been a dis¬ 
tracting problem to Government in all countries. When I found 
all room for suspicion effectually removed here, I tried it on a 
larger scale in the several (2) registration offices under me, and 
here I had the satisfaction of seeing every official and legal agent 
connected with these offices confers that the use oF these signa¬ 
tures lifted off the ugly cloud of suspiciousness which always 
hangs over such dfficei in India. It pat a summary and absolute 
stop to the very idea of either personation or repudiation from 
the moment half a dozen men had made their marks and com- 
. pared them together. (3) I next introduced them into the Jail, 
where they were not unheeded. On commitment to jail each 


prisoner hod to sign with his finger. Any official visitor to the 
jail after that could instantly satisfy himself of the Identity of the 
man whom the jailor produced by requiring him to make a signa¬ 
ture on the spot and comparing it with that which the books 
showed. 

The ease with which the signature 19 taken and the hopeless¬ 
ness of either personation or repudiation are so great that I 
sincerely believe that the adoption of the practice In places and 
professions where such kinds of fraud are nfe is a substantial 
benefit to morality. 

I may add that by comparison' of the signatures of persons 
now living with their signatures made twenty years ago, I have 
proved that that much time nt least makes no such material 
change os to affect the utility of the plan. 

For instance, if it u ere the practice on enlisting in the army to 
take (say) three signatures—one to stay with the regiment, one 
to go to the Horse Guards, and one to the police at Scotland 
Yard—I believe a very appreciable diminution of desertions 
could be brought about by the mere fact that identification was 
become simply a matter or reference to the records. 

And supposing tha* there existed such a thing as a finger¬ 
mark af Roger Tichbome, the whole Orton imposture would have 
been exposed to ihe full satisfaction of the jury in a single 
sitting by requiring Orton to make his own maikfor comparison. 

Ihe difference between the general character of the rugx of 
Hindoos and of Europeans is as apparent as that between male 
and female signatures, but my inspection of several thousands 
lias not led me to think that it will ever be practically safe to Bay 
of any single person'h signature that it is a. woman's, or a 
Hindoo’s, or not a male European's. The conclusions of your 
correspondent beem, however, to indicate greater possibilities of 
certainty In single families I find myself the widest varieties 

15, Si. Giles, Oxford, November 13 W. J. Hrrschel 

1 J .S.—It would be particularly interesting to hear whether the 
Chinese have really used finger marks m this ioay. Finger-dips 
(mere blots) are common m the East, as " marks." 


The Aurora of the 3rd Instant 

Mr. E Dowlen has kindly communicated to me some parti¬ 
culars of the above as Been by hun at Southport 

He fiist noticed the aurora at 6h 50m (it bad however been 
visible before that time) as a greenish white glow [on the north 
horizon. This gradually rose until 7h. 4(1x1., when the top of 
the arch was estimated at •two-Lhirds of the way up between the 
horizon and the Great Bear It then gradually died out from 
the ends of the arch, and at 8h. 30m had disappeared, During 
the time it was watched the following changes took place — 

From 7h. to 7h 15m it faded away from the eastern end until 
7h. 30m , when nearly half the arch was gone The western end 
then seemed lo gather itself np somewhat, and to get brighter, 
After this the ends again lengthened out until 7 h,' 45 m , when the 
whole began to fade away. At 7I1. 25m a narrow-arched band 
of black cloud concentric with the aurora! arch was formed. It 
seemed to start from the end*, and meet over the middle point. 
At fir^t this lay close upon the aurora. It then rose quickly, 
passed through the Great Dear, and vanished. It took about 
ten minutes to form, rise, and disappear. 

Mr. Dowlen saw no streamers, but faint ones might have been 
present and escaped notice owing to adjacent gas-lamps. The 
aurora was at no time b.ight, and Mr. Dowlen doubts whether 
any beyond the green line would have been seen In the 
spectroscope. 

The cloud formation detailed seems to me of considerable 
interest. J. Rand Catron 

Guildown, November 19 

.Temperature of the Breith 

There is no doubt that Dr Roberts has discovered the true 
explanation of the phenomena that puzzled me and a good 
many others to whom I showed them. I hive repeated Dr. 
Roberts's method of heating the enveloping material so as to 
expel all moisture from it, cooling it down to the temperature of 
the room and then breathing through it. In every case where I 
did so the thermometer showed a rue to 1 12* and upwards at the 
end of a minute; at the end of two minutes the index was 
pushed into the small bulb at the top, showing a temperature of 
about x 16*. It ia evident, therefore, that the high temperature 
observed 15 not tbe actual temperature of thfe breath, but 1 » 
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auied by the caloric evolved by the transition of the aqueous 
vapour of the breath into the liquid or solid form, 

Before seeing Dr. Roberta's explanation 1 referred the matter 
to the gTeatestlivuig authority on heat, and he, after carefully 
repeating ray experiments, was of opinion that the heat was 
produced by the compression of the nr when forced through the 
material, Had he known of Dr, Roberts's simple but ingenious 
variation of the experiment there U no doubt he would have 
accepted Dr. Roberta's explanation. R. E. Dudgeon 

November 18 

THE following experiment may serve to supplement the obser¬ 
vations of Dr. Roberts as to the cause of the high reading of a 
thermometer wrapped in a handkerchief and placed in the month. 
An ordinary non-registering thermometer was wrapped in about 
twelve folds of a dry linen handkerchief placed in the mouth, 
and the following readings taken at intervals of one minute — 
Inspiration was effected through the nostnlB, expiration through 
the handkerchief Ihe thermometer was in the mouLh from the 
beginning to the end of the experiment. Temperature under the 
tongue before commencing, 37°'o C. The reading of the Iher 
mometer wrapped as above described, one minute after Intioduc- 
tlonunto the mouth, was 43° o. At the end of the second minute, 
44 °' 1 1 3 ^ 42 ° 9 j 4th 4i 0, » I 5th 39 0, 6, 6th 38° 2, 71b 37 n 'i, 8th 
3 ^' 9 i 9 l h 36 w, 9, &c. After the experiment the temperature 
under the tongue was 37" 6. Capillarity is probably the chief 
cause of the rapid condensation of water, and tile consequent 
liberation of heat in the dry fabric. 

In connection with the above I may mention a schoolboy's 
trick, viz , gripping the arm of a schoolfellow with the teeth and 
breathing forcibly through hu coat-sleeve. The sensation of 
heat thus produced is much greater Lhan when the breath is 
allowed to impinge on the bare skin. 

In conclusion, I must freely confers that Di. Dudgeon com¬ 
pletely upset my objection, as to compression of the bulb having 
anything to do with the high reading, by the experiments quoted 
in his last letter. F J M P, 


Coral Reefs and Islands 

IN my letter on "Coral Reefs and Islands," published m 
Nature, vol. xxii, p. 558, I have just noticed an important 
slip in writing which demand* correction. 

In the third paragraph and ninth line, for metres read rn\Ies } 
so that the passage shall read thus : "On the Florida coast we 
have baniers with channels 10-40 miles wide " 

More accurately, the space between the southern coast of 
Florida and the line of Keys (old barrier reef) gradually widens 
from a few miles in Its eastern to more than 40 miles in its 
western part. The channel between the line of Keys and the 
present reef is 6-7 miles wide and about 150 miles long. 

Berkeley, California, November a Joseth LeConte 


Vox Angelica 

I have received a letter from Mr. Samuel Ray of Stoke 
Newington with reference to my remarks on the Vox Ahgelicn 
stQp on an Estey American organ. Mr. Ray informs me that 
Gordon's supplementary tuning-valve is used for Ihe desired 
effects. The rationale of the method is, that by partly closing 
the mute the reeds ore flattened, just as one reed is when the key 
is partially depressed. Mr. Ray also says, that by pulling out 
the stop a little way and making the reeds beat the latter are 
liable to be drawn out of tune; but this was the original method, 
but Is now improved upon. A separate mute u placed on the 
top of the tubes, so that the wind strikes one of the sets of reeds 
vertically, whereby undue strain is avoided. 

j „ „ „ , „ George Rayleigh Vicars 

Woodville House, Rugby, November 18 


Faacination ( 7 ) 

Probably Done of your readen have thought it worth while 
to make any comment on the letters on this subject which have 
recently appeared, because it would seem needless to discuss the 
origin of "fascination" by means of the eye of 1 snake (or 
whatever may be the stimulus to the alleged condition) while all 
the evidence we can obtain from these reptiles in confinement 
proves that the condition does not exist.* It devolve* upon those 
who might object to observations on reptiles In a glass case as 


untrustworthy, to show us why—all their other actions being 
normal—the prisoners should not exhibit the Fame habit in 
respect to this "fascination," as they are alleged to practise 
when free. It is rather late in the year now ; but if Mr. L. F 
Gratncnp will take the first opportunity of seeing snakes feed, 
and if any of your readers will pay a visit to the Zoological 
Gardens, both he and they will, I think, come to the conclusion 
that, beyond tbe expression of a little surprise (on the part of 
ducks and pigeons cniefly) which soon wears off at the sight of 
an unfamiliar object, boLh the bi r ds and animals regard the 
snakes with marked unconcern. I have seen a guinea-pig, after 
finding no place of exit from the cage, quietly settle itself 
down in the midst of Lhe coils or an Australian constrictor, 
shut its eyes and go to sleep Ten minutes afterwards the snake 
had moved, and lhe guinea-pig was cashing Us face with its 
paws. Not once, but a dozen times, n rabbit has nibbled the 
nose of a River Jack viper (V. rhinoceros) in a prelty, inquiring 
way, heedless of the strong blows the reptile would administer 
with its snout to the impertinent investigator of Lhat queer- 
laaking object. For fully ten minutes one day a rabbit sat 
gazing at the poised and threatening head of a puff adder, now 
.and then reacning forward to smell the repLile's noc, and anon 
sitting on its luiid legs to wash its ears, and again returning to 
the " fascinating " object of its inquiries If during that time 
the rabbit had fallen into the state of trance, it was so soon 
released from that condition as to be able to attend to 1U own 
comfort and busy itself about its toilet The buds show no 
more recognition than Lhe other animals of the dangerous posi¬ 
tion in which they are placed We see them hopping about on 
the snakes and pecking lustily at their scales, sitting on the 
branches, preening Lheir feathers and behaving themselves just 
as though no such dreadful (or pleasing?) sensation as "fascina¬ 
tion “ was possible l 

I saw once a sparrow perched upon the body of a snake 
twisted round a branch, and preening itself. By-and by n 
constrictor crept up slowly, Louched thL bird with its nose, and 
then threw the crushing fulds around it. The deliberate approach 
of the snake and the unconscious altitude of tbe sparrow, con¬ 
cerned about its private affairs would have staggered any ordi¬ 
nary believer in "fascination.” I have closely watched the 
behaviour of snakes intuit on feeding. It maybe a sudden rush, 
when the victim has no time to see its enemy, or the gradual, lazy 
advance of the reptile , m either case the doomed victim betrays 
no suspicion of danger—at least so far as I have been able to 
ascertain aFler passing some hundreds of hours contemplating the 
snakes in the unequalled representative collection of the Zoological 
Society. 

The expression in Mr Gralacap's letter, " glitteimg " cje‘, 
applied to Lhe orbits of a snake, which are veiled by the "anto- 
cular” membrane, and capable of very slight movement, may 
remind us of Virgil's "Suffccti sanguine el igni," and help to 
confirm Lhe "basilisk” (not a snake, by-the-by)superstition, hut 
can only serve to perpetuate a myth. Whatcvci may be the 
value of Mr. Foot's opinion, I would ask, " Who has e\er s<.en 
a snake 'raise its tail' aftgr the marine 1 of the cats?" 

Charles Darwin has much to say on tins subject to any one 
who chooses to consult the "Origin of Species." 11 ** docs not 
see any advantage in the caL’s “ waving " tail or the noise of the 
" ratLle 11 of Crotalus, fur ho predatory animal would derive any 
benefit from a signal of warning to ih prey, lhe snake certainly 
never "waves" its toil when intent on mischief. 

Arthur Nicols 


Soaring of Birds 

Referring to Nature, vol. xxui. p. 10, may I suggest the 
following?—The question seems to be: "How can birds, 
having attained a certain elevation, thence rise without further 
muscular effort ? "J If I am not in error in what follows, they can 
theoretically do so if they start with a difference between lheir 
horizontal velocity and that of the wind, and end with a less 
difference » if they start at rest with respect to the earth, 
and end by drifting with the wind entirely. 

Take this list esse, and consider the earth as plane, and the 
wind ts horizontal, and having a velocity = v with respect to the 
[earth and] bird. Finally we suppose the bird gains a horizontal 
momentum ** mv. Then, by conservation or horizontal mo¬ 
mentum, the only force ncting being vertical, the air must lose an 
equal horizontal momentuHk 

Now we know that in all cases of bodies colliding and ulti¬ 
mately acquiring the fame velocity, while we have conservation 
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of momentum we have loss of visible kinetic energy, except when 
the coefficient of restitution = I, This kinetic energy is trans¬ 
formed into the vibrational kinetic energy of sound and heat in 
general. 

But cannot we have it partly transformed into potential energy 
by 11 soaring " against gravity? On lhn supposition we have 
the two laws, conservation of momentum where no force* act, 
and conservation of energy, holding But we have visible kinetic 
energy lost ami partly transformed into potential energy with 
respect to the earthy partly (as usual) into vibrational kinetic 
energy of sound and heat. [The s und is evident m Lhe “singing” 
of the wingi J 

It seems to me that the swooping referred to by your cone- 
xpondent is only a matter of convenience to the bird, and does 
not really affect the mechanical question , and that the compari¬ 
son to a kite (which 11 held by a string) is not very satisfactory. 
But from my own observation of sea-gulU I do not think one can 
say that all the manmuvres and turns of the bird in the air are 
performed without real muscular effort, though ceitainly without 
flaps of the wing , and if there be muscular effort theie can be 
work done—against gravity in this case 

The above is only a suggestion 1 wish to induce some more 
mathematical reader to write a clear answer on this interesting 
question W. Laudln 

Cheltenham, November 8 

The Photophone 

On reading the description published in IVA1URE, vol. xxm. 
p 15, of Frof Graham BeH J s wonderful discovery, the trans¬ 
mission of speech by light, I notice that m “the photophone** 
the varying of the intensity of the beam of light thrown on the 
receiving instrument is accomplished by the simple and ingenious 
means of allowing Lhe sound waves to beat on Lhe back of a 
thin plane mirror It seems to me, however, that this arrange¬ 
ment is not complete, and is open to some objection As the 
plane mirror will, if provision be not made against it, become 
convex and concave alternately, it must, unless the vibrations be 
confined within very narrow give in one vibration two 

periods of maximum and minimum illumination at the receiver, 
and therefore the received sound-, apparently, should be (as¬ 
suming the periods between each maximum and minimum 
illumination to be of the same duration, which could never 
exactly occur) an octave higher than those transmitted r I his I 
think follows from Lhe fact that the rays from the mirror would 
be di 5 peraed not only when convex, but nlao when concave, after 
they had passed the focus If, thcrefaie, the vibrations of the 
mirror are sufficiently great to bring its focus beLween the mirroi 
and the receiving 1 instrument, there would be a second pomL of 
minimum illumination. If however the mirror were made 
slightly convex, or were constrained by a spring or otherwise, 
this defect would be cured 

Curiously enough, th-oi dually “the pliotophone” is the 
more effective the greater the distance between the transmitter 
and the receiver, as the degree of variation of Lhe intensity of 
light falling on the selenium will be, when perfectly adjusted, 
greater as the distance increases, and it is on this clement that 
the intensity of the sound depends A. R. Molison 

Ffynone Club, Swansea, November 15 

[Our correspondent is obviously right in supposing that with a 
beam of light focussed accurately upon Lhe selenium receiver a 
single complete vibration of the transmitting disk would produce 
two ucnods of maximum and minimum illumination This would 
not however be Lhe case if Lhe lenses were not set originally to 
exact focus, for then a displacement of the disk in one direction 
would scatter the rays more, while a displacement in the other 
would concentrate them more. In practice, we believe, exact 
focussing is never obtained or even attempted —Ed ] 

Salta of Zinc 

In Roficoa and Schorlemmer, vol. ii p. 264, it states: “ The 
salts of zinc do not impart to the non-luminous flame any tint,” 
and on p, 258, “ die metal burns with a bright white flame.” 

What then 11 the green colour imparted to the Bunsen flame 
by zinc sulphate due to? Also the green flame obtained by 
heating metallic zinc on charcoal before the blowpipe ? £>. 

The green tint referred to by ,f S. M (supra ) is imparted by tine 
sulphate to the Bunsen flame li only observed whilst the water of 


crystallisation contained in the salt ii being given off; the dry 
salt which remains imparts no colour to the flame It therefore 
appears probable that the green colouration of the flame is 
caused by very finely divided particles of the salt being carried 
off into the upper part of the flame by the escaping water of 
crystallisation These particles then become so intensely heated 
as to emit the peculiar greenish light and very likely suffer pre¬ 
vious reduction by the carbon of the flame. Other zinc salts, 
especially Lhe acetate, impart to the flame, when first heated, a 
greenish-blue tint resembling that observed when metallic zinc 
is burnt in Lhe air, this being doubtlessly due to a partial reduction 
of the acetate. The characteristic zinc lines (0362 and 6099 in 
the red, and 4928, 4924, and 4911 in the blue) are not seen in 
the case of the salts or when the metal is burnt A more correct 
description of the combustion of zinc than that referred to would 
be “the inctal bums with a bluish-white flame.’* 

Chemical Laboratory, Ouens College W Bott 

THE WORKS OF CARL VON NAGELl 

HE beginning of the forties in the present century 
marks an important epoch in the history of botany 
The tf Naturphilosophic*' which had for many years 
so banefully influenced the development of the science, 
was being routed by the energetic attacks of Schleiden. 
Botanists were becoming alive to the fact that if theLr 
study was to have a place as a science by the side of 
physics and of chemistry, it must be pursued by the in¬ 
ductive method, that speculation must give way to re¬ 
search, and, above all, that development must be studied 
before any conclusions could be Qrawn from the investi¬ 
gation of mature forms. The early discoveries of von 
Mohl, and the demonstration of the cellular stiucture of 
the tissues by Schleiden, were among the first fruits of 
this awakening. To this period belongs also Nageli’s 
first contribution to science—a paper on the Development 
of the Pollen (1842) The first sentence in the introduc¬ 
tion shows how thoroughly Nageli was imbued with the 
same spirit which possessed Schleiden He says —" The 
right knowledge of an object includes an acquaintance 
with its mature form and a study of its development the 
one is dependent upon the other, and the one without the 
other is insufficient to affoid a complete conception of the 
object.” The actual observations detailed in the paper 
appear from the drawings to have been accurate, and they 
were an important addition to the knowledge of the sub¬ 
ject ; but their interpretation was so far influenced by 
Schleiden* s theory of cell-formation, which was then pre¬ 
valent, that the process of the development of the pollen 
grains is described as being one of free cell-formation. 

In the year 1844 appeared the first number of the 
Zeitschnftfur wissenschaftliche Rotamk, edited—probably 
on account of the sympathy existing between them—by 
Schleiden and N.igeli. This short-lived periodical (1844 
to 1846) was piactically an organ for the publication 
of Nageli’s researches and for the expression of his 
views, for it does not contain a single contribution from 
Sehleiden's pen The first number opens with an article 
—a sort of confession of scientific faith—“ On the Present 
Aims of Natural History, and especially of Botany/* in 
which he gives an account of the actual state of botanical 
knowledge, and strongly urges the necessity of empirical 
study in order that Lhe generalisations of the science 
might be in the future, not baseless speculations, but in¬ 
ductions resting upon a firm foundation of ascertained 
fact The Zeitschrtft further contains an important paper 
*' On the Nuclei of Cells and the Formation and Growth 
of Cells, 1 * in which the process of free cell-formation, 
which Schleiden had asserted to be universal, is shown to 
be only one of the processes by which a multiplication of 
cells is effected; these processes are clearly defined and 
classified. This is followed by a number of researches on 
the morphology of the lower cryptogams, which are of 
interest inasmuch as they open up new lines of approach 
to the study of the complicated morphology of more highly 
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organised plants. Nageli showed, for instance, that since 
in a unicellular alga {Caulerpa) a morphological differen¬ 
tiation of root, stem, and leaf is indicated, morphological 
is not dependent upon histological differentiation. He 
discorerca also that in the organs of certain cryptogams 
growth is effected by the repeated segmentation of a single 
apical cell, and that this segmentation may take place 
always in one plane only (Dtlrsscna), or in two or three 

f jlanes (stem of Echinonutrtum l Phascum , Jungermanma, 
eaves of mosses). 

In the following year (1847) be published his work on 
"The Classification of the Alga: 11 (" Die Ncueren Algen- 
sysfceme"), which is of great value, partly on account of the 
acute criticisms on the various proposed classifications of 
this group of plants which it contains, but more particu¬ 
larly on account of the number of new facts concerning 
their structure and life-history which are contributed 
The descriptions of Valonia , Udotea , and Acctabularia 
may be especially mentioned it is shown that they have 
essentially the same structure as Caulerpa . The same 
praise may be awarded to another work, ** The Genera of 
Unicellular Algae," which appeared two years later. 

The next publication of importance was the first number 
of the Pflanzcnphy nolog is the Uhfersuchwigoi, and the 
most interesting of the papers which it contains is the one 
on the Primordial Utricle Attention is directed to its 
presence in all living cells, to its influence upon the 
osmosis of substances in solution into or out of the cell, 
and to its activity in forming the cell-wall, m short, it 15 
clearly shown to be the living portion of the cell The 
second number did not appear until 1858, although the 
MS was ready 111 1855, the delay being due principally 
to Nageli's removal from Freiburg to Zurich, and Lhen 
again from Zurich to Munich on his acceptance of the 
Professorship of Botany m that University. Although it 
must have been vexatious, still the delay enabled Nageli 
to extend his researches in various directions and thus 
contributed materially to make the great work on starch- 
granules one of the most complete monographs which 
was ever written on any subject. This second number 
is entirely taken up by this WQrk, which gives an account 
of these bodies, including their structure, development, 
chemical composition, and physical properties, as well as 
their distribution in plants It is a monument of patient, 
accurate investigation, devoted to a subject which appears, 
at first sight, to he of limited interest, but which ultimately 
suggested one of the most remaikablc generalisations of 
modem times, namely, what is known as Nageli’s theory 
of the structure of organised bodies. The primary fact 
upon which this theory is based is the property which 
starch-granules have of swelling-up—that is, of absorbing 
a certain amount of fluid with a consequent increase of 
bulk—when treated with certain reagents (dilute acids 
and alkalies), and of diminishing in size in consequence of 
a loss of water when treated with other reagents (alcohol), 
h rom these phenomena he inferred that ihe starch-granule 
consists of solid particles, which are unpenetrable by water, 
but which are capable of taking up a certain amount of 
water between them, and that the amounL of this water 
may vary according to circumstances When the granule 
is absolutely dry, these solid particles—to which he gave 
the name of molecules —apparently come into perfect 
contact, for the granule does not lose its transparency, 
which would be the case if air were included m its 
substance. 

It may be remarked here parenthetically that the word 
molecule used by Nageli to designate these solid particles 
has not the same sense as it has when it is used in 
chemistry; one of these molecules is probably an aggre¬ 
gation of chemical molecules. In order to avoia any 
possible confusion on this score Nhgeli has substituted 
the word micelfa for molecule in his more recent works. 
The forces by which these micellae, with their surrounding 
watery areas, arc held together are, firstly, the attraction 


existing between the micella:, and secondly, the attraction 
which exists between each micella and the water which 
surrounds it; the latter of these attractions must neces¬ 
sarily be greater than the former, but whereas the former 
vanes inversely as the square of the distance, the latter 
must vary inversely as some higher power Thus, if A 
represent the attraction between two rmcellee, B the 
attraction between a micella and the water, and D the 
distance between two micella?, the limit of swelling-up or 

B A 

imbibition will be reached when - = r -. As to the 

D- ^' I> 

form of the micelLc, it is evident that they are not 
spherical or oval, for in that case the starch-granules 
would necessarily contain air when dry, and further, the 
denser parts of them would have to contain at least 26 
per cent of water, whereas, as a matter of fact, they only 
contain 14 per cent They must be thercfoie more or less 
polyhedral, but they are not equiaxial xince the swelling-up 
does not take place equally in all directions 

Ily this theory 1L was found possible to explain satis¬ 
factorily certain difficult points of structure, such, for 
instance, as the stratification of starch-granules and the 
sliiation and stratification of cell-walls All these depend 
upon the alternation, in one or more planes of dense and 
less dense layers, The proportion of solid to fluid is 
greater in the dense Lhan in the less dense layers, or, in 
the Lcrms of Nageh’s theory, the relative size of the 
micella: to the watery areas sunounding them is greater 
in the layers of grcaLer density further, this theory 
affords a satisfactory explanation of the mode of growth 
of a cell-wall It is easy to understand that when the 
limit of extensibility is nearly reached—that is, when the 
micella; of the membrane are separated as far as possible 
—new micella: can be deposited in the interstices, the 
extended condition of Lhe membrane being thus rendered 
permanent This mode of growth is commonly known 
as t* fourth by intussusception* 

This is the stage to which the development of the 
theory is brought in this work. In the year 1862 Nageli 
published a paper m the Proceeding* of the Bavarian. 
Academy on the 11 Application of Polarised Light to the 
Study of the Structure of Plants/* which advanced it very 
considerably. He found, in the first place, that organised 
stiuctures, such as starch-granules or cell-walls, are 
doubly refractive, and that this property is not affected 
by causing them to increase or diminish m swe in conse¬ 
quence either of the absorption or removal of uatcr, or by 
mechanical stretching or pressure. From this he con¬ 
cluded that the double refraction is not a property of the 
organised structure as a whole, but that it belongs to each 
individual micella hence these micellae must be crystal¬ 
line. Again, from the interference coIouts which these 
objects present when examined with polarised light, he 
ascertained that the crystalline micella: have three axes 
of elasticity, that they must be bi-axial crystals ; and 
further, by comparing the effect produced by the 
passage of polarised light through glass under various 
degrees of pressure, he arrived at the conclusion that the 
micelliE are 50 arranged in the membrane of which they 
form part that one of their axes of elasticity is perpen¬ 
dicular to the surface, whereas the other two axes lie in 
the plane of the membrane, In a subsequent paper con¬ 
tained in the same periodica], lie shows that tne crystals 
of proteicl substance, which occur in various seeds and 
tubers, have the same molecular constitution as starch- 
granules and cell-walls By close and acuLe reasoning 
from carefully observed facts, Nageli has therefore suc¬ 
ceeded in establishing this theory of the molecular consti¬ 
tution of organised bodies, a theory which satisfactorily 
explains many of the peculiarities of structure and 
properties which they present There can be little doubt 
that it is justifiable to extend this theory to the explanation 
of the intimate structure of protoplasm , in fact, in his 
later publications Nageli has asserted as much, and in 
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this he 13 supported by such authorities as Sachs and 
Sfrasburger; out it is impossible to say anything- at 
present as to the form and arrangement of the micelle? of 
protoplasm beyOnd this, that they do not so act upon 
polarised light as to suggest that they are crystalline 
Full details on this subject, as well as a vast amount of 
other information, is given in the treatise on the Micro¬ 
scope (second edition, 1877), which Nageli wrote together 
with Schwendener ; fortunately an English edition of this 
important work may soon be expected to appear. 

In tracing the development of Nageh's theory, it has 
been necessary to depart from the chronological order of 
his works In the years between 1S58 and 1868 he 
published his Butrhge zur wissinschafthehm Botanik, 
which include several important works, for the most part 
anatomical. In the first number there is an elaborate 
paper on “The Arrangement of the Fibro-vascular Bundles 
and the Mode of Growth in the Stem and Root of Vas¬ 
cular Plants/' which is important as containing a purely 
morphological classification of the different forms of tissue 
of which these organs consist. This is followed by a 
detailed account, in the fourth number, of the mode of 
growth in thickness and of the arrangement of the fibro- 
vascular bundles in the stem among the Sapindaueer, and 
this number also contains Nageli’s well-known investiga¬ 
tion into the mode of development and growth of roots, in 
which Leitgeb was associated with him This publication 
has a further interest connected with it, in that Schwen- 
dener’s hist papers on what is now known as his Lichen- 
thcory appeared in it. 

During this period Nageli frequently contributed papers 
(the Botantsche Mittheilungcn ) on a variety of subjects 
of botanical interest to the Proceedings of the Bavarian 
Academy, an activity which continues up to the piesent 
time. Allusion has already been made to some of these, 
and it would be worth while, did space permit, to give an 
account of most of them Among the more important 
the following may be mentioned —“ On the Sieve-Tubes 
of Cucurbita/' <f O11 the Proteid Crystalloids of the Brazil- 
nut/' "On the Development of Varieties/' “A Theory of 
Hybridisation.’' Of late years Nageh has turned his 
attention more especially to the study of the chemical 
composition and vital processes of the lower Fungi, such 
as Yeast and Bacteria Among the interesting results 
obtained is the discovery, in yeast-cells, of a ferment 
(invertin) which converts cane- into grape-sugar, and of | 
peptones But the real importance of these researches 
only became apparent on the publication of two larger 
works, viz . “Ihe Lower Fungi in their Relation to In¬ 
fectious Disease" (1877), and "A Theory of Fermenta¬ 
tion" (1879) It is of course impossible to give here any¬ 
thing like a satisfactory account of the contents of these two 
books. The first tieats fully of the important part played 
by Bacteria in infection and contagion, showing, in fact, 
that these organisms are the causes and earners of the 
various forms of disease. In the second, after an exhaustive 
account of the process of alcoholic fermentation has been 
given, a new theory of it is propounded, based, not upon 
chemical principles, like that of Liebig, but upon the 
principles of molecular physics. Fermentation is defined 
as being “ the communication of the oscillations of the 
molecules, groups of atoms, and atoms of the substances 
composing the living protoplasm to the molecules of the 
fermentible substance, in consequence of which the equi¬ 
librium of the molecules of that substance is disturbed, 
and decomposition is the result." It is also pointed out 
that, in th6 case of yeast, the sugar is to some extent 
decomposed within the cells, but for the most part outside 
them. 

Though this account of his works is but little more 
than an enumeration of them, yet It will suffice to show 
how important are Nageli 5 contributions to botanical 
science in the deportments of morphology, anatomy, and 
physiology, not merely as additions to the accumulated 


store of facts, but as new generalisations from those facts, 
and as opening up fields for future research. 

Sydney H. Vines 


PROF. TAIT ON THE FORMULA OF 
EVOLUTION 1 

A NOTHER point to which I ought Lhus early to direct 
your attention is the necessity for perfect definite¬ 
ness of language in all truly scientific work. Want of 
definiteness may arise from habitual laziness, but it much 
more commonly indicates a desire to appear to know 
where knowledge is not. Avoid absolutely all so-called 
scientific writings in which (as Cleik-Maxwell said) the 
attempt is made to “^ive largeness of meaning" to a 
word by using it sometimes in one sense and sometimes 
in another. It is true that we may thus economise in our 
language, and avoid the necessity for introducing new and 
hard terms But it would be a mosL expensive and per¬ 
nicious economy. It is only a blockhead who could 
object to the use of a new term for a new idea. 

Our only source of information in physical science is 
the evidence of our senses. To interpret truly this 
evidence, which is always imperfect and often wholly 
misleading, is one of the tasks set before Reason It 
is only by the aid of reason that wc can distinguish 
between what is physically objective, and what is merely 
subjective Outside us there is no such thing as noise or 
brightness'—these no more exist in the aerial and 
ethereal motions, which are their objective cause, than 
does pain in the proj'ectile which experience has taught us 
to avoid You will find many prominent ideas, relics of 
a less enlightened age, from which Natural Philosophy 
has not yet wholly shaken itself free, which owed their 
existence solely to the confusion of the subjective with the 
objective 

With observation and experiment as our sole sources 
of information we have no right, in physical science, to 
introduce tl priori reasoning We may (unprofitably of 
course) speculate on what things might have been, but 
we must not dogmatise on what they ought to have been, 
we must simply try to discover what they are. 

For aught that we can tell, the properties of matter, 
and physical laws in general, might have been other than 
wc find them to be How can any one of us tell whether 
bib conscious self might not have been associated in life 
with the body of an Eskimo or of a New Zealander, instead 
of with what he (no doubt) considers its much preferable 
tenement ? Speculations of such a kind must always be 
wholly unproductive and unprofitable, but for all that we 
cannot but allow that they are not intrinsically absurd 
Some years ago a critic of Mr. Herbert Spencer's 
Philosophy happened to quote from a book of mine the 
remark I have just made (that the properties of matter 
might have been other than we find them to be). Mr. 
Spencer's observation on this point is highly .instruc¬ 
tive Had he not been a severely grave philosopher I 
should have taken it for a joke. lie said, "Does this 
express an experimentally ascertained truth? If so, I 
invite Prof. Tait to describe the experiments." H Mr 
Spencer has quite recently published a species of ana¬ 
lytical inquiry 8 into my lf mental peculiarities," "idiosyn¬ 
crasies of thought,” u habits of mind," 11 mental traits," 
and what not, From his illustrative quotations it appears 
that some or all of these are manifested wherever there 
are differences between myself and my critic in the points 
of view from which we regard the elements of science. 
Hence they are not properly personal questions at all, but 

1 Put of on Introductory Lectiire delivered October 36, 1BB0 
■ la my letter (Natvib, vol 1m p 40a) wiH be found an illustrative 
anecdote, which Ur. Spender dealirci to be "not dr the feint ” A great 
scientific min, to whom I ihowed the correspondence, remarked that Ur 
Spencer mim be the only man 10 England who could not He the perfect 
appoaiteneai of ihe anecdote. 

i Appendix to First Principle*, denting with Crttnum*. {Wilboma and 
NorgatCj 1BB0) 
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questions specially fitted for discussion here and now. I 
may, therefore, commence by inquiring what species of 
" mental peculiarity” my cntic himself exhibited when 
he seriously asked me whether I had proved by experiment 
that a thing might have been what it is not 1 1 

The title of Mr. Spencer’s pamphlet informs us that 
it deals with Criticisms; and I am the first of the sub¬ 
jects brought up in it for vivisection, albeit I have been 
guilty (on Mr. Spencer’s own showing) only of 11 tacitly ” 
expressing an opinion ' Surely my vivisector exhibits 
here also some kind of " mental peculiarity” Docs a 
man become a critic because he quotes, with commenda¬ 
tion if you like, a clever piece of analysis or exposition 
published by another ? 

In Naiure for July 17, 1879, I reviewed Sir E 
Beckett's able little book, " Origin of the Laws of 
Nature,” and as an illustration of that author's method I 
said 

“ He follows out in fact, in his own way, the hint given 
by a great mathematician (Kirkman) who made the follow¬ 
ing exquisite translation of a well-known definition .— 

11 ‘Evolution is a change from an indefinite, incoherent, 
homogeneity to a definite, coherent, heLcrogcneity, through 
continuous differentiations and integrations.’ 

"[Translation into plain English]—‘Evolution is a 
change fiom a nohow isn, unLalkaboutable, all-ahkcncss, 
to a somehowish and in-general-talkaboutable not-all- 
alikencss, by continuous somcthingelsifications and stick- 
togethciations iif 

Later in my article occurs the following paragraph, 
which also is quoted by Mr. Spencer — 

"When the puiposely vague statements of the ma¬ 
terialists and agnostics are thus stripped of the tinsel of 
high-flown and unintelligible language, the eyes of the 
thoughtless who have accepted them on authority (’) are 
at la 9 t opened, and they are ready to exclaim wiLh 
Titania 

" Mcthinks 1 1 was enamour'd of an a^s. ’ ” 

The translation is from Kirknian’s lemarkable work, 
" Philosophy without Assumptions," which at that date I 
had just read with pleasure and profit Humiliating as 
the confession may appear, I there saw Mr. Spencer’s 
" Formula.” for the first time, and I did not notice the 
title given to it Ilcnce, in quoting it from Kirkman, I 
very naturally called it by its proper name, a “ Defini¬ 
tion.” For this I have incuricd the sore displcasuie and 
grave censure of the mventoi of the definition. It seems 
I should have called him the discoverer of the formula f 
Now this is no petty quibble on words. Il involves, as 
you will see immediately, an excessively important scien¬ 
tific distinction, to which your attention cannot be too 
early directed 

Mr Spencer complains that an Amepcan critic (whose 
■estimate is "tacitly” agreed in by Mr. Matthew Arnold) 
says of the " Formula of Evolution ” —" This may be all 
true, but it seems at best rather the blank form for a 
universe than anything corresponding to the actual world 
about us.” On which I remark, with Mr. Kirkman, 
41 Most just, and most merciful! ” But mark what Mr 
5 pencer says — 

" On which the comment may be thaL one who had 
studied celestial mechanics as much as the reviewer has 
studied the general course of transformations, might simi¬ 
larly have remarked that the formula—* bodies attract 
one another directly as their masses and inversely as tlie 
squares of their distances/ was at best but a blank form 
for solar systems and sidereal clusters.” 

We now see why Mr. Spencer calls his form of words 
* Formula, and why he is indignant at its being called a 
Definition . He puts his Formula of Evolution alongside 
of the Law of Gravitation 1 Yet I think you will very 
easily see that it is a definition, and nothing more. By 
the help of the Law of Gravitation (not very •accurately 
quoted by Mr. Spencer) astronomers are enabled to 


predict the positions of known celestial bodies four years 
beforehand, in the Nautical Almanac, with an amount of 
exactness practically depending merely upon the accuracy 
of the observations which are constantly being made ;— 
and, with the same limitation, the prediction could be 
made for 1900 a d., or 2000 AD, if necessary If now 
Mr. Spencer's form of words be a formula, in the sense 
in which he uses the term as applied to the Law of 
Gravitation, it ought to enable us to predict, say four 
years before-hand, the history of Europe, with at least its 
mam political and social changes 1 For Mr Spencer 
says that his “formula” expresses "all orders of changes 
in their general course,—astronomic, geologic, biologic, 
psychologic, sociologic ”, and therefore "could not pos¬ 
sibly be framed 111 any other than words of the highest 
abstractness." 

Added\ November 11, 1880 

Mr Kirkman lias lately “ discovered a formula” more 
general than that of Evolution, the “ Formula of Universal 
Change ” Here it is — 

"Change is a penchoretical syneclw of pamparal- 
lagmatic and porrotcroporcumatical differentiations and 
integrations.” 

Even to this all-embracing formula, with Mr. Spencer’s 
leave, I would apply the humbler but fittLr term "defini¬ 
tion ” 

Of Mr Spencer's farther lemarks there arc but three 
which are directed specially against myself (Mr Kirkman 
is quite able to fight his own battles ) He finds evidence 
of “ idiosyncrasies ” and what not, in the fact that, after 
pioclaiming thaL nothing could be known about the 
physical world except by observation and experiment, I 
yet took part in writing the "Unseen Universe”; in 
which aiguments as to the Unseen are based upon sup¬ 
posed analogies with the seen. He says —"clearly, the 
relation between the seen and the unseen universes cannot 
be the subject of any observation or experiment, since, 
by the definition of it, one term of the relation is absent.” 

1 do not know exactly what " mental peculiarity ” Mr. 
Spencer cxlubiLs in this statement. But it is a curious 
one Am not 1 , the thinker, a part of the Unseen, no 
object of sense to myself or to others , and is not that term 
of relationship between the seen and the Unseen always 
present ? But besides this, Mr. Spencer mistakes the 
object of the book in question The theory there deve- 
veloped was not put forward as probable, its purpose was 
attained when it was shown to be conceivable and not 
inconsistent with any part of our present knowledge 
Mr Spencer’s second fault-finding is Apropos of a 
Review of Thomson and Tail's Nat PhtL (NATURF, 
July 3, 1879) by Clerk-Maxwell Maxwell, knowing of 
couise perfectly well that the authors were literally 
quoting Newton, and that they had expressly said so, 
jocularly remarked "Is it a fact that ‘matter 1 has any 
power, either innate or acquired, of resisting external 
influences?” Mr Spencer says —"And to Prof. Clerk- 
Maxwell's question thus put, the answer of one not 
having a like mental peculianty with I'rof. T.ut, must surely 
bc—No.” Mr. Spencei, not being aware that the passage 
is Newton’s, and not recognising Maxwell’s joke, thinks 
that Maxwell is at variance with the authors of the book 1 
Finally, Mr. Spencer attacks me for inconsistency &c 
in my lecture on Force (Nature, September 21, 1876) 
I do not know how often I may have to answer the 
perfectly groundless charge of having, in that Lecture, 
given two incompatible definitions of the same term. 
At any rate, as the subject is much more important than 
my estimates of Mr. Spencer’s accuracy or than his esti¬ 
mates of my "mental peculiarities,” I may try to give him 
clear ideas about it, and to show him that there is no 
inconsistency on the side of the mathematicians, however 
the idea of force may have been muddled by the meta¬ 
physicians. For that purpose I shall avoid all reference 
to "differentiations” and "integrations” ; either as they 
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are known to the mathcmaticiansj or as they occur in Mr. 
Spencer’s "Formula. 1 ' Of course a single line would 
suffice, if the differential calculus were employed. 

Take the very simplest case, a stone of mass and 
weight W t let fall. After it has fallen through a height 
h y and has thus acquired a velocity v t the Conservation 
of Energy gives the relation 


Here both sides express real things* M~ is the kinetic 

energy acquned, IVh the work expended in producing it, 
But if we choose to divide both sides of the equation 

by ^ (the average velocity during the fall) we have (by 

a perfectly legitimate operation) 

Mv - ir/, 

where / is the time of falling. 7 his is read —the 

momentum at qutred n the pi oduct of the fo> cc into the 

time during which it has 

acted Here, although the ^ 

equation is strictly correct, it 

is an equation between purely 

artificial or non-physical 

quantities, each as unreal as 

is the product of a quart into 

an acre. It is often mathe- -- 

malicallyconvenient, but that 

is all The introduction of 

these artificial quantities h, 

at least largely, due to the \ 

strong (but wholly mislead- 

ing) testimony of the “ miw 

cular” sense. 1 

Each of these modes of X? 

expressing the same truth, of \ 

course gives its own mode 
of measuring (and therefore 
of defining) force 

The second form of the equation give* 

iv- Aty 

t 

Here, therefore, force .appeals as the time-rate at which 
momentum changes, or, if uc please, as the time-rate at 
which momentum is pioduced by the force In using 
this latter phrase we adopt the convenient, and peifectly 
unmisleading, anthropomorphism of the mathematicians ' 
This is the gist of a part of New ton’s second Law. 

The first form of the equation gives 

1 / vl 
tV- 2 3 

~ h 

so that the same force now appears as the space-rate at 
which kinetic energy changes, or, if we please, as the 
space-rate at which energy 15 produced by the force 
Here are some of Mr Spencer's comments —"force is 
that which changes the state of a body , force is a rate, 
and a rate is a relation (as between time and distance, 
interest and capital); therefore a relation changes the 
state of a body. 11 

The contradiction which Mr. Spencer detects here, and 
over which he waxes eloquent and defiant, exists in his 
own mi|id only. The anthropomorphism which has mis¬ 
led him is but a convenient and harmless relic of the old 
erroneous interpretations or the impressions of sense. 

P. G. Tait 


COMET-FINDERS 

I T is only lately that the meteorites! or many of them 
which wc see of a night making bright streaks in the 
heavens, have been shown to belong to definite streams 


having definite orbits and periods, and with the increase, 
of our knowledge of these orbits the number of comets 
identified as travelling in the same orbits as meteor- 
streams has likewise advanced. 

Now that the intimate relation between comets and 
meteorites has been settled, greater interest attaches to 
the discovery of these casual visitors, many of which have 

C assed in our neighbourhood unobserved This is shown 
y the increased number of comets seen, now that it is 
part of the business of several observatories to keep up a 
systematic search 

To do this properly, a telescope of large field of view 
is required, and a constant sweeping of the heavens must 
be kept up, and to do this with an ordinary equatorial is 
extremely tedious, owing to the continual change of the 
position of the body required. 

To go back to early days of comet-finding, we call to 
mind the first instrument specially constructed for the 
purpose, so far as we are aware It is a telescope of 
Galilean construction, with an object-glass of z\ inches. 



diameter, and having a Lot.il length of 5 inches. This 
was made by Dollond during the first few years of this 
century for Dr. Kitchener Since that time astronomical 
instruments have grown apace, and we have now before 
us Dr. Carl’s '* Repertonum fur Evperimental-Fhysik 
containing a description of (he new comet-finder con¬ 
structed Dy Herr Schneider for the Observatory at 
Vienna. 

The telescope of this instrument has an object-glass of 
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6 inches aperture and 4} feet focal length, and the 
mounting is a sinking change from what we are usually 
accustomed to sdf. The great point to be attained by it 
is to carry the telescope equatorially and allow it to move 
on a declination axis in such a manner that the eye-end 
remains stationary while sweeping the heavens It will 
be seen from the plate which, by the kindness of Dr. 
Carl, we are able to reproduce, that the declination axis 
is earned above the polar axis somewhat in the usual 
way, but that the telescope, instead of being carried by 
its middle at the end of the declination axis, is carried 
by a frame, O, so that the eyepiece is in the prolongation 
of that axis, and also in the prolongation of the polar 
axis, so that it remains stationary, while the object-glass 
sweeps in all directions. The handles d and k, within 
easy reach of the observer, enable him to give the requi¬ 
site motion to the telescope without the change of position 
necessary with an ordinary instrument The telescope is 
balanced on the declination axis F by the counter-weight 
Q, and the excess of weight on one side of the polar axis 
is balanced by the counter-weights Q Q Q 

Heir Schneider proposes to mount telescopes of much 
greater size, siy 30 or 40 feet long, in the same manner. 


NOTES 

M. Milnl-Edwardsj having completed the publication of his 
-great work on " Fhysiclogie Comparer, M a subsciiption has been 
opened by M Duma*, the Perpetual SecreLaiy of the Academy 
of Sciences, for the purpose of presenting the veLeran zoologist 
with a gold medal. Subscriptions are to be sent to M Maindron 
at the Secretariat of the Academy of Science^, or to M. Victor 
Maason, publisher, boulevard St Germain, Pans M, Milne- 
Edwarda’s great work is composed of fourteen large octavo 
volumes—the first four of which are out of print—of 500 pages 
«ach ; the publication began in 1857, and has been accomplished 
by twenty-three years of continual work It includes all the 
lectures which have been delnered by M Milne Edwards at the 
Museum of Natural History during that lengthened period, and 
could not have been accomplished if the author bad not bad the 
-advantage of the immense scientific resourcei accumulated in that 
establishment during the last two centuries foi the study of 
nature. 

A Vienna correspondent sends us the following data regard¬ 
ing the Agiam earthquake—The damp ejected matter of the 
mud-volcano at Kesiucn near Agram was found to contain no 
elementary sulphur nor sulphuretted hydrogen, but it contained 
sulphur metals decomposable by acids, and eai thy cai bonates, 
along with organic substances of a humus nature The chief con¬ 
stituent of it 13 fine sand with watei, and it comes from no great 
depth. The mud volcano at Scvete, near Agram, also ejects 
<2m. high) chiefly a clayey-sandy mud, which maybe thrown up 
by movements of the ground water r ihe Gratz geologist, Peters 
(writing in the Tagtsposi), characterises the Agram earthquake 
of November 9 to 14 a s one of the most normal which could be 
observed in that region. Ihe movement kept exactly the 
direction of south-souLh-west, and was thus precisely at right 
angles to the chief direction of the Eastern Alps The entiic 
breadth of the territory affected appears to be indicated by the 
towns of Klagenfurt (Cannthia) and Szegedin (Hungary). .Since 
the formation of the Alps, and bo through a long senes of geo¬ 
logical periods, all subterranean movements in this region of 
Central Euiope have been in this ouc direction (u Suss fir^t 
showed). For some month;. past movements hate been per 
reived to be in progress in various localities. That Agram 
ahuuld be affected as it has been is explained by an inspection of 
the geological map Not very far north from that town riaes 
x remarkable block of greenstone surrounded by chlorite schist 
limestone and other layers. A not very broad band of recent 


Tertiary deposits separates the low ground from that mountain 
block, which thus forms a comparatively fixed point in the 
system. Every movement coming from south south-west propa¬ 
gated by these strata must impinge horizontally on the green 
atone block, and cause a greater or less curvature of the strata, 
which manifests itself most where the lower ground remains free 
from Tertiary deposits. Unfortunately for Agram the strongest 
movement was directed precisely against that mountain block, 
and so upon the town before it The whole phenomenon has 
nothing to do with volcanic processes. The repetition of the 
shocks is easily explained by the reaction from curvature of the 
strata not occurring all at once. In opposition to Peters, the 
astronomer and meteorologist, Rudolph Falb of Gratz, holds" 
the Agram earthquake to be volcanic, and connected with the 
strong attraction of subterranean lava by the moon They seem 
to have continued at more or less frequent intervals during the 
post week. 

In several parts of Lhc Tyrol (Hall, Thaur, Rum, Innsbruck) 
an earthquake-shock was experienced on the 14th inst. about 
9 15am, and on the same day there was a considerable shock 
(lasting 20 sec.) in Bavaria, at Fartenkirchen and Mittenwald 
about 8 p.m. Dr, Franz Woeliner has been delegated by the 
Vienna Academy to Croatia to report on the phenomena. 

A r w lone accompanied by earthquake shocks is reported to 
have occuired at Sitka in Alaska on October 25, Causing much 
devastation. 

Jusrafler the death of its founder. Dr Broca, the well known 
Rtvue d l Anthropology' entered on lb LenLh year Uh successor 
ill the direction of the Rtvue % Dr. Topinard, issues a prospectus 
intimating that it will be continued wiLli renewed energy on the 
lines laid down by its founder. The Rtvuc embrace ^ all the 
varied departments of anthropology, and its edilor has the 
collaboration of the most eminent workers 111 the varied depart¬ 
ments 111 l'rancc Broca left a great number of anthropological 
papers in various stages of completeness, and these arc to be 
pub’iahed in successive numbers of the Revue t which deserves 
every encouragement. 

The laboiatoiy of M f acazcs DuLbiers at the Sorbonne has 
been opened Lhis year again for experiments in zoology In 
the summer it will be transferred to the coast station in 
Britan ny 

The Pans Museum of Natural Ilidory being situated in a 
somewhat out-of-way place, h rather deserted by the students, 
and great efforts arc madt to lender the cour e of lectures which 
are delivered Ihcie unusually attractive. M, Fremy, Lecturer 
nn Chemistry, will speak on the great discoveries in chemistry 
made almost simultaneously in Pans and in Loudon about a century 
ago, and will peiform all the onginal experiments, some of them 
With the very ui'.trumenb which were used by the discoverers. 

A \i~AY interesting acquisition has just been inode by the 
botanical department of the British Museum In 17S3-4 John 
Millar made a senes of water colour diawmgi for the Earl of 
Bute, showing the "leaves, stalks, and ramification? of plants, 
for the puipose of ascertaining then several species " They are 
bound m five volumes, with an elaborately flourished title page, 
and fill 92S octavo pages. The museum has puichased the 
drawings. 

The seismograph on Muunt Vesuvius 19 saul to indicate great 
subterranean dynamism Streams of Java continue to flow down 
the north-west side cf the cone, and are increasing both in 
volume and number, "The \ esuviau eruption,” the Times 
correspondent Btates, " has entered on a phase of greatly increased 
activity. The news reached us on Saturday, but, as P appeared 
only In those papers which ore directly interes’cd m the Funicular 


8 4 


NATURE 


[ Nov . 25, 1880 


Railway, It wu looked upon ai an exaggeration to attract Sunday 
excursionists It ii now, however, confirmed that the lava is 
flowing over the udaiowardi Naples, and, after having destroyed 
the outwork built to protect the upper station of the railway, is 
running rapidly In a vivid Streak of fire parallel to the line, but 
at a distance which does not thus far imperil its safety. The 
spectacle Ik described as magnificent, and crowds were out 
watching the course of the lava and speculating on the fate of 
thfc Funicular Railway/ 1 

An International Congress of Electricians Accompanied by an 
International Exposition of Electricity will be held in Paris 
during the autumn of 1881. This Exposition is to be opened 
(under the patronage of the Government, though at the pecuniary 
risk of private parties) on August I, and to continue until 
November 15 following. The Congress of Electricians will 
meet on November 15 in the rooms of the Palace of the Troca- 
ddro. Opportunity will be given for exhaustive research in all 
the various branches. The Exposition will remain open each 
evening until eleven o'clock to afford opportunities of testing the 
practicability of the different systems of electric lighting. The 
Congress is to assemble under the presidency of the Minister of 
Posts and Telegraphs, and the vice presidency of three French 
and three foreign delegates. 

On February 10, 1879, a few gentlemen interested in the study 
of man met in the Smilhsoman Institution to devise a method 
of mutual improvement The effort, resulted in the formation of 
the Anthropological Society of Washington, with Major Fowell 
for president, and Dr. Reynolds and Frof O T Mason as 
recording and corresponding secretaries. Twenty-four papers 
have been read, which, if one might judge from their title*, are 
most interesting and valuable contributions We learn from the 
American Naturalist that it is not yet decided whether a journal 
will be published, inasmuch ns the Smithsonian Institution and 
the Bureau of Ethnology n afford ample opportunities of pre¬ 
serving all papers of permanent value." Without doubting this 
fact, we still hope that this young and vigorous society may not 
only have lb. own publication, hut also Lhat a long career of 
activity may ensue to provide the material for filling the pages 
of the same. 

Herr V. Bkrqso, In ■ recent work, 11 Fra Mark og Skov, 1 
has given some interesting data in regard to the habits of the 
Tarantula, Lycosa tarcntula , Latr , whose nests he has traced 
and examined on the Roman Compagna. lie found that the 
nest, which was well rounded and smooth, was approached by a 
tunnel which, after running about a foot straight down below 
the surface of the ground, made a sudden =hort turn before it 
finally descended for about another foot into the spider\ abode 
The entrance to the tunnel is concealed by an ai ched covering 
made by the interlacing of grasses and leaves. The eggs are 
inclosed in a spun bag, and the young appeal in the autumn, 
when they immediately seat themselves on the body of the 
moLhcr where they remain till about April, neither parent nor 
offspring seeking food during their hybernation. As many as 
991 individuals were on one occasion removed in February from 
the body of an emaciated tarantula. The superstitious error of 
Assuming that Ihe bite of the animal induces an irresistible desire 
of dancing is due to the fact, lhat dancing having been originally 
employed as a remedy against the poison, which is believed to 
be eliminated by profuse perspiration, the action of Lho poison 
was confounded with the means of its eradication. 

Exotic butterflies hive long, from Lhcir beauty, engaged the 
enthusiastic attention of wealthy collectors, some of whom. Os 
notably the late Mr. Hewiston, have olfco enriched entomological 
literature with works containing coloured figures of their favourite 
insects. M. C. Oberthttr of Rennes* who, with his brother 
Jtentf, u the possessor of a very extensive entomological museum. 


in which Is contained the late Dr. Bolsduvml’s collection qf 
Lepidopterm, has jbit published his Quatrifcme limison of a 
work, 11 jfctudes d’Entomologle," which has ddn or lest regularly 
appeared during the last few years. The present part is devoted 
to the <l Plpllionld^ ,, of hla collection, and six coloured plates 
Illustrate the species and varieties which he considers it necessary 
to describe. 

Much interest has been excited In Norway by the recent 
appearance of a colony of beavers on the Voldifjord, a branch 
of the Frierfjord, which Is At a considerable distance from the 
beaver-station still remaining at Omli on Nedenaeq. 

Under the title lagttageher aver Nordlys amhllede 1 Noige f 
Svtnge eg Danmark , bearbeidede af Sophus Tromholt (Chris¬ 
tiania), w e have the results yielded by 839 observations of lho 
aurora boreabs, at 132 Scandinavian stations, on 154 nights, be¬ 
tween September 1878 and April 1879 on which the northern light 
was visible. These observations are arranged under four heads 
in accordance with (1) longitude and latitude of stations ; (2) time 
of year and age of moon; (3) colour, form, and altitude of 
streamers ; (4) sound. Herr Tromholt considers that it may be 
accepted as certain, tbat the auiora is a local phenomenon, 
circumscribed by narrow limits, and manifested at inconsiderable- 
distances from the earth's surface; that the light is generally 
white, and less often red or green, but that in latitudes higher 
than Bergen it not unfrequently presents spectral colours; and 
that the accompaniment of sound u an indisputable fact in 
relation to the auroral phenomenon. We leora from Natures 
that Herr Tromholt has resumed bis observations of the 
aurora borealis, to which he hoj devoted his attention for many 
years. It is his intention to make a catalogue of every recorded 
manifestation of the northern light in Norway, and for this pur¬ 
pose he requests the co-operation of oLher observers, and will be 
grateful for reference to any foreign sources of information, 
such as ships' log^ journal*, weather tables, almanacs, &c., 
which might yield materials towards the better elucidation of 
this phenomenon. 

In a letter addressed to Mr. Oust by Prof. F. W. Newman, 
and just published in the Journal of the Royal Asiatic Society, 
on the Libyan languages, the writer remarks that St Augustine 
in his own day attested that one language prevailed in Roman 
Africa, and that it was quite natural to suppose the same to be 
the case now, when n large and striking similarity was found in 
the leading nnuns and verbs. The changes however induced in 
*500 years have broken up the original unity, and Prof Newman 
states that wc are now foired to admit at least four languages, 
each differing from the other moie than German from Dutch, or 
Portuguese from Spanish. 

Tiie annual course of five lectures in connection with ihe 
Broun Institution wilt be delivered by Dr. W. S. Greenfield, 
Professor-Superintendent, in the theatre of the University of 
Loudon, Burlington Gardens, W., on December 13, 15, 17, 20, 
and 22, at 5 30 p m. Subject Further Investigations on An¬ 
thrax and Allied Disease! in Man and Animals. Microscopic 
specimens will be exhibited on December 22 from 4.30 p.tn. 

We learn fiom Psyche that Miss F.mily A. Smith, a well- 
known entomologist of Peoria, Illinois, has gone to Leipzig, 
where, if the university authorities will allow it, she will piusue 
a general couise of zoological work in the new laboratory of 
Prof. Lc lick art This lady was recently elected a member of 
the Entomological Society of London. 

Caft. H. Kino, R.N., writes with reference to the Instances 
of fascination mentioned at p. 56, vol. xxiii., tbat having heard 
(hat the American ostrich might be enticed within gunshot by a 
person lying upon his back and kicking his legs and arms la the 
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he tried this with perfect success in Uruguay ; be suppose' 
lAat curiosity wu the motive. A large coral upon Lhe copper 
tf a man-of-war, Capt. King states, is not unprecedented, he 
fcmtoben in 1839 seeing one of the size and shape of a large 
cauliflower! taken from the bottom of a vessel of the Indian 
navy, in the Persian Gulf, by a pearl-diver. 

Prof, Graham Bell has promised to read a paper before 
the Society of Arts upon his "Photophone 11 at the ordinary 
meeting on Wednesday, December i. As considlrable interest 
H likely to attach to Lius paper it is announced that only members 
of the Society can be admitted, and that they will be required 
to provide themselves with special tickets issued for the 
occasion. 

We referred in the 41 Physical Notes" of our issue of 
November ik to a paper lead before the American Association 
at Boston by Prof. Young, which combated certain phenomena 
in thermo electricity which were alleged to have been observed 
by llerr Enter. We have since received fiom Mr T. Brown of 
Belfast a letter in which, on behalf of Prof Franz Exner of 
Vienna, he expressly disavows any such discoveries as those 
which Prof Young has set himself to refute. We readily accord 
to our courteous correspondent the opportunity for this dis 
avowal, since any reflections cast even inadvertently upon the 
accuracy of Trof, Franz Exncr's work might unfairly prejudice 
readers against the general reliability of the researches which he 
has published in another department of science, and which our 
readers are aware are just now exciting considerable attention 

In Namjhe, vol. xxii. p. 616, it was stated, on the authority 
of the Japanese papers, that Prof. Atkinson had, "during a 
sojourn in the Mitake Mountains of the Province of Koshu, dis¬ 
covered another valuable deposit of coal," We are now informed 
that although Mr. Atkinson visited Lhe Mitake Mountains last 
summer, he can lay no claim to so important a discovery. 

The Hon Sir Ashley Eden, K C S.I., has appointed Babu 
Ambika Churn Sen, M.A., and Synd Sakhawat Hossem, B.A , 
a native of Behar, to the two scholarships of 200/. a year each, 
recently created by the Bengal Government to be held at llie 
Royal Agricultural College, Cirencester. 

The Frocureur-General of Pans having sent an explanatory 
note stating that he did not mean to attack the character of the 
medical advisers of the public prosecutor, but merely to give 
vent Lo his peculiar views, these gentlemen have withdraw their 
resignations and resumed their work. 

The Cullen' Company have arranged for a course of lectures 
being delivered, or papers read, at the hall of Lhe company 
during the ensuing winter season. The course will consist of 
four lectures or papers upon subjects intimately connected with 
the materials used in the manufacture of cutlery, the lectures to 
take place on the following dates s—Wednesday, December ], 
1880, Wednesday, January 5, 1881; Wednesday, February 2, 
1881; Wednesday, March 2, 1881. Sir Heniy Bessemer, C.E , 
F.R.S.j has promised to commence the course, and will, on 
December i, read a paper " On the Manufacture and Uses of 
Steel, wiLh special reference to its employment for Edge Tools." 
The admission will be entirely free, but by ticket, which may 
be obtained on application to the hon. secretary, addressed lo 
the Cutlers' Hall. 

It is announced that the electric cable manufacturing firm, 
Berthoud Borel and Co. of Cortaillod, in Neuchitel, have made 
a highly important discovery in practical telegraphy. After a 
long and expensive senes of experiments they have succeeded in 
devising a method of laying cables whereby the inductions of the 
electric current from one wire to another, although the wires are 
In juxtaposition, is prevented. This discovery, it J«, asserted, 
rtttfovea the last obstacle in the way of the widest possible 
txtwtasloh of faculties for telephonic communication. 


OUR ASTRONOMICAL COLUMN 

The Third Comet or 1869 —This comet, the orbit of which 
has so dose a resemblance! to that of the comet discovered by 
Mr, Swift on October 11, was detected at Marseille by M. 
Tempel on November 27, 1869, in the constellation Pegasus, 
and appears to have been last observed on December 31 at 
Leipsic and Kremsmunster, the hope of seeing it after the next 
period of moonlight not having been verified. On November 29 
Dr. Vogel, observing at Lei me, described it m, a very famt 
large object elongated in the direction of the decimation circle : 
m the comet-seeker its diameter was about 6 '. On December 7 
it was still very faint, large, and elongated in the direction 300*, 
Lhe central condensation very slight. On the following night its 
diameter was 5' f it had 11 a peculiar milky appearance" and 
hardly any central condensation, so that observations were 
attended with difficulty. On the 2 Ht it was seen only with 
much exertion of the eye, but on the 31st, though the comet 
was veiyfamt, Prof. BruluiR consideied hu separate comparisons 
certain to about ten seconds of arc. At Kremsmunster Prof. 
Strasser found it 11 extraoidmanly faint" during its entire visi 
bihty, and in consequence of wanting central condensation, very 
difficult to observe, and hence considered that his positions would 
not possess Lhe ordinary degree of accuracy. The elements of 
the orbit were calculated by Tiele, Oppolzer, Schulhof, and 
Bruhns, the parabolic orbit published by the latter in No 1788 
of the Astronomischc Nachnchtcn being founded upon nearly 
the whole extent of observation, he remarks with respect to 
it •—“Erne angestellte Verglel chung lnesigen Beobocbtungcn 
schemt aber dock auf einc Abweichung der Hahn von der Para- 
bel hinzudeuLen . . M We are not aware that any further 
examination of this point was mode. If the period of revolution 
be really something less than eleven years, the circumstance of 
the comet having escaped observation prior to 1869 will not 
nevertheless occasion surprise, considering that both in 1B69 
and 1880 it has approached near the earth and has yet been 
very faint and diffused, so that when the perihelion passage has 
occurred at other seasons of the year it might be beyond reach 
of the telescope. It will be most essential for the theory of the 
comet’s motion that observations should be continued as long as 
possible at the present appearance, that if it prove to be one of 
short perio l its next return to perihelion may be closely pre¬ 
dicted - the computation of the planetary perturbations during 
Lhe period 1869-80 will of course be a necessary process with 
this object in view. 

The Star LalAude 1013-4 —Mr. G. Knott has examined 
this star, to which we lately drew attention, as being credited 
with the very discordant magnitudes 5, 7‘7, and 10. He wri f ci» 
from Cuckfield on November 21 : "I looked the star up on 
November 8 and again on November 19, and found it on each 
occasion 7 9 mag, and sensibly equal to B.D. + 51", No 131, 
which forms a convenient comparison star This estimate, it 
will be seen, agrees nearly with that in the DuichmusUrun^ ; 
Hording marks the star 6m. 


CHEMICAL NOTES 

In the last number of the Bertchte of the German Chemical 
Society Herr v. Lippmann describes experiments which thow 
that a solution of pure cane sugar, when charged with carbon 
dioxide, is slowly converted into inverted sugar. If Lhe carbon 
dioxide be pumped into the sugar solution under pressure, the 
rate of inversion is considerably increased : at ioo° the inversion 
takes place rapidly. 

In Lhe Annalts Chun . ct Rhys, the results of M. RoouL’s 
experiments an the freezing points of alcoholic liquids are 
detailed. An aqueous solution of alcohol containing rfi per 
cent, by volume freezes at - 0*5 ; a solution containing 47 9 per 
cent, freezes at - 32°. The freezing point of solutions containing 
from 24 to 51 gram alcohol per loo grm. water Is decrea'ed by 
0**528 for each granr of alcohol: when more than 51 grm. 
alcohol are present to ioo grm. water no regular decrease Itt the 
freezing point was observable. The freezing points of various 
Wints ore given in the paper referred to. 

In Comptes rtnd , M Kessler announces that he has prepared a 
cryitalllied hydrate of hydrofluosilicic acid, viz., HjSibg. aH,0. 
The hydrate is a hard, colourless, vary deliquescent solid, which 
fumes strongly in air, and melts at about 19 . 
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In the same journal M, de la Source describe! hu experiments 
on the dialysis of ferric oxide dissolved in a solution of 
feme chloride, “ Fer Bntvais" of medicine consists of 
^oFefO!. FcjClfl ; after three months' dialy&is of a dilute solu¬ 
tion of this substance the greater part of the chlorine had passed 
into the dvalysate, the proportion of ferric oxide to chloride was 
then li6Fe a O|. FegClg, and the chlorine yet continued to pasj 
through the dialyser. The author thinks that feme hydrate is, 
per se t under certain conditions soluble in water. 

Herr A. Herzen describe^ in BicJ t Cmtralblatt some ex¬ 
periments on acetous fermentation. In each of three flasks was 
placed ioo c*c pure water. to the first flask to per cent, pare 
alcohol and a drop from the surface of a fermenting wine full 
of Mycodcrma acett were added , to the second flask were added 
5 per cent, of pure acetic acid and a drop of the fermenting 
wine, and to tne third flask were added 5 per cent, acetic acid, 
5 per cent, of a saturated solution of bone acid, and a drop of 
the fermenting wine. After eight days at 25° no Afycoderma 
appeared in the first flask, much appeared in the second, and a 
little in the third. Hence the author concludes that Mycodcrma 
ateti lives at the expense of acetic acid already formed vn wine, 
and that it does not cause the transformation of alcohol into 
acetic acid, but that it is rather a consequence of this chemical 
change; further, that bone acid retards the development of 
Mycodcrma, but does not prevent it in presence or already-formed 
acetic add. 

In Dingier* s Polytech-Journal a paper appears by Drs Lunge 
and Schappi, on bleaching-powder The results confirm the 
now generally accepted formula find proposed by Oclling, viz., 
CaOCICI. 

It was shown some time a^o by 11 . T Broun that alcoholic 
fermentation proceeds more slowly under diminished than under 
ordinary pressure According to Boussingault {Compt. rend.), 
however, sugar is rapidly transfoi med into alcohol by the action 
of yeast, if the carbon dioxide and alcohol, as these arc produced, 
be rapidly removed from the fcimenting liquid. Addition of 
alcohol soon stops fermentation under ordinary circumstances , 
Boussingault shows that if the vessel containing the fermenting 
liquid be connected with an an-pump which is worked energetic¬ 
ally, fermentation proceeds rapidly even when a considerable 
amount of alcohol has been added to the Liquid. 

In connection with the recent liquefaction of ozone by Haute- 
fcudle aud Chnppnu the following numbers, from a paper by 
the same authors in Compt tend., me of interest, as showing the 
exact influence of temperature and pressure on the ozonising of 
oxygen Diminution of pressure does not tend to increase the 
amount of ozone produced, but decreased temperature exert-, a 
marked action in increasing the amount of oxygen transformed 
Into ozone — 


Tcuuicm Teiuion of oiane riopnrtum cf oaoue hy height 

of / — r --- — 


oxygen. 


O* 

30 “ 

lOu’ 


Cl* 

an* 

10 o" 

Tfa 

108 70 

S 3 84 

55 

— 

0 314 

a 149 

0 106 

— 

3 Sq 

51 £3 

33 76 

31 54 

1 4 3 

O 304 

0 152 

0 133 

0 0117 

3<su 

4 u 30 

30 Go 

33 30 

— 

O 201 

0 154^ 

0 na 

— 

«S 

34 80 

33 9 J 

15 5 ? 

0 oS 3 

O IQI 

0 151 

0 104 

0 on 3 

1B0 

22 JO 

l6 58 

10 53 

— 

O 1 9l 

0 137 

0 069 



A Ditte describes in Compt rend, a number of new fluorine 
compounds of uranium , the most important are UF fl . 8IIF and 
UOjFj, produced by the action of hydrofluoric acid on the oxide 
UjOq , when the former compound is heated in a closed platinum 
dish it melts, gives off hydrofluoric acid and small quantities of 
the oxyAuonac UOF 4 , which compound is produced In larger 
quantity by heating the above mentioned oxyfluoride, UOjF |f in 
a closed vessel. The hexAuonde UF 0 is produced by heating 
the double salt UF« . 8IIF in an open crucible Various double 
salts are aLo described, the general formula b.ing UO l F l . 4MF, 
where M may be K, Nqj^Li, Rb, or Tl, 

Cleve has made a rcdetermioation of the atomic weight of 
the very rare metal erbium { Compt 7end). Assuming the 
formula of the oxide to be Er,0 1f the atomic weight of the metal 
u 1G6. Pure erbix, Ei-, 0 ,, is a beautiful rose-coloured earth, 
slowly soluble in acids, having a specific gravity of 8*64, nnd 
forming silts characterised by a deep-red colour; several of 
these salts are described by Cleve. 

The same author has succeeded in separating nearly pure 
JhuUum ; this metal and its salts are colourless, but solutions of 
the salts show two absorption band', one strongly marked in the 


red, and one broad band in the blue. The atomic weight^oT 
thulium is 129*6 or 1707, according as the metal is regarded u 
di- or Irl valent. 


PHYSICAL NOTES 

It is stated that amongst the recent discoveries of Prof. Bell 
in connection with the photophone research is the interesting 
fact that melted sulphur conducts electrically like selenium, but 
only at temperatures below that at which it thickens and becomes 
dark and viscid. 

Thu Comptis rendu* for November 2 informs us that Prof. 
Graham Bert and M. Janssen have attempted to hear with the 
photophone the sounds believed to accompany the rapid com¬ 
motions taking place in the solar photosphere The experiments 
were made at the Observatory of Meudon, a selenium cylinder 
being placed in different parts of an image of the sun some two 
feet 111 diametei. No very conclusive results were obtained, but 
M. Janssen has further suggested that a sort of concentrated 
effect might be obtained by passing a number of successive pho¬ 
tographs of a sun spot across a beam or light, the variations ot 
the intensity of the beam producing sounds when they fall upon 
the sensitive "photophonic pile" of selenium. Some experi¬ 
ments in furtherance of_this suggestion are now proceeding. 

Having undertaken a senes of researches upon the rapidity 
of evaporation of liquids, in dependence from the cohesion of 
mole cult on their surfaces, M. Sreznevsky has measured how 
this rapidity vanes with the vernation? of the height of the 
meniscus. He has established that, the diameter of the meniscus 
remaining invariable, the rapidity of evaporation increases as 
the height of the meniscus diminishes, that is, as its radius in¬ 
creases. Theie is however an anomaly a? to this last law for 
distilled water : when the evaporation is measured in a meniscus 
the height of which is gieater than the radius of its basis, the 
rapidity of evaporation increases throughout, however the radius 
of the meniscus begins by diminishing, and increases only after 
having passed through a minimum, but this minimum does not 
have a corresponding minimum in the rapidity of evaporation. 

AT the recent meeting of the Helvetic Society of Natural 
Sciences M. Forel described a thermal bar which is developed 
111 w later parallel to the shore of a lake of fireah water, and Which 
separates the pelagic from the littoral region. The water of the 
foi mcr region remains long, and in some lakes always, at a tern- 
pciature aDove 4 C , in the littoral region, if the winter be cold, 
the temperature descends between and zero ; and between 
the two there is a band of water at 4 , descending to the bottom 
—a kind of mountain with crest parallel to Ihe shore and a Ulus 
on either side. 

M. DufuUR described at the same meeting an apparatus for 
indicating the variations of chemical intensity of the sunlight. It 
lias some likeness to Draper’s tithonometer; the principle is, 
opposing the variable action of light on a mixture of chlorine 
ana hydrogen, with an electric current (of variable intensity, aud 
measurable each instant), which by its passage causes decomposi¬ 
tion of a quantity of hydrochloric acia equal to that produced 
by action of the light on the mixture of chlorine and hydrogen. 
The apparatus is like a Rum ford differential thermometer; in 
one bulb is some hydrochloric acid solution, with carbon elec¬ 
trodes, in the other some sulphuric acid. The light acts on the 
former One mode of measurement is to note Lhe time token in 
displacement of the sulphuric acid column a certain distance 
along the connecting tube Then bring back Lhe column to its 
original position by passing the current. 

M PiCTF/T has lately made experiments {Arch, dt Sci ,) 
as to the dissolving power of gases and vapours on one 
another. Various solutions of alcohol and water were suc¬ 
cessively put into one of two glass balloons connected by 
a tube; pressure was diminished with an air-pump, so that 
the space became filled with vapours from Lhe mixture. By 
closing the tapered point of the second balloon with the 
blowpipe, the apparatus allowed of distillation being effected 
with small differences of temperature. Plunging successively 
the balloon that held Lhe solution in water at from o* to 80, 
and the other in water only i" or a fraction of a degree below 
that of the liquid, M, Pictet got condensed products, the quality 
of which indicated what "affinity of solution" existed between 
water and alcohol. The following conclusions were arrived at: 
The weight of condensed liquid 11 proportional, in unit time, to 
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Lfife difference of temperature between the liquid in ebullition and 
(Be condensed liquid. The weight of liquid condensed in unit 
time ii independent of the interior pressure or of the mean tem¬ 
perature during distillation. Analysis shows that the gases 
nave no power of solution on one another M. Tictct was thus 
led to an industrial process for rectification of spirits 


GEOGRAPHICAL NOTES 

AT the meeting of the Geographical Society on Monday, Sir 
Bartle Frere read what may best be described as a suggestive 
paper on Temperate South Africa as a route to the Central 
Equatorial Region. After defining the temperate region ns the 
vast tract of country extending to Cape Frio on the Atlantic 
coast and to the mouth of the River Tugela on tbe opposite side 
of the continent, and giving a brief account of its geography, 
&c , Sir Bartle addressed himself chiefly to the task of pointing out 
how it could be made available as a base of opeintions in exploring 
the country north of the Zambesi, and sugges'ing agencies which 
might be turned to account for the extension of geographical 
knowledge. These agencies are the traders and hunters, who 
have a wide acquaintance with many regions otherwise unknown, 
and missionaries of various denominations The laltci have no 
less than eighty-four fixed stations beyond the colonial bound 
arses, manned by B12 Europeans, many of whom are highly 
cultivated and intelligent men, and have great opportunities for 
acquiring geographical information. Sir Bartle hrere also hoped 
that the Council of the Society might sec their way to urging the 
Government to undertake a proper survey of the coa^t-line, as 
well as of the interior of the five colonies. 

Ar the meeting of the Berlin Geographical Society on Novem¬ 
ber 6 Lhe bafe arrival of Dr Lenz at Timbuctoo (by a route not 
before taken by any European) wnb announced Two of hi*, 
followers weielost 111 the desert, and Uo had gone luck. Dr 
Sleeker (who lately went to Massowah w 1 ill Herr Rohlfs) will, 
according to circumstances, eiLher push through the Galla regions 
or to the East coast, or to the Great Lakes. Major v. 
Mechow reached a town on the Qunnza, in the lerntory of the 
Hollo, about 2Co km. from Malangr on July 19, after gieit 
difficulties, especially in carriage of the boat. The natives were 
friendly throughout A luile above the place reached are the 
two last falls of the Quanza, between which is the mouth of the 
Cambo The Major seems to have been lhe first white to visit 
these waterfalls. He was going to Lupung wilh a view to 
determine lhe course of iht Quanza Dr Pogge and Lieut. 
Wusmann were also travelling in that region the same month, 
intending to reach MussumM, the rc>idcnce of the Muala 
Jam he , Dr. Toggc’s object is to establish stations in the interior. 
Lieut. Wissmann will make journeys for topographical and 
collecting purposes. The Italian liavcller, Dr. Matteucci, is 
seeking to reach Bornu from South Dar-For, going round 
Wadai and Bagirmi Intel' aha the Society lesoived to memo¬ 
rialise the German Government to take part in the international 
project of Systematic Polar investigation. 

At Lhe sitting of November 19 of the Sociuc de Geographic 
of Paris M. Zweifel received the palm of Officer of the Academy 
ai a reward for the discovery of the sources of the Niger, in 
company with M. Marius Mousticr. The laureate declining to 
speak himself, nn address was delivered on behalf of him anJ his 
companion* by Dr Harmand, the well-known explorer of 
Cochin China. It appears that MM Zweifel and Monstier *aw 
a granite rock from which the pow rful stream takes its rise , 
but they were not admitted, to -Lhe site, owing to lhe high 
priest of iembi Saleh, who inhabits an island situated on 
a small lake formed by th p stream at a very few miles from its 
source. So something more remains to be done to complete 
the work begun by Laing, Keade, and Blyden, 

Sir Allen Young leaves England next month in his yacht, 
■nd will vibi t, among other places, the Canary Llands, a portion 
of the West Coast of Africa, and St. Helena, extending his 
voysjge as far as the Cape, where he will make preparations and 
Inquiries for a projected expedition of discovery to be undertaken 

him to the Antarctic regions. It will be remembered that 
the Erebus and Terror, commanded by Sir J. Ross and Capt 
Croilcr, penetrated in 1841 to 78° 4* S. # a latitude which has 
never been reached before or tince. 

The November number of Pctermann's Mittheilungen has a 
long papa by Spirldion Gopccvtc^containing his ethnographical 


studies in Upper Albania. A very hne map embodies the 
important results of Sevcrzov’s exploration of the Pamir in 1S78, 
with accompanying text, followed by an account of Lieut -Col 
Fjevzov’s journey through Mongolia in 1878-9, tu Kuku-Choto 
and Kalgan. A summary 1* given of the Arctic a ark of 1880, 
followed by the usual monthly note*; 

The firit Bulletin of the recently-formed Internaiiunal Geo¬ 
graphical Institute at Berne consists of a programme of the 
projected Italian Antarctic Expedition under Lieut. Bone, whu.1i 
is to leave Genoa in March 1881 A sketch is gi\en of uhat has 
been previously done in thus region, showing that the field in 
practically virgin 50 faros scientific work is concerned. The 
programme of the Italian expedition is very comprehensive, and 
the ultimate object is to pave the way for the establishment of an 
Antarctic observing station. 

No 3 of vol, m of the Deut^hc giegiaphis*. he fihithr, the 
organ of the Bremen Geographical .Society, contains the con¬ 
tinuation of Lhe unfortunate Dr. Kutenberg's journal in 
Madagascar, and the lecture given at the Danzig meeting of the 
German Association by Dr Neumayer on" Polar Expeditions 
or Polar Re^eaich^” To the latter aide lectuie we refened 
last u cck, the point insisted on being that while the two nre 
perfectly congruous, the former should be subjected to Lhe latter, 
which must be earned out on the system of Polar observatories 
advocated by Weyprecht, and to which nearly every civilize! 
nation adheres except England 

The new number of tbe Mai'.eilles Geographical Society's 
BuiUtin contains a vciy voluminous account by Mes^r- Zweifel 
and Mouslier, of their expedition to tile sources of the Nigtr. 
This memoir is ilhlstiatcd by a map sho*ing tliur route, and 
supplemented by an appendix containing information as to the 
natural resources of the countiy traversed, the laces < f the 
interior, kc 

The last part of Le Globe contains a paper (with nnp) on t!ie 
Island of Cyprus, by M l’.uil Lhaix, and some account cf 
recent researches in the Pamir, furnished by M. Venmkoff 

In the current number of Tes Missions Cathohjue r, M. Arm 
bruster has commenced a series of papers oil Corea, drawn from 
information furnished from Lime to tuue by the Romish mis¬ 
sionaries, lhe only Europeans w ho liav c ever had any nppjrLunry 
of acquiring a real knowledge of the interior. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxmni) —'1 he pielimlnary examination in the Nairn al Science 
School begins on Monday next, November 39. The 1 mal 11 oiiu .1 
School begins on Monday, December 6. 

The Brakenbuiy Scholarship in Natural Science at Balliol 
College has been awarded to Mr William Struiid, from Owens 
College, for proficiency m physics and chemistry Pioxwu 
dursit Mr A D. Hall, from Manchester Grammar School. 
Mr. J J Ilarf, Manchester Grammar School, and Mr J. E. 
Marsh of Balhol, arc honourably mentioned 


ON A METHOD OF DETERMINING THE 
CRITICAL TEMPERATURE FOR ANY 
LIQUID AND ITS VAPOUR WITHOUT 
MECHANISM 1 

A PIECE of straight gla 1 ^ tube- 60 cenLimelres is 1 con¬ 
venient length —is to be filled with the substance in a fatale 
of the greatest purity possible. It is to contain such a quantity 
of the substance that, at ordinary atmospheric temperatures 
about 3 or 4 cenLimelres of the tube are occupied by steam of 
the substance, and the remainder liquid. Fix the tube in an 
upright position, with convenient appliances for warming lhe 
upper 10 centimetres of lhe length to the critical temperature, it 
to whatever higher or lower temperature maybe desired, and 
for w arming a length of 40 centimetres from the bottom to same 
lower temperature, and varying its temperature conveniently at 
pleasure, 

Commence by warming the upper part until the surface or 
separation of liquid and steam sinks below 5 centimetres from 
the top. Then warm the JowesL part until the surface rises 
1 By Sir William Thomson, fluudi Assochuon. Swan^n, Seciion A 
Tuesday, August jr 
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again to a convenient position, 1 Operate thiu, keeping the 
surface of separation of liquid and solid at as nearly as possible 
a constant position of 3 centimetres below the top of the tube, 
until the surface of separation disappears. 

The temperature or tie tube at the place where the surface of 
separation was seen immediately before disappearance is the 
critical temperature. 

It may be remarked that the changes of bulk produced by the 
screw and mercury in Andrews’ apparatus are, in the method 
now described, produced by elevations and depressions of tem¬ 
perature in the lower thermal vessel By proper arrangements 
these elevations and depressions of temperature may be made as 
easily, and in some case 1 ; as rapidly, as by'the turning of a screw. 
The dispensing with all mechanism and joints, and the simplicity 
afforded by using the substance to be experimented upon, and no 
other substance In contact with it, in a hermetically sealed glass 
vessel, are advantages in the method now described. It is also 
interesting to remark that in this method we have continuity 
tJirough the fluid itself oil at one equal piessure exceeding the 
critical pressure, but aL different temperatures in different parts, 
varying continuously from something above the critical Lcmpera 
ture at the top of the Lube to a temperature below the critical 
temperature in the lower part of the tube 

The pressure may actually be measured by a proper appliance 
on the outside of the lower part of the tube to measure its 
augmentation of volume under applied pressure If this is lo 
be done, the lower thermal vessel must be applied, not round 
the bottom of the tube, but round the middle portion of it, 
leaving, as already described, 10 or 20 eras above for observa¬ 
tion of the surface of separation between liquid and vapour, 
and leaving at the bottom of the tube 20 or 30 ems, for the 
pressure measuring appliance 

This appliance would be on the same general principle as that 
adopted by Prof. Tau in hn> tests of the Challenger thermome¬ 
ters under great pressure {Prottetfings, Royal Soc Edm., 1880), 
a principle which I have myself used in a form of depth-gauge 
for deep-sea soundings, in which the pressure is measured, not 
by the compression of air, but by the flexure or other strain 
produced in brass or glass or other elastic solid. 


ABNORMAL VARIATIONS OF BAROMETRIC 
PRESSURE IN THE TROPICS , AND THEIR 
RELATION TO SUN-SPOTS, RAINFALL , AND 
FAMINES 

the first part of his work on the Meteorology of the Bombay 
Presidency, which was submitted to Government in August, 
1875, Mr. Charles Chambers pointed out that the variation of the 
yearly mean barometric pressure at Bombay shows a periodicity 
nearly corresponding in duration with the decennial sun-spot 
period (see * f Meteorology of the Bombay Presidency/' §26, 
p. 12), and in August, 1878, in a letter to Nature, vol. xvm, 
p. 567, I drew special attention to this relation, pointing out that 
the observations of the winter and summer half-years, separately 
as well as conjointly, show that the pressure is low when the sun¬ 
spot area is great, and vice versd, but that the pressure curve lags 
behind the sun-spot curve 

In November of the same year tho eminent physicist, the late 
Mr. John Allan Broun, regarding the relation thus established 
between the variations of barometuc pressure and sun-spots os 
one of very great importance, in llut it gave a piobability to the 
existence of similar lavra in the venations of other meteorological 
element!! which he believed was previously wanting, communi¬ 
cated to the same periodical (Nature, vol. xix. p. 6) an article 
in which he showed, from the observations recorded at Singa¬ 
pore, TVevondmm, Madras, and Bombay, that the years of 
greatest and least mean barometric pressure are probably the 
same for all India, and from thu he inferred that the relation to 
the decennial sun spot period found for Bombay holds for all 
India 

In December, 1878, Mr. S. A. Hill supplemented and con¬ 
firmed Mr, BrOun’s communication by giving tiro Liar data for 
Calcutta (Nature, vol. xlx. p. 432). 

In May, 1879, Mr. E. D. Archibald communicated to 
Nature, vol. xx. p. 28, the fact (brought to his notice by Mr. 
S. A. Hill) that at St. Petersburg the mean annual barometric 
pressure'll high when the sun-spots ore numerous, low when they 
are few, but Out the pressure epochs lig behind the sun-spot 
epochs. 


In December of the same year Mr, Blanford presented to the 
Asiatic Society of Bengal a paper (Jbumal of the Asiatic 
Society of Bengal, vol. xlix. part li. 1880, p. 70) in which 
it was shown mat the barometric observations recorded at 
Batavia from 1866 to 187S, at Akyab, Chittagong, and Darjeeling, 
from r867 to 1878, at Port Blair from 1868 to 1878, and at 
Singapore from 1869 to 1878, afford more or leu confirmation of 
the results previously obtained for other stations in India. 1 And 
in the same paper Mr. Blanford brought forward the observations 
recorded at the kuuian observatories at Ekaterinburg, Slat oust, 
Bogolowsk, and Barnaul from 1847 to 1877, and showed that at 
the two former stations during the whole period, and at the two 
latter during the first half of it, the barometric variations were 
similar to Lhose previously obtained by Mr. Hill for St Petersburg. 

Xu a subsequent letter to Nature, published in March, lSSo, 
Mr. Blanford discussed the same observations in greater detail, 
dealing with the summer and winter observations separately, as 
well as conjointly, and showed that the decennial variation of the 
barometric pressure found for St. Petersburg was exhibited 
only by the observations of the winter months. He also obtained 
similar results for Ekaterinburg and Barnaul, but he appears to 
have overlooked the very important facts that the range of the 
winter curves rapidly decreases in passing from St. Petersburg, 
through Ekaterinburg to Barnmiland, that the summer curves for 
the two latter stations are, on the whole, of the same character 
as the summer curves or the Indian stations, as may be seen by 
comparing the dotted curves for Ekaterinburg and Barnaul, 
given in Naiure, vol xxi p. 48, with the summer curve for 
Bombay, given in vol. xvni. p. 568 of the same periodical He 
aho showed that the barometric curves for Batavia, Singapore, 
and Tort Blair were, os at other Indian stations, of the same 
character both in winter and summer. 

In 1873 and 1874 (see British Association Reports for those 
years) Mr. Meldrum showed that there was strong evidence of a 
connection between sun-spots and rainfall, and he has recently 
(•■ee Monthly Notice of the Meteorological Society of Mauritius 
for December 1878) put this question beyond nil reasonable 
doubt by showing that the mean yearly rainfall of Great Britain, 
the continent of Europe, Amcnca, India, and the Southern 
Hemisphere, varies in the same way us the Bun-spots being on 
the average great when they are numerous, small when they are 
few. 

In my “Brief Sketch of the Meteorology of the Bombay 
Piesidency " 2 in 1876, I pointed out that the abnormal variations 
of the monthly mean barometric pressure in that year were 
mainly variations in the intensity of the usual seasonal move¬ 
ments, although at least some portion or the variations influenced 
a wider area than the Indian monsoon region, and in the Sketch 
for 1877 I attributed the uniformly high barometric procure and 
the deficient rainfall of that year Lo a weak development of the 
equatorial belt of minimum pressure, probably induced by a 
diminution of the solar heal. 

In the Report on the Meteorology of India in 1877 Mr. Eliot 
showed that the high pressure of that year was a characteristic 
of the whole Indian area and also of Australia 

In my meteorological sketch for 1878 I showed that the 
abnormal barometric movements observed at Zi-ka wei in China 
and at Manilla in 1878 were similar to those recorded in Western 
India j (hat the latter largely influenced Lhe rainfall of the Bom¬ 
bay Presidency, and that in former years of deficient rainfall at 
Bombay the barometer had been relatively high, not only at 
Bombay, but also at Mauritius and Batavia 

la the paper {Journal of the Asiatic Society of Bengal, vol. 
xlix. part 11., 1880, p, 70) aheady quoted, Mr. Blanford has 
confirmed the fact that the excessive pressure observed in the 
Indian area in the years 1876 lo 1878 extended to China and 
Australia, and he has also shown that it affected Western 
Siberia also. 

In my sketch for Lhe year 1879 I have shown that these 
uniform variations of barometric pressure are accompanied by a 
nearly uniform variation of the percentage rainfall of all portions 

1 During the first half of these periods the results for Singapore, Akyab. 
Chittagong, and Darjeeling differ so much from inch other and from tho 
remarkably accordant revulii obtained from tho more widely scdaraiad 
stations of Bumbay, Calcutta, Port Blair, and Batavia aa to augfeit that tha 
former are of doubtful validity during the earlier yearx 

■ These sketches are submitted annually to Gove foment in Auguat of the 
year follow log that Lo which they refer. See notices in Natuki. vol. xvm 
pp. 199 and Gig, vol xxi p, 384. The sketch for 1S79, containing luma 
limber Important conclusions win reference to the variations of rainfall and 
barometric pressure, hoi recently been submitted Lo Government. 
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of the Bombay Presidency, and that the proportionate increase 
or decrease of the abnormal rainfall, corresponding to a fall or 
rise in the abnormal pressure of a tenth of an inch of mercury, 
amounts to more than one hundredfer cent, of the normall fall, 
but that the variations of the ordinary monsoon gradients pro¬ 
duce very different effects on the rainfall of different districts, 
depending on the geographical peculiarities of the particular 
locality. 

From all these facts it is clear that there is some intimate rela¬ 
tion between the variations of sun-spots, barometric pressure, 
and rainfall; and as famines in general are induced by a defi¬ 
ciency of ram, it is probable that they also may be added to the 
above List of connected phenomena What is required ui order 
to gain an insight into the causal relation of these variations is 


that they should each and all be studied in gi eater detail than 
has hitherto been attempted. Accordingly I commenced, more 
than a year ajo, a detailed investigation inLo the nature of the 
abnormal variations of barometric pressure, and have been led 
to the discovery of some new facts which appear to me to be of 
sufficient importance to render it desirable that they should be 
published in anticipation of the theoretical conclusions dcducible 
therefrom. 

Commencing with the daily abnormal barometric variations 
observed at several stations m Western India, it was soon found 
that as the time over which an abnormal barometric fluctuation 
extended become longer and longer, the range of the fluctuation 
became more and more uniform at the various stations, thus 
leading to the conclusion that the abnormal variations of long 



duration affect a very v>Ue area. To test this inference it became 
necessary to compare the observations recorded at Bombay with 
those of some distant tropical station. Batavia was cho&en, and 
on curving the daily observations side by side with Lhoie of 
Bombay, me degree of accordance between them was found to 
be truly surprising, considering how far the two stations are 
apart. The next step was to compare the monthly abnormal 
variations of these two stations, and finding that they presented 
many similar features, as well as rome differences, to smooth the 
variations by taking three-monthly means. The degree of ac¬ 
cordance was now round to be sUll greater, many of tne discord¬ 
ances having been eliminated in the process of smoothing; but 
as some differences were still observable the process was re¬ 
peated, giving nine-monthly mefms of abnormal pressure corre¬ 


sponding to the middle of the months January, April, July, and 
Uctober of each year. The carves obtained m thii way for 
Bombay and Batavia were then found Lo be almost identical in 
ferm t but with this very remarkable difference the curve foe 
Batavia was seen to la% very persistently about one month behind 
the Bombay cunst Similar results were then worked out from 
all the available data for the following tropical itatlons St, 
Helena, Mauritius, Madras, Calcutta, and Zi-ka-wei, and Foi 
comparison with them the monthly suu spot areas were t 1 ^ 1 ^ 
in exactly the same manner The results are given in the fol 
lowing table, and graphically represented by the continuous 
curves on the annexed plate:— 

' Taken From the piper by Mewri De La Ru«, Stewart, and Lwwy, 
published in the Phtlou/hteal Tm Hsaitioni for 1870, p km, 
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Comparison of Abnormal Ilarometnc Movements at Dijfn ait 
Statio?}i w —The general resemblance of all ihese curves to each 
other is very remarkable, indeed if Llie Mauritius curve for 
the years 1867 and 1868 be excluded, there is scarcely a single 
prominent feature in any one of the curves which is not 
reproduced 111 the others. To show this the corresponding points 
of the different curves haxebeen maiked with the same small 
letters It will be seen, however, that there is strong evidence 
Of A want of exact simultaneity in the barometric movements at 
different stations, and that as a rule the changes take place at the 
more westerly stations sevctal months earlier than at the more 
easterly ones. This *8 particularly noticeable in the curves for 
St. Helena and Madras from 1S41 tj 1846, when the latter some¬ 
times lagged behind the foimer by as much as fcix months , 111 
those for Mauritius and Calcutta from 1855 to 1866, when the 
latter persistently lagged scxeral month-. behind the former, in 
those for Bombay and Calcutta from 1862 to 1866, when the 
difference in time often amounted to upzoardj of rue months , in 
those for Bombay and Batavia from 1867 to 1878, when (as 
already remarked) the latter lagged behind the former at an 
average interval of about one month , and ill those for Bombay 
and Ti-ka-wei From 1876 to 1878, when the latter lagged up¬ 
wards of nx months behind the former. It appears then that 
these Ions atmospheric waves [if such tiny may be called) U avel at 
a very slow and variable rate round ih t eait/i from west to ca^t, 
tile the cyclones of the e> ti a ti opical latitude* 

Bombay k red. Chambers 

{To be continued ) 

DR SIEMENS’S NEW CURE FOR SMOKE 
"p ROM among a number of letters which have been sent us on 
this subject we have selected the following for publication , 
to these Dr. Siemens has been good enough to append eome 
Important remarks 

In Nature, vol xxul. p. 25, I read with interest an article 
by Dr. Siemens describing an ingenious gas and coke fire which 
be suggest a as a cure for the smoke nuisance. But although the 
darkening of the atmosphere or fog will certainly be prevented 
by its use, I am afraid the gflj-j from the cole, especially the 
carbonic oxide, will make the fogs at least as poisonous and 
injurious to health as the open coal fires mt present in use. 

In these circumstances a description of an 11 Asbestos gas fire " 
free from this objection, which we have had In use in our 
smoking room for the last three years, and which, after a few 
Alterations, has proved perfectly satisfactory, mayperhipe interest 
your readers. * 
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A i-inch gas-pipe furnished with four Bunsen burners is laid 
on the hearthstone under Lhe grate and parallel to the ribs, so 
arranged that the tops oF the burners (which are made elliptical 
to pass through the bars) are flush with the upper surface of the 
grate, and two inches back from the line of the nils. The fire¬ 
place is loosely filled with a preparation of asbestos in pieces 
about the size of a hen’s egg. 

This fire not only evolves a large amount of heat, but has a 
very cheerful appearance, similar to that of a bright coke fire, 
and to insure this it is essential that the burnert should he 
placed close to the ribs, as stated above, and not in the centre of 
the grate. If this is not attended to the asbestos in the centre of 
the fire will be raised to a high temperature, but will not be 
sufficient to heat those portions in front, which will then not only 
be of no use as radial on in themselves, but act os screens to the 
light and heat generated m the centre. I suspect this was the 
cau-e of the failure of Dr. Siemens' pumice gxs fire. 

The cost of maintaining this fire is simply that of the amount 
of gas burned, ns the asbestos is not consumed, and its prune 
cost is trifling I have only further to add that there is noL the 
slightest trace or fumes or smell from the fire two minutes after 
It is lighted. D. A. Stevenson 

Fdmburgh, November 15 

Dr, Siemens boa described in your pages the form of coke* 
gas grate which he has fitted in his own hou^e. As I had fitted 
a simitar arrangement ia this house before Dr. Siemens' IcLter 
appeared in the Times of November 3, and as it is simpler than 
Dr Siemens' and succeeds even beyond my expectation, I send 
you a drawing and description of it. It varies, of course, accord¬ 
ing to the shape of the grate m which it is fitted, but for the sake 
of comparison I have copied Dr. Siemens’ grate, and drawn my 
arrangement as fitted into it 

Instead of Dr. Siemens’ arrangement for withdrawing Lhe heat 
from the back of the fire and bringing it to the front, I merely 
line the whole grate—sides, back, and bottom—with fire-bricks 
This obviates the necessity for the close-fitting ash-pan described 
by Dr Siemens, which would be rather expensive to fit. I make 
the fire-brick in the bottom of the grate slope towards the front, 
and leave a space of one inch between the front of it and the 
perforated gaspipe down which space the ashes fall on to the 
heaxtb. 

If my grate is not quite economical in working os Dr. 
Siemens', it is very near it, and the first cost of fitting is consi¬ 
derably less. In fact, as most grates are lined with fire-bnek 
at back and sides, nothing has to be done but fit a wedge shaped 
fire-brick into the bottom, a half-inch iron gaspipe, perforated 
with holes in front, and connect it with Lhe gas service, all of 
which can generally be done for a few shillings. 

The saving of kindling wood and of chimney-sweeping would 
pay for it in a year. In Dr Siemens' grate Lhe copper must 
cost about ll A grate fitted with this arrangement looks exactly 
the same as an ordinary grate, and there is nothing to prevent 
ordinary coal being burnt in it—in fact coal can be burnt in it 
with much less smoke than in an ordinary grate by turning on 
the gas for a few minutes when fresh coal 19 put on, when the 
dense black smoke emitted by the new coal is completely burnt 
up in the gas flame. To people who object that a gas grate 
must produce a bad smell in the room I can only say, “Come 
and see." They will find that we have three grates with this 
arrangement in constant use in these chambers, and that Lhey 
produce no smell and make a very pleasant fire. Any person 
who takes an interest m the subject la quite welcome to come in 
and lojk at them at any time. Cosmo Innes 

Adelplu Chambers, 7, John Street, Adelphi 

Having been experimenting for some years in the direction 
referred to by Dr. Siemens m Nature, \ol xxin p* 25 ,1 must 
beg to differ with him most seriously in some of his conclusions. 
The gas-fire with coke which he describes has, so far u our ex¬ 
perience goes, several practical objections which prevent its uie 
in the place of an ordinary gas fire, whilst when compared with 
a good coal fire it fails seriously. 

First, with regard to the objections to Dr. Siemens' fire. It 
requires about half an hour to become anything like warm, as 
against ten to fifteen minutes with a well-lighted coal fire. 
Second, it makes os much or more dust and dirt than a good coal 
fire Third, the grate requires os much cleaning and care u 
with coal 

I am not surprised at the economy, comparing the coal fire as 
shown with gas and coke, but if the result had been taken in 
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companion with a good Abbotsford grate with solid day bottom, 
back and sides, the figures would have appeared seriously the 
other way. 

In a room of exactly naif the cubic area of the one referred to 
by Dr Siemens we have an Abbotsford grate a little over fid 
cubic foot capacity, the actual measurement of the fire space being 
5} inches deep, 5 inches back to front, 14 inches wide. This 
U lighted at 7 o'clock every morning and at 10 o’clock the grate 
Is filled (not piled high). Thu fire bums until 10 or 11 o'clock 
every night untouched, practically smokeless, making the room 
pleasantly warm all over In the severest weather, and without 
making a handful of cinders in a month. One ordinary boxful 
of coals lasts two days. We have five, sometimes six, fires going 
dally at nn average cost for coal for the winter season or five 
shillings weekly, or less than twopence per day per fire That 
Dr. Siemens is correct so far as the old style of fire grate is con¬ 
cerned, I know to my cost, but taking any good grate with clay 
sides and back and a solid clay bottom, his fire at its best will 
not compare either for cleanliness, economy, or comfort. 1 

Gas fires are wanted where absolutely no attention and duBt 
can be permitted. Allowing 'either of these 'as possible, no 
substitute I know will approach a well-constructed open fire with 
a solid clay bottom and fire-box 

With regard to the waste heat, it U no greater Llian absolutely 
necessary to take away the poducts of combustion, as, with our 
grates, it is utilised for warming the upper rooms. At this moment, 
with five good fires, there is visible from the tops of our chimneys 
nothing except a clear transparent current of warm air, any one 
at a cursoiy glance would say there were no fires I11 the house. 

It must be Dome In mind when I refer to cost that wc cook 
entirely by gas, and the price of good cool here is 14 s. 2d, per 
ton, coke bang about half this price. What is required in a gas 
fire is a perfectly clean source'or radiant heat, without trouble, and 
quickly available these conditions are not in any way fulfilled 
by Dr. Siemens 1 arrangement. With the exception of two or 
three minutes expended in lighting, all he has attained can be 
found in a more perfect form in - many of the fire-grates which 
have been In common use for the last ten years Amongst our 
many attempts at gas fires one, although not absolutely the same 
as Dr. Siemens’, was practically so, and was condemned because 
it required as much trouble as our present fires, and was much 
slower in lighting It would be both interesting and instructive 
if Dr. Siemens would test an Abbotsford grate under the same 
conditions as hu'eoke gas fire, and supplement his report with 
one from the individual who has to da the cleaning up and 
dusting, a department which it is more than probable he ignores 

Another important matter Is that I believe the cost of making 
and fixing Dr Siemens’ grate would be not less Lhan that of a 
good modern fire-grate. Thos. Fletcher 

Warrington 

Through your courtesy I am enabled to reply to the 
objections raised by three correspondents against my proposed 
gu-coke grate, before they have actually appeared in your 
columru. 

Mr. D. A. Stevenson considers that the use of coke is 
objectionable on account of the gases evolved in its combustion, 
and especially Ihe carbonic oxide gas, which would poison the 
atmosphere. In reply I have to say (hat in burning coke with a 
supply of hot air, and in contact in front of the grate with the 
atmosphere, its entire combustion is insured, resulting in car¬ 
bonic acid, which is a necessary constituent of our atmosphere 
In obtaining the same amount of heat through the perfect com¬ 
bustion of gas, products of combustion at least equally objection¬ 
able from a sanitary point of view will be evolved. 

The gas-asbebtos grate which he describes appears to be judi¬ 
ciously contrived, but Its power of heating trie room depends 
entirely upon tho combustion of gas unaided by hot air or solid 
iheli -Now looo cubic feet of gas weigh about 34 lbs., and the 
heat developed in the combustion cannot exceed 34 X a3,000 — 
748,000 units of heat. 

The heat units produoed in burning a pound of coke may be 
taken at 13.400 (assuming it to contain about 8 per cent, of 
incombustible adjnUtuir, the heat equivalent of pore carbon 

being 14,500 units), and it requires = 56 lbs., or just 

half 4 hundredweight of this coke, to produce the heating effect 
of 1000 cubic feet of gas. 

Taking gal coke at i&r. per ton (which is an excessive price), 
Ae 56 lbt, of coke represent a cost of 5'4</.j as Compared with 
31. 6 sL for the 1000 cubic feet of gas producing the same amount 


of heat. This great difference of oost at once shows the advan¬ 
tage of making coke do as much of the work as possible. With¬ 
out it a gas grate will consume jo to 70 cubic feet of gas per 
hour, whereas my experiments prove that an average consump¬ 
tion of 8 cubic feet suffices to heat a large room when combined 
with a moderate consumption of coke, and with the use of the 
heating arrangement, to which I attach great importance. Another 
important consideration m favour of the joint use of coke and gas 
is that the exis ting gas companies produce both these constituents 
very much in the proportion in which they would be required, 
and could therefore provide the means of supplying an enormous 
number of coke-gas grates, whereas their plant and mains would 
be ouite inadequate to supply a demand upon them for au extended 
application of purely gas stoves. 

Mr. Cosmo lnnes describes a gas grate of his construction, 
having the closed r grate and single gas pipe behind the lower 
front bar which 1 advocate; he proposes to fill the grate with 
common coal, using the gas only as a means of kindling ihe fire. 
My objections to his pioposal are that in using coal he must 
continue to make smoke, which we nrc /desirous to prevent, and 
that the hot back to bis fire means rapid distillation of the fuel 
up the chimney in the form of hydrocarbons and carbonic oxide. 
Inc gas arrangement as shown by him will be efficacious, no 
doubt, as a means of kindling a bright and cheerful fire, but be 



would do better in (hat case to use a few logs of wood instead of 
coals A blight but short-lived lire may thus be raised quickly 
at a cheap rate in a dining-room or in a parlour. 

Mr. Thomas Fletcher admits that my grate has the advantage 
of economy over a common coal grate, but thinks the Abbotsford 
grate the best of all. This grate is according to him practically 
smokeless, and produces only a handful of cinders m a month, 
although common coal u used Now I have no desire to 
detract from the merits of the Abbotsford grate, but I fail to Bee 
why it should be smokeless, considering tnat raw coal is used; 
and the extremely small production of ashes or cinder seems to 
imply that Mr. Fletcher uses an extremely pure and probably a 
smokeless coal, very different from the fuel we are usually supplied 
with in London. 

He also objects to the cost of my arrangement, and his opinion 
In this respect, coming from a practical grate-builder, is entitled 
to every consideration. In first describing my plan I did not go 
into the question of cost of application; but having been dnet 
asked by grate-builders to advise them regarding the cheapest 
form or my grate and the easiest mode of applying it to existing 
fire-places, I have devised a form of application which leaves 
little to be desired, I think, as regards first tost. 

The arrangement is shown by the accompanying sketch, and 
consists of two parts which are simply added to the existing 
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grate, vie. 1—(1) the gu-pipe (^) with holes of about inch 
diameter, t ■$ inch apart along the upper ride inclining tnwardj 
and (3) an angular plate (a) of either cast or wrought Iron, with 
projecting ribs ( 4 ) extending from front to back on its under¬ 
side, either cast with or riveted to the same, presenting a con- 
siderablc area, and serving the double purpose of supporting the 
additional part on the existing grate, and of providing the 
heating-surface produced by the copper plate and fnll-work in 
my first arrangement. In using iron instead of copper it is 
necessary however to increase the thickness of these plates and 
ribs in the Inverse ratio of the conductivity of the two metals, 
or as regards the back plate, from i inch to S inch 

The arrangement will be rendered more perfect by the use of 
the bent plate fastened to the lower grate bar, which directs 
the incoming air upon the heating surfaces. 

The front edge of the horizontal plate has vandyked openings 
(r), so as to form a narrow grating, through which the small quan¬ 



tity of ashes that will be produced by combustion of the coke 
and anthracite in the front part of the grate discharge themselves 
down the incline towards the back of the hearth, where an 
open ash-pan may be placed for their reception. 

In adapting the arrangement to new grates, the horizontal 
grating had better be dispensed with, and the coating with its 
lower nbe extended downwards, so as to find its Axed support 
between the back of the fireplace and the inclined deflector plate. 

Mr. Fletcher speaks of the huge amount of ashes that would 
be produced, but this amount can suTely not be as great as in 
the date of a eoal fire, seeing that the consumption of solid fuel 
is reduoed to less than one-half, of which nearly one-half is 
anthracite, a fuel remarkably free from aihai. Neither do I 
participate In Mr. Fletcher's fear regarding opposition on the 
part or housemaids, except it be from an apprehension on their 
part that, with Othello’s and the chimney-sweeps 1 , thdr 11 occu¬ 
pation be gone . 11 

The tendency of grate-builderi'of the present day, and also of 


your correspondents, appears to be to look for economy to bnck- 
IimngSj which no doubt have the effect of producing hot radiating 
surfaces. I maintain however that such radiation i<> obtained at 
too great a cost of fuel, and that superior economical results will, 
on the contrary, be attained by abstracting the heat from the 
back of the fire, and concentrating it upon the purely carbonaceous 
material in front of the same. 

To illustrate my reasoning I may lien* refer to an experiment 
which can easily be made of throwing a shovelful of bitu¬ 
minous coal into a steel-melting furnace; the result is an instan¬ 
taneous dispersion of the coal, accompanied with a powerful 
refrigerative action on the furnace In constructing gas-producers 
I take advantage of hot walls to turn Folid into gaseous fuel, 
and a fireplace with hot brick boLLom and Bides is very much in 
the conditiun of a good gas-producer, giving out radiant heat 
no doubt, but combined w iih rapid distillation oF combustible 
gases into the chimney This action is made apparent in 
placing on the fuel towards the back of such a grate when in 
full clow a piece of wood, which will be seen to dwindle away 
rapidly w llliout giving rise to flame, the atmosphere immediately 
over the glowing fuel being essentially a reducing one. 

In my grate tnc heat, on the contrary, is confined to the coke 
mi mediately behind the bais, in contact with the heating gas 
flames and with the air of the room flowing in towards the 
chimney, whereas the coke at the back of tlic grate remains 
comparatively cool and unconsumed throughout the day, The 
cold furnace back also means a cold chimney, and u is rather 
remarkable to observe that in the case of the application at my 
office, a thermometer held high up into the chimney showed a 
temperature of only 130 s F , white the front of Lhe grate we* in a 
high state of incandescence These, I maintain, are conditions 
most favourable to economy combined with entire absence of 
smoke or deleterious gases. C Wiltiam Siemfns 

12, Queen Anne's Gate, S W , November 24 


CURIO US IMPRESSIONS IN CAMBRIAN 
SANDSTONE NEAR LOCH MAREE 

N course of the short excursion to Loch Maree and its neigh¬ 
bourhood, Mr Walter Carruthcrs, of lhe Inverness Courier t 
happened, on Tune 13, to light upon an interesting portion of the 
Cambrian or Torridon Red Sandstone of the district, forming 
part of the bed of the bum, near Loch Maree Hotel, on 
which occur what have been called the Victoria Falls, ho 
named from the fact Lhat the Queen visited them. There 
an exposed surface of the rock about sixteen feet in length, 
nearly as much 111 breadth, and almost perfectly level, is 
marked by several double grooves quite discernible, and each 
divided by a very thin raised line. These traverse the whole 
length of the rock in a perfectly straight line, and on both 
sides of them are roughnesses which, if we could entertain 
the idea that the grooving had been caused by some Jiving 
creatures, might be produced by footprints which have been to 
a great extent obliterated. The impressions were so striking that 
they immediately suggested a recollection of the footprints dis¬ 
covered in the sandstones of Morayshire and Tarbatness, though 
there was no other resemblance than their marked character on 
the broad, fiat rock Having heard that Mr. William Jolly, 
H.M. Inspector of Schools, was in the neighbourhood, Mr 
Curruthen called his attention to the subject, and indicated where 
he should find the markings Mr. Jolly wi? not slow to examine 

the spot, and he writes to Mr Camithers as follows, as given in 
the Inverness Courier of July I — 

11 1 found your cunous lines without difficulty, guided by your 
accurate description of their locality They nre assuredly no 
1 mare’s nest/ £>ut bond fide ancient impressions of some kind, 
which should lecelve the attention of geologists, both on their 
own account and as existing in the second oldest geological 
formation in Britain, in which, as yet in Scotland, no evidences 
whatever of organic life have been discovered. 

" The lines or bands in question occur An the chocolate- 
coloured Tomdon sandstone, the Cambrian of Murchison and 
Geikie, which is so will developed around Loch Maree, and 
rises Into the great dome of the Slioch, or the Spear Head, that 
guards Its Waters The most distinct of the impreMions consists 
of two continuous flat bands side by side, ij to it inch broad, 
and about a quarter of an Inch deep, running quite straight across 
the flat layers of sandstone m situ , and perfectly distinct for 
sixteen feet, disappearing on the west side under the superincum¬ 
bent rock, and broken only where portions of the sandidone have 
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been weathered oat In tome places a third line rum alongside 
the two, but thu ii much less distinct and persistent The 
double band resembles nothing more nearly than the hollow 
impression that would be left by double barn of iron placed 
closely together and neatly inserted in the rock for clasping some 
structure on it, if the iron were subsequently removed; or, as 
you suggest, the marks of a gouge driven by a carpenter across a 
board, The bands, when looked narrowly into, consist of very 
fini dose hair-like lines, continuous and parallel to their sides, 
resembling very dunute stnsc left by glaciation, and look as if 
caused by some object drawn along the original red sand, before 
it became the pretent indurated rock, 

11 A similar double line runs parallel to this one, about two 
feet lower down, seven feet long, and a thud parallel double 
line on the other or upper side, three feet long, both of the 
same breadth as the first. Besides those pointed out by you, 
which occur on the same flat of sandstone, other lines exist 
farther down, on the other side of the pool below this rocky 
flat, on a similar bed of sandstone, part of the same layer—one 
three feet m length, another mx feet, running more or less 
parallel to those above. Indications of others may also be seen, 
and, no doubt, several more may be discovered on more careful 
examination. 

•'What they are I can scarcely even snrmise, having seen 
nothing of the satfte kind elsewhere They do suggest the 
possibility of their being the indentations of the caudal append¬ 
age of some huge creature, similar to the hollow tail-lines between 
the footprints on the sandstone at Tar bain ess and along the shores 
of Morayshire—a suggestion strengthened by the fact of the 
existence, on both sides of the line, of numerous rounded 
hollow marks, very like the footprints on these replihferous 
rocks, occurring, as in them, at intervals But the continuous 
even breadth and square section of the bands would seem to 
render this impossible. Then they might be the depressions left 
on the 1.0ft sand by the hinder portions of the shell of some large 
crustacean—a more likely cause, rendered more probable by the 
existence of very good ripple mark*, on the same sandstone, in 
the same and neighbouring layers. The striec-like lines of which 
the grooves consist would seem to point to some moving agent, 
organic or physical. They may, however, be the casts or 
impressions of some great land reed or sea fucoid, the hair-lines 
being the marks of the fine structure of its stem or the parallel 
veins of it* leaves. It would he desirable to have the super¬ 
incumbent layer of rock carefully removed where the bands 111 
question disappear under the upper rock, which might shed some 
light on the nature of the strange marks, I was sorry I could 
not spend more time on their examination.” 

The impressions occur about 300 or 400 yards above the 
Victoria Falls, and immediately beside the last of three lesser 
waterfalls on the west side of Lhe stream. 


THE QUANTITIES OF WATER IN GERMAN 
RIVERS 

attempt has recently been made by Herr Graeve (Dcr 
Civil-ingtnicur , 1879, p. 591) to determine the amount of 
water in German rivers and us apportionment in different 
seasons, a question very important for navigation, and also of 
much scientific interest Ills research comprehends the chief 
river* of Germany, excluding the Danube, which begins to be 
navigable only outside of Germany, and including the Vistula 
and the Memel. He first calculated, from the mean heights of 
water, the quantities of water flowing out per second, and he 
adds a table in which the amount of outflow is shown in relation 
to the extent of the corresponding river territory When the 
amount of outflow ner 100 sq, km of the region of precipitation 
is calculated the following values are obtained*—(1) the Rhine 
at Coblentz above the Moselle mouth delivers per 100 sq. km. of 
land 1 070 cub. m. of water in a second; (2) the Weser at 
Minden, o 836 cub m., (3) the Elbe at borgau, o 579, (4) the 
Elbe at Darby, 0*554; (5) the Oder at Steinau, 0460, (6) the 
Oder below the Warta mouth, 0*413, (7) the Worta near lta 
mouth, 0*344 \ (8) the Vistula at Mout&u bpitz, 0*538 ,.(9) the 
Memel at Tuiit, o'600. 

From these numbers it appears (a) that the average oulflow of 
different rival, from equal portions of their territory, differs 
much more than is usually thought, for in the Middle Rhine it 
u about three times, In the Middle Weser two and a half times, 
and in the Middle Elbe, aa also in the Lower Vistula and Memel, 
more than one and a half times as much as m the Lower Warta. 


On the whole, it decreases from the Rhine to the Warta, and 
from the Utter increases again to the Memel. (b) In one and 
the same river the quantity from equal portions or land seems as 
a rule to decrease down stream, (c) All calculations of quantity 
of outflow in streams, based merely on extent of Lhe region of 
precipitation, must as a rule give incorrect results. 

It was Important to try and determine the relations of the 
quantity of outflow to the rainfall of the corresponding regions, 
and Herr Graeve, doing so by a method which he describes, 
obtained the following percentage numbers, corresponding to the 
above senes of rivers:—(l) - 38*5 per cent.; (2) = 37p.c.; 
(3) = 30 p.c. ; (4) = 28 5p.c , (5) = 27 2p.Ci , (6) - 21*4p c.; 
(7) = 21 p c. ; (8) = 29 p.c , (9) = 32 5 p.c. 

From this the following conclusions (briefly) ore drawn •— 

{a) The percentage proportion of the amount of outflow to 
the rainfall differs very considerably in these several rivers, 
though far leas than the amount of outflow from equally large 
regions of these rivers, hence the differences of the latter can 
be due only in part to differences in the rainfall. 

(£) The percentage decrease* from the Rhine to tho Warta, 
and increases ngam from the latter to the Memel In one and 
the same river a decrease is perceptible down the stream, at 
least so far as the phenomena in the Oder and the Elbe are 
general 

(<■) Since in a mountainous region a greater part of the atmo¬ 
spheric precipitates is earned oif by rivers than in (he plain, the 
steady decrease in the percentage proportion of outflow to rain¬ 
fall m the direction from the Rhine to the Warta must be 
primarily attributed to the increasing flatness of the region, so 
too must the decrease of the percentage down stream The 
influence of more or less wood on the land could not be precisely 
determined. 

((/) The marked increase of the percentage in the direction 
from the Warta to Lhe Memel cannot be explained by the 
orographic conditions of the region of precipitation, because 
this region in the case of the Memel is not at all hilly, 
and in that of the Vistula only a little more hilly than 
that of the Warta, but since the amount of the evaporated 
part of atmospheric precipitates is considerably influenced by 
Lhe mean lempeiature of the region of precipitation, and thia 
m the region of the Vistula and the Memel is lower than in that 
of the Wartn, the increase of percentage in question from the 
Warta to the Mcmd must mainly be attributed to climatic 
conditions. 

(d) While the percentage in question must be chiefly governed 
by orographic and climatic conditions, there can be no doubt 
that other factors also act, t g , the relative amount of moisture 
m the air, which influences the degree of evaporation, and in 
general must decrease from the rainy Rhine region to the dry 
region of the Warta, further, the amount of plantation, which 
in the regions of the Vistula and Memel 1* larger than in those 
of all other German rivers; lastly, the nature of the ground, 
allowing more or less passage to tne precipitates; the influence 
of all these factors, however, cannot be proved with the same 
certainty as the orographic and climatic conditions. 

A comparison of the amounts of outflow in different years 
shows that in individual rivers more important differences occur 
than are generally supposed, that these differences in rivers of 
different character ana unequal force arc very different m amount, 
and that in the same river they decrease down stream 

With regard to Lhe difference in amount of outflow in the 
various seasons and months, the following average values were 
obtained. The amount of outflow in winter (from Lhe beginning 
of November to the end of April) is to that of summer, at the 
parts of the stream examined, in the Rhine as 1: 0*922, in the 
Weser as 1 : o 434, in the Elbe as 1 : o 467, in the Oder as 
I - 0*525, and further down stream as 1 ■ 0*522, in the Vistula 
as I : o 486, and in the Memel ns 1 . o 389. A better idea of 
the regularity of the quantities of outflow is given by the relations 
of these for the dryed and the wettest month of the year; in the 
case of the Rhine this ratio is 1 1 1*458, in the Weser 1: 4, in 
the Elbe 1 : 5*238, in the Oder I - 4*5, and further down 1 : 3*68 ; 
in the Vistula 1 ; 4*19, and in the Memel 1 : 4*51. 

The causes of the difference in the ratio of the largest and least 
monthly amounts of outflow must chiefly be sought In the 
presence or absence of collecting basins, as also in the 
orographic and climatic conditions. In the Rhine all those 
factors combine which affect the regularity of outflow. It 
possesses in the Swiss lakes large reservoirs; its river-region 
comprises mountains of vanous height, and plains, so tbit the 
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inching of the snow must occur at very different Limes of the year 
The Memel aLo possesses reservoirs in its marshes, and its region 
is perhaps better wooded than that of the other streams of 
Germany, but the long and hard winters cause an accumulation 
of large masses of ice and snow which melt suddenly and almost 
simultaneously in the whole region. 

Herr Graeve takes up various other points, which have a 
practical bearing on navigation, but for these we must refer the 
reader to his memoir, lie remarks in concluding on the desira¬ 
bility of comparing the conditions of outflow of German rivers 
with corresponding data for other European rivers, though at 
present the scanty and incomplete character of the data at hand 
render such inquiry scarcely practicable. 


SCIENTIFIC SERIALS 

The Journal of the Russian Physical and Chemical Society 9 
vol. xu. fascicules 5 and 6, contain, besides the minutes of meet¬ 
ings of the Society, the following papers -—In fascicule 5 On 
the dosage of chromium, by M Th. Willm.—On the composition 
of the hydrate of peroxide of barium, by M. E Schone —On the 
distribution of naphtha on the peninsula of Apsheron, by M. S 
GouUchambaroff —On the oxidation of ketone*, by M. Gold- 
stem —On the products of oxidation of erythnte, by M S. 
IV/ibytek —A necrology of Prof Nicolas Zinin, by MM. Borodin 
and BouLleroflf —On the magnetisation of liquids, by M Ziloff.— 
On hail, by M. Schuedoff —Notes by M, Latchinoff on specific 
heat, on a new dynamo in eler, and on electrical light.—In fasci¬ 
cule 6 1 On chlorocamplioric oxide, by M. LatchinofT —On the 
action of heat on phosphorite*, by M Belctzky —On tetrohe 
acid, by M. Lagermark —On the solidification and evaporation 
of drops of liquid, by M SloughmolT —On the dosage of mercury 
and arsenic in corpses , and an analysis of the aiteslan wells of 
Staraya Rousia. 

R&i'uc Internationale ties Sciences luologiques, Tuly, 1880 — 
J. L. de Lanessan, on the protozoa (a chapter with illustrations 
from Lhe author's forthcoming “Manuel d’Histone Naturelle 
mtfdicale) —A. Hovclacque, on the inferior races of mankind — 
M. Debieme, man before and on the threshold of history —Pro¬ 
ceedings of the Academies of Pans, Belgium, and Amsterdam 

August —J L. de Lanessan, the coloration and the colounng- 
matteri in plants.—M. Momez, on the cysticers of TtEnia —M 
Dcbierre, man before and on the threshold of history —Pro¬ 
ceedings of the Academics of Paris, Belgium, and Amsterdam. 

September,—M Vulpian, physiological study of poisons- 
curare —M. J. L tie Lanessan, the saccharouiycetes and the 
fermentations caused by them.—Prof W. II flower, on the 
comparative anatomy of man (translated from NATURE). —M 
R Momez, oil cestoid worms and helminthologist.—Proceedings 
of the Academy of Pan^ 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, November 18 —Puf II E Roscoe, 
president, in the chair.—It was announced that a ballot for the 
election of Fellows w'Ould take place at the next meeting 
(December 2) —The following paper* were read-—Notes on the 
oxides of manganese, by Spencer Pickering Various samples 
of oxides were procured ami heated to various temperatmes, 
until their weight was constant, in some cases they lost weight, 
m others they gamed, whilst in some the weight remained 
constant.—On aluminium alcohols, by J II. Gladstone and A 
Tribe ^ hen aluminium foil and iodine are heated with alcohol 
the latter is decomposed, two new organic aluminic compounds 
being formed, alumini; lodoethykte (Cal^O^I,, Al 2 , and alummic 
ethylate Al s (C,H B 0 ) c The authors have applied this reaction 
to other alcohol*, and base thus prepared aluminic methylate, 
ethylate, x*opylate (isopropylate could not be obtained), iso- 
butylate, mnylate, cetylate, phenylnte, cresylalc, and thymolate. 
—Mr. W H. Perkin then gave an account oF the artificial pro¬ 
duction of indigo by A, Baeyer, and prepared some before the 
Society. The steps in the process are: toluene C^I^O, di- 
chloride of benayl C fl ILCIICl„ cinnamic acid C 9 U t O v ortho- 
nitroclmiamic acid C b Hj(NO,) 0 |p orthonltrodibromhydrocin- 
namic acid C,H T Br|Oj.(NO.), by the action of caustic potash 
orthomtro phenyl proplofic acid C fl H B (No,)0! is formed, which 
on reduction in alkaline solution with grape sugar furnishes 
Indigo CijHjjNJDg;—On the synthetical production of new 
adds of the pyruvic series, by E. Moritz.— On the old alum 
well at Harrogate by R. H, Davis, The author gives 
an analysis of the mineral constituent* m the residue,— On the 


absorption spectrum of ozone, by W N Hartley_On the 

probable absorption of the solar rays by atmospheric ozone, by 
W. N. Hartley. The author has photographed and measured 
the absorption spectrum of ozone , he suggests that the shortening 
of the solar spectrum at the violet end is due to the presence of 
ozone in the atmosphere, also that the blue colour of the sky may 
be ascribed to the same cause.—On peppermint camphnr, by M. 
Moriya of Tokiu The anthor has studied carefully the physical 
characters of this substance, he has also investigated the action 
of chromic acid, nitric acid, and bromine thereon 

Zoological Society, November 16 —Prof Huxley, F.R S., 
vice-president, in the chair—Mr. W K Parker, F.R S , read 
a paper on the development of the skull in the Urodelc Batra- 
chian* Mr. Parker described the skull of the adult Gigantic 
Salamander (Sicboldia maxima), the Siren and Lhe Mcnopoma, and 
compared their structure w ith that of the various stages of the skull 
of the common newt.—Mr G. E Dobson, C.M Z S., exhibited 
and made remarks on the bead of a partridge [Perdix cinerea ) 
with an extraordinary prolongation of the intermaxillary bone* 
—Mr W A. Forbes, F.Z S., made some remarks on Lhe shed 
ding of the horns of the Prong buck ( Antdoca/ra am a ii ana), 
as recently observed In the specimen living iu tne Society's Gar¬ 
den*.—Mr Ilorting, F Z.S , exhibited a specimen of Barlram’s 
Sandpiper, recently killed in Lincolnshire —Mr ScUter exhibited 
the skin of the Guinea Fowl, lately described in the Society's 
Proceedings os Numida Elliott . Further investigation had in¬ 
duced him to believe that this bird was the same as Numtda 
puc/iciam of Hartlaub, the inaccurate colouring of the head in 
Mr Elliot’s figure of that species having prevented its identifi¬ 
cation —Mr G. A- Boulenger read a paper on the Fatoarctfc 
and iEihiopian species of Pufo, of which he recognised ten 
species * four in the Palacarilic, five m the ^Ethiopian region, 
and one found in both region* —A communication was read 
from Dr. Otto Iinsch, C M Z.S., in which he gave a list of the 
birds of the Island of Ruh, in the Central Carolines —A second 
communication horn Dr. Finscli contained the descriptions of 
some new or little-known species of pigeons from the Caroline 
Islands.—A communication was read from Mr. Edgar A. Smith, 
containing an account of the shells of the genus Myodora of 
Gray.—A communication was read from Mr Martin Jacoby, in 
which he gave the descriptions of a collection of Phytophagous 
CoLcopteia miule by Mr. Buckley at Eastern Ecundoi. The 
collection contained a good many new and interesting species, of 
which a great part were not alone inhabitants of Ecuador, but 
had been found either in Tcru or the Amazonian region.—A 
paper by Messrs I 1 D. Godman and O. Salwn was read, in 
which they gave the descriptions of some supposed new species 
of butterflies collected by Mr Andrew Goldie 111 the interior of 
the district of Port Moresby, New Guinea. 

Physical Society, November 13 —Prof W G Adams in 
the chair—Mr. Iloaanquet, of St John'i College Physical 
Laboratoiy, Cambridge, read a paper on the nature of Lhe^nimd? 
which occur in the beats of consonance. From mistimed octaics 
and twelfths he found that when the beats of the harmonics are 
cleared away each beat consists entirely of variations 111 Lhe 
intensity of lhe lower nole c . lie gave the mathematical theory 
of these beats, and likewise uT the curves given by the harinono- 
grapli He also described an mr tube for usinn in connection 
with a resonatoi It is difficult to get definite results with a 
resonator unless the passage from the latter to the ear n. closed 
to sound The car tube consuls of a coppci pipe bent into a 
sickle shape In gird Lhe face, so that the ends may enter the 
ears, into w’hich they are screwed, plugging them close The 
bound ib led fro’i the resonator to the middle of the bent 
pipe by a flexible india-rubber tube, and thence to lht_ ears— 
Mr. Brown read a papier on action at a distance, lie drew atten¬ 
tion to the fact that though Newton disbelieved in action at a 
distance, he did not pronounce whclher the medium w as material 
or immaterial. Mr. Brown showed Lhat the hypothesis of a 
material medium was encumbered with difficulties, since, among 
other reasons, direct contact could not explain gravity, projection 
of small particles from one body to another could not explain 
attraction, and Lesage’s theory of corpuscles (as modified by 
Mr. Tolver Preston) required an enormous degree of porosity 
m masses of matter. The nature of magnetism and vibrations 
was also discussed by the nnlhor —Mr J. Macfarlane Grey read 
a paper on the mechanical nature of Lhe forces called attraction, 
and gave grounds for attributing them to the pressures of a uni¬ 
versal material ether of a gaseou* nature The paper was long, and 
had to be in part left unlead. The hypothecs held by Mr. Gray 
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POLITICAL ECONOMY 

Guide to the Study of Political Economy , By Dr Luigi 
Cossa, Professor of Political Economy in lhe Univer¬ 
sity of Pavia. Translated from the second Italian 
edition. With a Preface by W. Stanley Jevons, F R S. 
(London : Macmillan and Co, 1880 ) 

/ T*HE translator of Prof, Cossa 1 s " Guide n has conferred 
-L a great boon upon the English student of political eco¬ 
nomy. The present condition of economic science gene¬ 
rally, and especially in this country, cannot be regarded as 
satisfactory. The doctrines once regarded as firmly esta¬ 
blished, and the Limits of discussion apparently viewed as 
fixed by the nature of the facts, have been subjected to 
criticism from the most varied grounds, and the process 
of disintegration, not yet completed, has not led to any 
general agreement with respect to the scope and prin¬ 
ciples of the science. The system of political economy, 
which with some justice we designate as the English, 
has been revised or attacked on two grounds mainly. In 
the first place, the fundamental notions upon which it 
proceeded have been criticised as too narrow and 
limited, as referring solely to one economic condition 
and as leading to results of an abstract and isolated 
character The “Economic Studies’ 1 of the late Mr. 
Bagchot represent fairly this phase of opinion, while the 
excellent little compendium by Prof, and Mrs Marshall, 
the “Economics of Industry," is a specimen of the mode 
in which the older theorems require to be restated in the 
light of more general principles. In the second place, 
the great advance in what wc may call social science, and 
the application of the historic method to the study of the 
various orders of social facts, have led, on the part of 
many modern writers, to an almost total rejection of the 
whole system of doctrines grouped together under the 
title of Political Economy The fundamental principles, 
the methods of reasoning from them, and the conclusions 
arrived at, have all been questioned, while a perfectly 
chaotic state of opinion appears to exist regarding the 
nature and method of that which is to take the place 
of the formerly accepted doctrine. 

The present work supplies most timely aid in the dis¬ 
cussion of these complicated problems. The first pnrL 
(pp 1-84), which treats m a thoughtful and judicious 
manner the province of political economy, its method, 
and its bearing upon social facts generally, brings into 
due prominence the immense extent and variety of the 
inquiries which, in an unsystematic fashion, have come to 
be included in one body of doctrine, and fairly warrants 
the conclusion that in future we must regard political 
economy as a complex of different sciences, with distinct 
aims and requiring distinct methods of treatment. The 
second part (pp 85-227), containing a brief sketch of the 
history of the science, which we may without hesitation 
pronounce as unrivalled of its kind, leads by another 
path to the same result. The English student will learn 
from this history of the development of the science, 
more especially from the admirable account of recent 
German and Italian works, the nature of the various 
general principles which have been accepted as famishing 
Yol. xxiii,— No. 579 * 


the foundation of economics and its allied branches, and 
will be enabled to discover m what respects mainly Lhe 
peculiar doctrines of the older system require revision 
and amendment, 

Prof. Cossa would doubtless be the first to admit that 
the brief treatment here given of so complex a problem 
as the determination of the province and logical cha¬ 
racter of political economy cannot be expected to furnish 
a final solution. His remarks on the essential nature of 
pure or theoretical political economy, which he regards 
as the science of the social laws of wealth, are at least 
instructive and helpful, while the sections on the relation 
of economics to the various branches of legislative science 
leave little to be desired At the same time it may be 
doubted whether there is really any place for the ait oi 
political economy here alluded Lo, and it may be ques¬ 
tioned whether the mode Llic author adopts for separating 
economics from technology on the one hand, and from 
economic legislation on the other, is satisfactory in itself, 
or so clear as what we find, eg Hermann and Wagner 
The chapter on Method in Political Economy contains 
little more than a judicious reproduction of Cannes 
well-known essay, and the remarks on the historical 
method, though acute and sensible, do not seem to us to 
go to the root of the matter 

The histoncal sketch, the main feature of the work, 
deserves every praise that can be given for breadth and 
exactitude of knowledge, for fairness and acuteness of 
criticism Paiticularly valuable are the sections on the 
Political Economy of the Greeks and Romans, and on the 
Physiocratic school. One recognises with satisfaction 
the cordial appreciation extended by the author to certain 
great works of modern Continental economists which arc 
scarcely known, even by name, in this country, but which 
must be pronounced absolutely indispensable to lhe 
student. Such eg. are v. Hermann's “Staatswirthschaft- 
hche Untersuchungen," the first section of which is 
certainly the best treatment of the fundamental notions of 
pure economics, v. Mangoldt’s “ Vo 1 kswl^thschaftblehre, , ' 
Knies’ “ Geld und Credit,” Courcellc-Seneuil's “Traits ,’ 1 
and Cherbuliez’ “Prdcis.” As text-books of the subject, 
v Mangoldt’s “Grundnss” and Cherbuliez 1 “Precis" 
are unsurpassed. 

Naturally one cannot aluays assent to the critical 
opinions expressed on detached doctrines or authors. 
Thus it seems to us that Lhe author ought not to have 
included Codillac without furLher mention as a follower 
of Quesnay; that his eslimate of the merits of Storeys 
" Couis 11 15 much too low , that he is hardly fair to von 
Thunen’s acute speculations on interest and wages, and 
thal he is quiLe mistaken regarding the nature of v Man¬ 
gold t's theory of profit What Prof. Cossa, in Lhis con¬ 
nection, stigmatises as “an equivocation" (p. 200) is in 
fact a misunderstanding of his own 

In a brief sketch covering so wide a literature as that 
of political economy, absolute completeness is not to be 
expected, and probably the author has good reasons for 
omitting various Dairies which occur to one as having a 
place in the history of the science. Still one is surprised 
to find a studious omission of Lhe whole school of econo¬ 
mical writers to which the vague term socialist has been 
applied. Proudhon, we think, is mentioned once; Fourier, 
St. Simon, and Karl Marx are not mentioned at all. So 

F 
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too, American writers are dismissed without notice, save a 
passing allusion to F A. Walker. Carey's theories are 
occasionally referred to m connection with other names, 
but no specific account is given of them, nor are other 
American authors, orthodox or heterodox, better treated. 
Even a geneial histoiy ought not, one would think, to 
have omitted notice of such wntcis as Lord Lauderdale 
(whose treatment of Demand and of the Functions of 
Capital has not tcceived the attention it deserves), R. 
Jones (whose essay on the Early English Economists 
might also have been noted in its proper place), Jacob, 
Stirling (the translator of Bastiat and authoi of an 
excellent but well-nigh forgotten work, u Philosophy of 
Commerce"), Bcrnhardi (the author of a remarkable 
treatise on Large and Small Landed Properties), Hubner, 
H. Thornton, Baumstark, Skarbek, Cicskowski, Saint- 
Chamans, Esmcnard de Mazet, Louis Say, Schon, 
Canard, and Cazeaux, Dureau de la Malle's work might 
have been noted m connection with the political econ¬ 
omy of the Romans, and Dc Tracy's name should not 
have passed without reference to his commentary on 
Montesquieu. 

The translation appeals to us generally excellent, and 
the translator, who is evidently well acquainted with the 
subject, deserves much credit for the clear and concise 
English into which she lias rendered Prof. Cossa’s work 


OUR ROOK SHELF 

Avis prilvmnaire d'une nouvdlc Classification dc la 
Famtlle des Dytiscida Par D Sharp. (Extrait des 
Comptcs audits de l.i Socidh? Entomologique de Bel¬ 
gique, Sdancc du 4 septembre, 1880 ) 

Dr. Sharp is well known to ha\c been long occupied on 
a work on the water-beetles of the world (at any rate on 
those of this particular family) The author announces 
it as ready for the pi ess, and has forwarded to the Belgian 
Entomological Society a sketch of his ideas of the limits 
of the family and its classification, fiom which we learn that 
about 80 genera are recognised One of the most important 
cbaracteis, as separating true Dyhsctdir fiom Cambuice 
and from all other Colcoptcra , appears to consist of the con¬ 
dition of the metathoracic episternum in connection with 
the intermediate cotyloid cavities The family as a whole 
is divided into two great divisions, termed fragmentati n 
and “complicate” the latter being headed by the anoma¬ 
lous genus Amphtsoa i the position assigned to which will 
perhaps not find universal favour No one can doubt 
that the book, when it appears, will mark an era in this 
department of entomology It is a great pity therefore 
that Dr Sharp should throw himself open to the shafts 
of ridicule in his choice of terms wherewith to designate 
some of his new genera We need only allude here to 
surh terms as Huxclhydrus (presumably a misprint for 
HuxUykydrus) } Darwin hydras, and TyndaUiydms f / / 
We all honour the names that form the prefixes, and fail 
to realise the watery connection suggested. 

Aid to the Identification of Insects Edited by Charles 
Owen Waterhouse Lithographs by Edwin Wilson. 
Small 4to, Part 1. (London . E W. Janson, 35, Little 
Russell Street, W.C.) 

Mr, Waterhouse, whose duties in the zoological de¬ 
partment of the British Museum have probably continu¬ 
ally caused him to feel the want of some such work as 
that which he now commences under the above title, has 
conceived the idea of issuing, at intervals of a month or 
six weeks, a scries of hand-coloured drawings of insects 
of all orders not previously figured. Every working 
naturalist knows that a good pictorial representation con- 


' veys a more accurate and ready perception of a species 
1 than the most elaborate verbal description ; and we can 
imagine no more ready way of widely disseminating a 
knowledge of the arcana of science than this. Each part 
is to contain eifjht or nine platc 9 , each representing a 
single species, with its generic and specific names, the 
name of its desenber, and a reference to its locality and 
place of description The plates can be classified on the. 
* completion of a volume (twelve parts), when a title-page 
and index will be issued. 

The first part, just issued, contains some well-executed 
figures of Coleoptera } Hcmiptera , and Lepidoptera. The 
whole idea is unconsciously a repetition of ProL McCoy's 
“Prodromus of the Zoology of Victoria," but with no 
Government money to back it up. 


LETTERS TO THE EDITOR 

[Tht Editor does not hold himself responsible for opinions expressid 
by h is con esfondents. Neither can he undertake to return , or 
to corrtspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications .] 

The Editor urgently rcqtiests correspondents to keep their letters as 
short as possible The pressure on his space is so great that it 

w impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting and novel facts.] 
Geological Climates 

I have read \wth much interest Mr Starkie Gardner's letter 
in Naiutiie, vol. xkuI p 53. 

It is not necessary for me to discuss Lhe question whether £ 
am right in requiring an increase or 20° F. mean annual tem¬ 
perature at Bournemouth in Eocene times, or whether he is 
right in demanding an increase of only 14* F to 15°, for I am 
able to show that the one increase is as impossible as Lhe other, 
on the principles held by Lyell and his followers. 

Mr Starkie Gardner's ideas on the subject oF oceanic circu¬ 
lation and its effects upon climate are expressed in lhe following 
words 

“The general cooling effect of incessant oceanic circulation 
between the North Pole and Lhe Tropics is, I think, scarcely 
taken into sufficient account, and although it may be contended 
Lhat conversely the northerly flow of lhe Gulf Stream mitigates 
climate, I think that its action in Europe is chiefly in fending 
off the icc-laden currents from our coasts,” &c , Bcc. 

This statement, to my mind, involves so complete a misappre¬ 
hension not only of the physical causes of oceanic cuculation, 
bat also of the whole problem of geological climate, that I shall 
ask your permission to lay down a few elementary propositions 
on the subject, which me capable of demonstration 

1 The Gulf Stream of the North Atlantic, so far from 
acting the part of a policeman in "fending ofl " imaginary cold 
water streams from the Polar regions, is the cause of their txis- 
teme. If there were no Gulf Stream there could be 110 Labrador 
current of cold watei running south The same statement is 
true or the Kuro Siao of the North Pacific, of the Brazilian 
current of the South Atlantic, and of the Mozambique curren 
of the Indian Ocean. 

2 If the globe w ere covered with water, or in the condition of 
an archipelago pretty uniformly distributed, there would be no 
exchange of currents between the Tropics and the Poles, and 
consequently no effect upon climate Within the Tropics there 
would be a broad, slow current of warm water moving from 
east to west, and producing no effect upon climate. In the tem¬ 
perate zones there would be in the northern hemisphere a feeble 
interchange of south-westerly and north-easterly currents, and 
in the southern hemisphere a similar interchange of north¬ 
westerly and south-easterly currents, both incapable of affecting 
climate to any sensible degree. 

3, If a'north and south barrier be constructed to the westward 
of a locality like the West of Europe; such a barrier as North 
and South America affords, a gulf stream is, at once, formed, and 
1 a corresponding Labrador current running in the opposite direc¬ 
tion. 1 The effect of the Gulf Stream is to raise the temperature 
of the West of Europe to Us maximum } and the effect of the 
Labrador current is to depress the temperature of the east coast 
of North America to its minimum. 

4 It Is impossible to suggest any rearrangement of land and 
water which shall sensibly raise the temperature of the West of 
1 The earth's rotation compels the Gulf Stream to impinge on the wut 
const of Europe, end the Polar current on the east const or North America. 
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Europe^ or sensibly depress the temperature of the east of North 
America, 

Mr. Gardner makes the following hypothetical redistribution 
of land and water .— 

"Supposing, as all evidence tends to prove/ that Northern 
Europe and America were connected by continuous land in 
Eocene time, would not the mere fact of shutting off the Arctic 
seas cause a general and perhaps sufficient rue 01 temperature ? ” 

My answer to this u that such an arrangement of land and 
water in the North Atlantic would raise considerably the present 
minimum temperature of the east coast of North America, but 
would produce little or no effect in raising the already maximum 
temperature of West Europe, which already receives the full 
benefit of the Gulf Stream, and suffers none of the injuries of 
the Labrador current. 

It seems to me not possible to raise the mean annual tempera¬ 
ture of Bournemouth i$ u F. or 20° F. without supposing an in¬ 
creased Gulf Stream , in other words, an an increased sun-heat ', 
which is contrary to the ideas of Lyell and bis followers. 

I must again ask Mr. Duncan to name the species of bamboo 
that flourishes so luxuriantly at Cooper's Hill under the disad¬ 
vantageous conditions he has so well described. 

If he decline to do so I have no other remedy than to go to 
the Indian Engineering College on my next visit to London, and 
inspect and report on the bamboo myself 

Tnn Coll. Dub , November 23 S \ML. IIaughton 

11 Sulphuric Acid and Alkali 11 

Mn. Mactear informs me that the statements contained in 
my review of Prof. Lunge'* second volume, which appeared in 
your columns last week, rcauire amendment, and I beg, in 
justice to Mr. Mactear, to make the following remarks — 

1. It appears that the direct object of Mr. MaUcar’s process 
is to reduce the amount of limestone to the least possible amount. 
Hence the words 11 in excess of that usually worked” arc to be 
omitted in the sentence referring to this subject. 

2. With regard to the statement that many thousands of 
pounds have been gamed in a single works by the adoption of 
Mr Mactear's process, that gentleman has placed in my hands 
the proof thaL this fact is correct 

There remains however no doubt that, in the Lancashire 
district at least, the liming process is not now so generally 
adopted as Dr Lunge implies; but this may be explained by 
the fact that Mactears process greatly reduces the quantity of 
caustic soda, And this does not tuit the Lancashire j Ian of 
working II. E. Roscoe 


A General Theorem in Kinematics 
Prof. Minchin has been anticipated in his discovery of the 
theorem on uiuplanar motion given in Nature, vol. xxm. p 62 
It was published some six years ago by Prof W Schell of the 
Polytecnnikum, Carbruhe, in the Zatschnft fur MathemaUk 
und Physxki xix. 3. The paper containing it is entitled " Uebcr 
den Beschkuniguug zustaud des ebenen unveranderllchcn, in der 
Ebene bew eg lichen Sy items," and commences at p 185. The 
two parts of the theorem will be found in leaded type at pp 190 
and 192. The paper (which is an admirable specimen of dear 
writing) is purely kinematical, and treats only of motion in piano 
The dynamical consequences pointed out by Prof Minchin are 
accordingly not to be found in it, nor the analogous theorem 
for the general motion of a rigid body obtained by Frof. 
WoUtenholmc. The following quaternion proof of the latter 
theorem may interest some of your readers. 

The velocity p of the particle at vector distance p from a fixed 
origin is— p = a + V0 p t 

a being the veloaty at the origin, and 0 the angular velocity. 

The acceleration is therefore— 

p = a+ V0p+ y0{*+ V0 9 \ 
and will be zero for one definite value of p 

Taking the point of no acceleration for origin, the constant 
terms in the expression for the acceleration must vanish, and 
the expression will be reduced to— 

P=VBp+r0V0p, 

which is identical with Prof Wolstenholme'a result. 

Malone Road, Belfast, November 22 J. D. Everitt 

Phosphorescent Centipede! 

On September 28 last I was walking m my garden here at 
eight o'clock in the evening with a friend, when we were 

1 1 inilraly dray this, but will not now turn adds from my prefect 
purpose to discusi li. * 


simultaneously attracted by a bright light about twenty paces in 
front of us. The light was so bright that in the distance it 
looked like moonlight through the trees; and had the moon been 
shining we should probably not again have thought about the 
light until we came upon it. But it w as a dark night, though 
warm and even snltry, and still The light was so bright that, 
taking a Letter out of my pocket, I could read it. It resembled 
an electric light, and proceeded from the bodies of two centi¬ 
pedes and their two trails. The centipedes were about four 
inches apart. The light illumined the entire body of the animal, 
and seemed to increase its diameter three times. It flashed along 
both sides of the creature in sections, there being about six 
sections from head to tail, between which the light played. The 
light behaved precisely like the electric light, moving as it were 
perpetually in two streams, one on each side, and yet lighting 
up the whole body. In the trail there was no movement, but 
light only. The trail extended 1J foot Horn each centipede over 
the grass and the gravel-walk, and it had the appearance cf 
illuminated mucus. 

Having observed these creatures for Beveral minutes, I picked 
one of them up and lodged it m a box w hich had been procured 
from the house, for further observation. Oil touching the 
centipede the light in both animals, as well as in both trails, 
was instantly extinguished. Later in the evening we found another 
eentipede, and this also emitted light in the same manner, both 
from body and trail as 1 have described My gardener then 
informed me that he had observed these creatures during the 
previous three or four evening", both in the garden and m the 
stable} anl 

On Lhe following day I took Lhe centipede to Prof. Flower, 
who, with the assistance of the authorities of the Bnli^li Museum, 
has identified the species as Gcophilus subiertaniits. 

The published descriptions of the luminous properties of the 
British centipedes differ considerably from k what I observed in 
this instance 

The best, so far as I know, is given in Shaw’s "General 
Zoology,” vol. vi After describing the animal, it proceeds thus . 
11 It is possessed of a high degree of phosphoric 'splendour, 
which, however, seems to be only excited when the animal is 
pressed or suddenly disturbed, when it diffuses a beautiful 
smoxagdine light, powerful as not to be obliterated by the 
light of two candles on the same tabic 

I may observe that I was never able to induce my centipede to 
shmc whilst in captivity. It may also he worthy of note that 
the atmospheie was exceptionally dry and the barometer remark¬ 
ably high at the Lime of the observation 

B. E. Droimiurst 

Grange Court, Chigwell, November 22 


The Yang-tse, the Yellow River, and the Pei-ho, 

Although the conclusions at which Dr Wocikof has arrived 
(Nature, vol. xxm. p, 9) with regard to my estimations of the dis¬ 
charge of water and sediment of the Yang-tse and Fei-ho may 
militate against their being accepted as generally typical of thc-e 
two rivers, I would urge that another scries of observations would 
be of more service in either correcting or in corroborating my 
estimations. 

In the case of the Yang-tse it will have been seen that, 
according to the estimate of Capt. tilakiston at I-chang and of 
my own at Hankow—500,000 and 650,000 cubic feet of water 
per second respectively,—this nver increases its discharge by 
150,000 cubic feet in the 360 miles that intervene between these 
two places of observation. In this portion of its course the 
Yang-tse not only receives the water, of the Han, but is also 
the recipient or inosc of the Tung-ting Lake , and the mcreiuc 
it receives from these two important tributaries—an amount 
exceeding the water-discharge of the Nile 1 —is not such as would 
support the conclusion that my estimate for the Yang-t?c at 
Hankow 11 under the usual average. 

My observations on the Tci-ho, refeiring as they do to only a 
portion of the year, are more open to correction, and n senes 
of observations throughout the entire twelve months are certainly 
to be preferred. 

In conclusion I may state that, although my various estimations 
are open to criticism, my object wdi have been gained if, by 
inviting further inquiry into the hjdrological features of the 
great river system of China, an accurate knowledge of them 
is obtained. H. B. Guppy 

1 130,000 cubic feel per second. 
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Aurora observed et'Ovoca, Co. Wicklow, November 3.— 
Observations from 5 30 p.m. to Midnight 

At* 5.30 p.itt, yellow lights tinged with red were coming up all 
ronhd the horizon ; these at intervals formed indistinct columns 
to the south-west and north west At 6.30 there were faint 
reddish lights forming fans at different points, the^e were 
succeeded by red ana orange lights that rose forming glows, 
columns, and pencils, lihile at 730 a bright silver-white aicn 
appeared to the north—the hoi ns from llm arch were pencils of 
white,. which seemed to cross the arch, they were very numerous, 
appearing and disappearing nearly instantaneously , from about 
four to seven appeared at one time. Some of them were very 
long, shooting up to the zenith. Alter the arch had dissolved 
a*ay, brilliant narrow, well-defined, thin columns ofsilvei light 
bhot up, the most marked coming up to the north-west at 7 40, 
tbia darted up suddenly, and moved gradually southward, and 
when about due west, close to the church tower, it disappeared 
aL 7 45 

These silver light! solely occuired between the west and north¬ 
east, while all round the horizon red and orange lights weie 
rising; these sometimes congregated at the zenith in a mass. 
At 7.50 two brilliant silver pencils rare to the north-north-east, 
but disappeared nearly instantaneously. 

From 8 p m to 8 50 there were orange and red glows of 
light sometimes in indistinct columns; bat at the latter hour there 
appeared to the north wed a wvid display of silvei light that 
lasted about five minutes , this was succeeded by a deep orange 
cloud that travelled up to the ?emth From 9 to 10 jo there 
was an orange to red glow round the horizon, while at Intervals 
from the nortli-uest lose pencils of silver light, five very bril¬ 
liant ones rising at 10.30 They were succeeded by a bright 
silver glow over the whole of the western heaven, across which 
at intervals passed glows of red and orange light; columns also 
rose, while at times horizontal streaks of brilliant silver lights 
appealed and disappeared in a flash At II there was an 
orange glow round the horizon , lhn, with spurts of light coming 
up between the southwest and north-cast, were aU that was 
observed up to midnight. G H KlN'AHAN 


MR, SPENCER AND PROF, TAIT 


VU’HEN, in nature for July 17th. 1879, while reviewing 
Sir Edmund Beckett's book, Prof. Tait lugged 
m Mr. Kirkman’s travesty of the definition of Evolution, 
most readers probably failed to see why he made this not 
very relevant quotation But Lhosc who remembered a 
controversy which occurred some years pieviously, pos¬ 
sibly divined the feeling which prompted him thus to go 
out of his way 

At the time I said nothing , but having recently had to 
prepare a new edition of“ FirsL Principles," and thinking it 
well to lake some notice of books, and parts of books, 
that have been written in refutation of that work, I 
decided to deal also with Mr. Kirkinan's implied criticism, 
in which Frof. Tait so heartily concurred , and by way of 
gauging Prof Tait's judgment on this matter, 1 thought 
it not amiss to give some samples of his judgment on 
matters falling within his own department To make it 
accessible to those possessing previous editions of “First 
Principles/' the Appendix containing these replies to critics 
was published as a pamphlet 

In the inaugural lecture of this session, recently given 
to his students, part of which is published in the last 
number of Naiure, Prof. Tait first of all recalls a pas¬ 
sage from the preceding controversy. From this he 
quotes, or rather describes, a clause which, standing by 
itself, appears sufficiently absurdj and he marks the 
absurdity by a double note of admiration. Whether 
when taken with its context it is absurd, the reader will 
be able to judge on reading the passage to which it 


belongs 

In disproof of certain conclusions of mine, there 
hint been quoted against me the dictum of Prof, Tait 
concerning the laws of motion, which is that — “ as 
the properties of matter might have been such as to 
render a totally different set of laws axiomatic, these laws 
must be consideied as resting on convictions drawn from 


observation and experiment and not on intuitive per¬ 
ception.” Not urging minor objections to this dte/uto, I 
went on to say —It will suffice if I examine the nature 
of this proposition that 4 the properties of matter might 
have been ' other than they are Does it express an ex¬ 
perimentally-ascertained truth ? If bo, I invite Prof, 
Tait to describe the experiments ? Is it an intuition? If 
so, then along with doubt of an intuitive belief concern¬ 
ing thingb as they are, there goes confidence in an intuitive 
belief concerning things as they are not. Is it an hypo¬ 
thesis ? If so, the implication is that a cognition of 
which Llic negation is inconceivable (for an axiom is such) 
may be discredited by infeiencc from that which is not a 
cognition at all, buL simply a supposition . I shall take 
it as unquestionable that nothing concluded can have a 
wan ant higher than that from which it is concluded, 
though it may have a lower Now the elements of the 
proposition before us are these — As 1 the properties of 
matter might have been such as to render a totally differ¬ 
ent set of laws axiomatic’ [therefore] 'these laws [now 
in force] must be considered as resting . . . not on in¬ 
tuitive perception ’ that is, the intuitions in which these 
laws are recognised, must not be held authoritative. Here 
the cognition posited as premiss, is that the properties of 
matter might nave been other than they are , and the con¬ 
clusion is Lhat our intuitions relative to existing properties 
are uncertain Hence, if this conclusion is valid, it is 
valid because the cognition or intuition respecting what 
might have been, is more trustworthy than the cognition 
or intuition respecting what is 1 " 

From which it is manifest that, when asking (of 
course ironically) whether this alleged truth was an 
experimentally-ascertained one, my purpose was partly to 
ennumerate and test all imaginable suppositions respect¬ 
ing the nature of Prof Tail’s proposition, and partly to 
show Lhat he had affirmed something concerning the pro- 
peities of mattei which cannot be ex penmen tally verified, 
and therefore which, by lus own showing, he has no right 
to affirm 

The first example which, in my recent replies to criti¬ 
cisms, I have given of Prof Tait's way of thinking, is 
disclosed by a comparison of Ins views concerning our 
knowledge of the universe as visible to us, and our know¬ 
ledge of an alleged invisible universe This comparison 
shows that — 

fl I Ic thinks that while no validity can be claimed for 
our judgments respecting perceived forces, save as ex¬ 
perimentally justified, some] validity can be claimed for 
our judgments respecting unperceived forces, where no 
experimental justification is possible ” 

Part of Prof. Tait’s answer is that “the theory there 
developed [in the 11 Unseen Universe ”] was not put forward 
as probable, its purpose was attained when it u as shown 
to be conceivable.” To which I rejoin that whereas 
Prof Tait said he found in this theory a support foi 
certain theological beliefs, he now confesses that he found 
none , for if no probability is alleged, no support can be 
derived. The other part of his answer concerns the 
main issue. After pointing out that the argument of this 
work, “ carried on m puisuance of physical laws established 
by converse with the universe we know, extends them to 
the universe we do not know,” I had urged that if we 
have “ no warrant for asserting a physical axiom save as 
a generalisation of results of experiments—--if, conse¬ 
quently, where no observation or experiment is possible, 
reasoning after physical methods can have no place ; then 
there can be no basis for any conclusion respecting the 
physical relations of the seen and the unseen universes, 1 ’ 
“ fcince, by the definition of it, one term of the relation is 
absent.” Prof. Tait's explanation is extremely startling 
When following the discussion in the" Unseen Universe/' 
throughout which the law of the Conservation of Energy 
and the Principle of Continuity are extended from the 
tangible and visible matter and motion around us to an 
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unknown form of existence with which they are supposed 
to be connected, readers little thought that Prof Tait 
meant by this unknown form of existence his own mind. 
Yet this is all that he now names as the missing term of 
the relation between the seen universe and the unseen 
universe. 

The second sample which I gave of Prof Tau's views 
on matters pertaining to his own subject, concerned the 
nature of inertia, which he describes by implication as a 
positive force Here I quoted Prof. Clerk Maxwell. To 
repeat his criticism in full would cause me to trespass on 
the pages of Naturk even more unduly than 1 must do. 
If, however, any reader turns to Nature, July 3rd, 1879, 
and reads the passage in question, he will be able to judge 
whether it is, or is not, a joke, and if a joke, at whose 
expense. Meanwhile, the essential question remains. 
Prof. Tait says that matter has " an innate power of 
resisting external influences.” I, contrariwise, say that 
the assertion of such a power is at variance with established 
physical principles. 

One further illustration of Prof. Tail’s way of thinking 
was added. Quoting from a lecture given by him at 
Glasgow, for the purpose of dispelling '* the widespread 
ignorance as to some of the most important elementary 
principles of physics/’ 1 compared two different definitions 
of force it contained. In a passage from Newton, em¬ 
phatically approved by Prof Tait, force is implied to be 
that which changes tne state of a body, or, in modem 
language, does work upon it Later on m the lecture. 
Prof. Tail says— 11 force is the rate at which an agent does 
work per unit of length.” I contended that Lhese defini¬ 
tions are irreconcilable with one another , and I do not 
see that Prof. Tait has done anything to reconcile them 
True, he has given us sonic mathematics, by which he 
considers the reconciliation to be effected , and, possibly, 
some readers, awed by his equations, and forgetting that 
in symbolic operations, earned on no matter how rigour- 
ously, the worth of what comes out depends wholly on 
what is put in, will suppose that Prof. Tait must be right. 
If, however, his mathematics prove that while force is an 
agent which does work, it is also the rate at which an 
agent does work, then I say—so much the worse for his 
mathematics 

From these several tests of Trof. Tail's judgment, in 
respect to which I fail to see that he has disposed of my 
allegations, I pass now to his implied judgment on the 
formula, or definition, of Evolution And here I have 
first to ask him some questions. He says that because 
he has used the word " definition ” instead of “ formula/’ 
he has incurred my "sore displeasure and grave censure.” 
In what place have I expressed or implied displeasure or 
censure in relation to this substitution of terms ? Alleging 
that I have an obvious motive for calling it a "formula," 
he says 1 am " indignant at Its being called a definition*” 
I wish to see the words in which I have expressed my 
indignation ; and shall be glad if Prof Tail will quote 
them. He says—"It seems I should have called him the 
discoverer of the formula fn instead of "the inventor of 
the definition,” Will he oblige me by pointing ouL where 
I have used either the one phrase or the other ? These 
assertions of Prof. Tait are to me utterly incomprehensible 
I have nowhere either said or implied any of the things 
which he here specifies. So far am I from consciously 
preferring one of these words to the other, that, until I 
read this passage in Prof. Tail's lecture, I did not even 
know that I was in the habit of saying " formula ” rather 
than "definition." The whole of these statements are 
fictions, pure and absolute. 

My intentional use of the one word rather than the 
other, is alleged by him d prof os of an incidental com¬ 
parison I have made. To a critic who had said that the 
formula or definition of Evolution "aeetns at best rather 
the blank form for a universe than anything correspond¬ 
ing to the actual world about us/ f 1 nad replied tn&t it 


might similarly be "remarked lhat the formula—'bodies 
attract one another directly as their masses and inversely 
as the squares of their distances,’ was at best but a 
blank form for solar systems and sidereal clusters.” 
Whereupon Prof. Tait assumes that 1 pm ihc "Formula 
of Evolution alongside of the Law of Gravitation,” in 
respect to the definiteness of the previsions they severally 
enable us to make; and he proceeds to twit inc with 
inability to predict what will be the condition of Europe 
four years hence, ajs astronomers " predict the positions 
of known celestial bodies four years beforehand ” Here 
we have another example of Prof. Tait's peculiarity of 
thought. Because two abstract generalisations are com¬ 
pared as both being utterly unlike the groups of concrete 
facts interpreted by iliem, thaefore they are compared 
in respect to their other characters. 

But now I am not unwilling to deal with the conlrast 
Prof Tait draws , and am prepared to show that when 
the conditions are analogous, the contrast disappears. It 
seems strange that I should have to point ouL to a scientific 
man in his position, that an alleged law may be perfectly 
true, and that yet, where the elements of a problem to be 
dealt with under it aic numerous, no specific deduction 
can be drawn Does not Prof Tait from time to time 
teach his students that in proportion as the number of 
factors concerned 111 the production of any phenomenon 
becomes great, and also in proportion as those factors 
admit of less exact measurement, any prediction made 
concerning the phenomenon becomes less definite, and 
that where the factois arc multitudinous and not measur¬ 
able, nothing but some general result can be foreseen, and 
often not even that ? Prof. Tait ignores the fact that the 
positions of planets and satellites admit of definite pre¬ 
vision, only because the forces which appreciably affect 
them are lew , and he ignores the fact that where further 
such forces, not easily measured, come in to play, the pre¬ 
visions arc imperfect and often wholly wrong, as in the 
case of comets ; and he ignores the fact that where the 
number of bodies affecting one another by mutual gravita¬ 
tion is great, no definite prevision of tneir positions is 
possible. If Prof. Tait were living in one of tne globular 
star-clusters, does he think that after observations duly 
taken, calculations based on the law of gravitation wculd 
enable him to predict the positions of the component stars 
four ycarB hence ? By an intelligence immeasurably trans¬ 
cending the human, with a mathematics to match, such 
prevision would doubtless be possible, but considered 
From the human standpoint, the law of gravitation, even 
when uncomplicated by other laws, can yield under such 
conditions only general and not special results. And if 
Prof.Tait will deign to look into "First Principles/' which 
he apparently pnaes himself on not having done, he will 
there find a sufficient number of illustrations showing that 
not only other orders of changes, but even social changes, 
are predictable in respect to their general, if not in respect 
to their special, characters 

There remains only to notice the opinion which Prof 
Tait seems still to hold, that the verbal transformation 
which Mr Kirkman has made in the formula or definition 
of Evolution, suffices to show its hollowness. Here I may 
be excused 101 repeating what I have already said else¬ 
where, namely, that "We may conveniently observe the 
nature of Mr. Kirkman's belief, by listening to an imagi¬ 
nary addition to that address before the Literary and 
Philosophical Society of Liverpool, in which he first set 
forth the leading ideas of his volume, and we may filly, 
in this imaginary addition, adopt the manner m which he 
delights 

“Observe, gentlemen/' we may suppose him saying, 
11 1 have here the yolk of an ejrg The evolutionists, 
using their jargon, say that one of its characters is 
1 homogeneity'; and if you do not examine your thoughts, 
perhaps you may think thm the word conveys some idea. 
But now if I translate it into plain English, and say that 
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one of the characters of this yolk is ' all-alikeness/ you 
at once perceive how nonsensical is their statement. You 
see that the substance of the yolk is not all-alike, and 
that therefore all-alikeness cannot be one of its attributes 
Similarly with the other pretentious term ( heterogeneity/ 
which, according to them, describes the state things are 
brought to by wnat they call evolution It is mere empty 
sound, as is manifest if I do but transform it, as I aid 
the other, and say instead ‘not-all-alikeness 7 For on 
showing you this chick into which the yolk of the egg 
turns, you will see that 1 not-all-ahkeness 1 is a character 
which cannot be claimed foi it. How can any one say 
that the parts of the chick arc not-all-alike ? Again, in 
their blatant language we are told that evolution is carried 
on by continuous ‘ differentiations 1 ; and they would have 
us believe that this word expresses some fact. But if we 
put instead of it ‘somethingclseifications' the delusion 
they try to piactise on us becomes clear How can they 
say that while the parts ha\e been forming themselves the 
heart has been becoming something else than the stomach, 
and the leg something else Lhan the wing, and the head 
something else than the tail? The like manifestly happens 
when for 'integrations 1 we read ‘sticktogethcrations 1 
what sense the term might seem to have, becomes obvious 
nonsense when the substituted word is used For nobody 
dares assert that the parts of the chick stick together any 
more than do the parts of the yolk I need hardly show 
you that now when I take a portion of the yolk between 
my Angers and pull, and now when I take any part of the 
chick, as the leg, and pull, the fiist resists just as much 
as the last—the last does not stick together any more than 
the first, so that there has been no progress in 1 stick- 
togetheraUons.' And thus, gentlemen, you perceive that 
these big words which, to the disgrace of the Royal 
Society, appeal even in papers published by it, arc mere 
empty bladders which these would-be philosophers use to 
buoy up tbeir ridiculous doctrines ” 

But though it is here, 1 think, made apparent enough 
that even when disguised in Mr Kirkman’s grotesque 
words, the definition of Evolution continues truly Lo ex¬ 
press the facts, Piof Tait shows no sign of changing his 
original opinion that Mr Kirkman has made ‘‘an ex- 

2 uisite translation” of the definition Nay, 50 charmed 
oes he appear to be with Mr Kirkman’s feats of this 
nature, that he gives us another of them One of two 
conclusions must be drawn. Prof Tait either thinks 
that fallacies are disclosed by the aid of these cacophonous 
long words, or else the clatter of curious syllabic compounds 
greatly excites lus sense of humour In the last case we may 
infer that had he been one of that “Twelfth Night” paity 
in which the Clown exclaims—“I did impeticos thy 
gratillity/' he would have joined in Sir Andrew Ague- 
cheek's applause Herber v Spencer 

NOTES ON THE GEOLOGY OF EAST-CENTRAL 
AFRICA 

T HOUGH many travellers have now penetrated almost 
every part of Central Africa, and described the main 
geographical features, jet their accounts have been singu¬ 
larly barren in any reliable geological details. The 
Geographical Society, in its late expedition to the lake 
region, sought to remedy this want, and I, as a student of 
that science, had the honour of being selected ns geologist 
and assistant to Mr. Keith Johnston, the Leader of the 
expedition- 

After the lamentable death of Mr, Johnston, almost at 
the commencement of our journey, the entire work of the 
expedition fell into my inexperienced hands, and to per¬ 
form that work conscientiously precluded all hope of any¬ 
thing but the most superficial geological research. The 
difficultie^m the way were { as in all tropical countries, 
much incipased by the luxuriance of the vegetation, which 
seldom leaves a rock uncovered and exposed to view. 


Notwithstanding these obstacles to geological investiga¬ 
tion, however, glimpses of the internal structure of the 
country traversed were here and there obtained, which I 
think may fairly be considered as shadowing forth the 
mam general features of the geology of the Great Lake 
Region 

Let me briefly point these out in the order of their 
occurrence along our route to Nyassa and Tanganyika. 
The comparatively unbroken stretch of low-lying country 
which so markedly borders the East Coast of Africa is 
formed of two, if not three, raised beaches, elevated in 
recent times above the sea. They consist chiefly of 
brick-red sands and clays overlying coral rock. The 
former have been derived by denudation from the coast 
ranges, which, consisting of hornblende rocks and others 
containing a large amount of iron, easily account for the 
deep-red colour characterising these deposits. The sands 
are of value as containing the gum copal, of which our 
best varnishes are made As the tree from which this 
gum has been denved is now almost extinct, it would 
seem that a considerable lapse of time has occurred since 
these deposits have been formed; but geologically they 
must be recent, as among the many insects that have been 
found imbedded m the copal none, as far as I am aware, 
arc extinct The Msanaarusi, or gum copal tree, has 
evidently been restricted to the sea-coast, as neither it 
nor the gum has ever been found as yet in the interior. 

In passing from these sands and clays we step over an 
immense gap in the geological record, of which no trace 
remains, as the rocks we next reach are evidently of car¬ 
boniferous age These occupy a variable strip along the 
base of the mountains, here and there rising into small 
hills and ranges 

They are found stretching from at least Mozambique 
to the Equator. On the Rovuma coal-beds are found 
In the Rufigi valley there are red liver-coloured sand¬ 
stones with pebbled beds and with interbedded lavas 
which in one curiously-shaped mountain near Behobcho 
produce a remarkable step-like appearance. These beds 
are horizontal, but beneath them are sandstones tilted by 
the intrusion of eruptive basalts, producing an unconfor- 
mability which however is probably only local. Further 
north on the Unyanyembe road from Bogamoyo, and at 
the base of the mountain I observed on my return march 
compact beds of fossiliferous limestones, together with 
shales, &c. 

At Uinba, a place north of Pangani, I also discovered 
limestone, which I behove is now being burnt by the 
Universities Mission Agents. The young geologist, 
Thornton, the companion of Baron von dcr Decken, 
observed this same formation around Mombas, which he 
noted as being exactly similar to the coal formation.of 
the Zambesi. As no rocks of a later date have been 
found along the whole of the east coast from Mozambique 
to the Equator, we may safely infer that this part of tne 
continent has been above water since Carboniferous 
times, and this inference is strengthened by natural 
history evidence. 

We have now reached the base of the mountains, and 
again we arc brought face to face with another great 
break in the series of evenLs. From the Carboniferous 
sandstones and limestones we pass abruptly to highly 
metamorphosed rocks whose exact place in the geological 
senes is as yet extremely problematical. These consist 
of the schists, gneiss, and hornblende rocks which form 
the mountain range that flanks the great Central Plateau 
extending from Abyssinia to the Cape. 

1 In crossing this range we rose to a height of 7000 
feet. We found the strike of the rocks to be north and 
south They present every intermediate grade of varia¬ 
tion from the most coarsely crystalline to those with the 
bedding still traceable. Indeed it would be somewhat 
difficult to point out any sharply-defined line of demar¬ 
cation between the granites, which seem to predominate 
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in the plateau, and the leas metamorphosed rocks It seems mass of the continent into granite There is however 
to me that this range suggests a line of weakness during some hope that more definite light will be thrown upon 
the elevation of the continent, owing to which the neigh- the question of the age of this range, as on my way 
bouring rocks were more easily folded up and raised above back to the coast I discovered in the Usagara Mountains 
the line of greatest pressure, which has turned the main some much metamorphosed rocks with imperfectly pre- 


:-Dvx-iot r 



Section of Rocks between Dar-es-salaam find Lake Nyn'a 1, Rrd sandy clay* a, Carbon ifcrou-t D Eindilanes with iidrj^ive recks 7 Carboniferous 
undfitonci with iiUerbcddetl lava*,, 4, Schists, gneiss, anil other highly metamorphosed rinks, s OrsmiLe forming mam mass 1 T ihi. interior. 
6, Intruuva rocks and probable line of fault, 7, Clay elates with occasion'll filspaihic roLki, E, Voluuiic porpHymes, luffs. and Jgglomcratu 


served fossils. A caref j 1 search would probably be re¬ 
warded by the discovery of fossils which would determine 
the age of these rocks. 

1 Leaving the mctamorphic rocks of the flanking range, 
we next pass over a great stretch of granitoid rocks 


This tract, extending to near the lakes, is marked by 
undulating hills and valleys, with wide areas compara¬ 
tively level, where the Kaffir-hkc semi-nomadic tribes of 
the Wabcna, Waron, Wahehi, Wagogo, and Masai herd 
1 their cattle, hunt, and live in a constant Mate of warfare. 


Lee turn, frc'ncerL Lake* i\y(L*stL c- TitrinamnijccL J7 \ H 

BOOo 



r, Volcanic pjrpUyntcq anil tuff., 22, Chy stales <• JilLs, \nd gneUs , 3, Inrrunve tramie , 4, Variegated i,and>-[jTl e tli,? 1 ny mei,i icrphosed 


The influence which the character of the country has upon Uron, sandy as in Ugogo, or grey clay as m IJnyamwesi 
the habits and manners of savage tribes is here well The vegetation varies greatly according to the nature of 
illustrated. the soil. The whole of this granitoid region is marked 

The soil formed by the degradation of this granite by the occunence of monstrous blocks, generally rounded, 
tract is either a stiff red clay as occurs in Ubena and 1 and sLrewing the whole surface as if some great eruption 



( 1 ) Variegated umlitoncs ; ( a ) Intruded rccki and probable line of fault. (tf Sandstone i a-nashed and tilled . (4 4 ) Felspaih c r«ki. (5 5 ) If me 
grained brick*red iondstonei with quart! pebbles, (6 6 6) GrcywaeUe and other melamurpnii. rncka 

had smashed the underlying rocks. Their presence, Ubena and Ugogo evidences of rocks erupted through the 
however, is not due to any such cause, the main agent granites were obtained 

having been rain and carbonic acid, assisted by rapid Continuing our route to Nyassa o\cr this plateau at a 
radiation acting along the joints and cracks. general height of about 5000 feet above the sea we are 

It maybe noted that at (i number of points both in confronted by a sudden rse in the ground, which forms 
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apparently a second and higher plateau. The abrupt 
change of level, together with the alteration in the 
internal structure and the presence of intrusive rocks at 
the base of the mountain seem to point to the existence 
of a fault of considerable magnitude, which probably is 
the eastward extension of a great fault to be described 
further on. 

The rocks composing this high tract of country consist 
mainly of clay-slates with the original bedding still very 
distinct. What may be their exact relations to the 
gramLes which they probably overlie, or to the meta- 
morphic rocks of the coast-range, we have as yet no 
means of ascertaining. Careful research will be required 
before anything definite can be said about them. The 
mountains cut out of these rocks by denudation aie 
rounded in form, smooth, and by no means picturesque. 
They are devoid of trees, but covered with grass 

As wc approach Lake Nyassa we observe evidence 
of much disturbance, till at a distance of about ten miles 
from the Lake we come upon the ancient pipe of a 
volcano, and five miles further on enter amongst a senes 
of volcanic porphyntes, tuffs, and agglomerates forming 
mountains several thousands of feet in height, and which 
extend round the north end of the Lake. Along with this 
marked change of internal structure we have as decided 
a change in the scenery The rounded mountains with 
smooth, grassy, and uncut sides give place to jagged 
peaks, serrated ndges, sharp yawning valleys, and 
irregular, locky, notched sides, forming a landscape of 
no ordinary description 

The extraoidmary series of volcanic rocks which form 
the magnificent mountains round the north end of Lake 
Nyassa probably belong to the same period as a similar 
series which charactense the Cape geology The latlcr 
have been assigned to the Trias, and doubtless the 
immense development of volcanic rocks in Abyssinia 
described by Blandford is of the same age, Indeed we 
might almost say we have connecting links between the 
two places, as on my return march through Ugogo I 
observed evidence of volcanic outbursts, and it is well 
known that Kilimanjaro, further north, is of volcanic 
ougin. It seems then that in Tnassic tunes a great line 
of volcanic action stretched from the Cape by Nyassa, 
Ugogo, and Kilimanjaio, to Abyssinia. 

Jlut at the north-west corner of Nyass.i we have 
evidence of later volcanic activity. In a niche cut out of 
the surrounding plateau and on a comparatively level 

{ »lain, through which the River Jumbaka winds to the 
ake, a number of beautifully isolated cone* rise to a 
height of about 300 feet. On examination these prove to 
be perfect volcanic craters, so entire and symmetrical as 
to appear almost artificial One crater which I examined 
forms a beautifully bowl-shaped hollow, descending to 
the level of the plain, the bottom being a charming 
circular pond, where a number of hippopotamuses live 
It is cleu from the perfect shapes of these cones, and 
from the fact that the surface features of the surrounding 
country have remained unchanged since their origin, that 
they must have arisen in comparatively recent times. 
Besides these cones there are two pretty circular lakes, 
which also appear to have been originally volcanic 
craters. 

On leaving this interesting country and proceeding on 
our way to Tanganyika wc rise once more to the top of 
the plateau, cross over mountains 8000 feet in height, and 
then descend to a general level of from 4000 to 6000 feet. 
We pass over clay slates and schists whose relative posi¬ 
tions could not be determined with intrusive masses of 
granite At one point an interesting section was revealed, 
showing the granite completely inclosing a mass of 
greenstone. 

On nearing the south end of Lake Tanganyika we pass 
abruptly from these ancient rocks to red and variegated 
sandstones much hardened and broken, bu'. preset ving 


their original horizontal bedding. Rounding the end of 
the lake and continuing our march northward along its 
western side, we come to almost a sheer precipice, sud¬ 
denly lowering the altitude from nearly 5000 feet to less 
than 3000, Running east and west along the precipice 
there occur intruded rocks, while on the northern or 
lower side of the precipice the sandstones almost dis¬ 
appear, being only represented by a small extent of 
crushed and tilted beds Such a condition of things 
clearly indicates the existence of a great fault. This 
theory is strengthened by a similar abrupt change of 
rocks on the eastern side of the lake, and it will be 
remembered that we have already noticed among a 
different series of rocks still further east a sudden change 
of level almost on the same parallel of latitude. 

The sandstones thus abruptly brought to a finish in 
their extension northward are succeeded by felspathic 
rocks which form huge mountain masses both on the east 
and west sides of the lake. Near the middle of the lake 
on its western side there occurs a curious apparently 
isolated area of fine red sandstones, surrounded on all 
sides except the east by mountains of metamorphic and 
felspathic rocks. These sandstones would seem to have 
been deposited in a small lake eight miles in diameter. 
Mount Malumbi, figured in Stanley’s "Dark Continent/' 
belongs to the same formation. 

Still proceeding along the lake we cross a high mountain 
range named Tchansa, formed of metamorphic rocks with 
felspathic rock in the centre Wc regain the sandstones 
once more in the country of Uguha The sandstones 
here, unlike those of the south end, are very red in colour, 
extremely friable, and marked by the abundance of quartz 
pebbles. Through this formation the Lukuga River 
finds its way to the Congo, its course determined not by 
any great convulsion as some travellers have been inclined 
to believe, but by the long-continued action of streams 
wearing down the soft and friable barrier which hemmed 
m the lake at this point These sandsLones have an 
extension over a large area. They are found away 
towards Manyema and up the Congo Valley as far as 
Lake Moero, probably turning round and joining the 
strata we have noticed at the south end of Tanganyika 
On the east side they are found from Kaboga to the north 
of Ujiji, though here shales are not uncommon and the 
strata much curved 

The absence of all fossils leaves the question of the 
age of these rocks in some mystery A reference to Cape 
geology may, however, as in the case of the volcanic 
rocks, throw some light on this subject. The Tanganyika 
sandstones have evidently been formed in an enormous 
inland lake, beside which the present African lakes 
would look insignificant 

In Cape Colony a similar senes of rocks occur of a 
lacustrine origin, and which have been assigned to a 
period not later than the Trias, and probably they belong 
to Palaeozoic times In the absence of anything but 
lithological evidence we cannot do better than place the 
Tanganyika sandstones m the same era as the Cape 
series, an era which would seem to have been emphatically 
characterised by the presence of great lakes. 

Joseph Thomson 


INCANDESCENT ELECTRIC LIGHTS 

'T'HE recent experiments of Mr. J. W. Swan of New- 
castlc-on-Tyne have gone far towards demonstrating 
the practicality of a system of electric lighting based 
upon the so-called principle of incandescence. As the 
solution of the whole question of the possible domestic 
application of electric lighting depends in all probability 
uppon the successful application of this meinod, these 
experiments have claimed already a considerable share 
of public attention, though no panic has yet arisen like 
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thit created two years ago by the far less formidable 
experiments of Mr. Edison in the same direction. 

The material which Mr. Swan proposes to render in¬ 
candescent by means of an electric cuirent is a u wire" 
of prepared carbon of extraordinary density and elasticity. 
Twenty years ago he prepared carbon filaments for 
the very same purpose from calcined cardboard, in. 
closing them in a glass vessel from which the air 
was withdrawn as perfectly as the imperfect air-pumps 
oF that date permitted In October 1877, or one year 
before Mr, Edison had begun to attempt the con¬ 
struction of lamps with carbonised paper, Mr Swan 
had some prepared carbons mounted in glass globes and 
exhausted by the Sprengel air-pump by Mr. Stearn of 
Birkenhead This enabled Mr Swan to discover that 
when the carbon was properly fixed and heated during 
exhaustion so that the occluded gases might be ex¬ 
pelled, there was an end of the causes that hitherto had 
seemed to defeat all attempts to utilise this method of 
procuring an incandescent electric light, for when these 
conditions were observed there was none of the disin¬ 
tegration of the carbon rods, nor of the blackening of the 
globes that with less perfect vacua had proved the ruin of 
carbon lamps The filaments of carbon now pro¬ 
duced by Mr. Swan indeed resemble steel wire rather 
than carbon, so extraordinary is their tenacity and 
texture. The secret of their manufacture has not 
yet been made known, being the essential point of 
the patent rights which Mr Swan has just secured. 
Each filament is about three inches long, and not 
more than the hundredth of an inch m diameter, and is 
so slight as only to weigh from one-fifteenth to one- 
twentieth of a grain The durability of these filaments 
is remarkable. In the course of a lecture delivered on 
November 25 last before the Society of Telegraph Engi¬ 
neers, Mr. Swan stated that he bad had lamps lighted 
continuously since August 30, with an intermission of 
three weeks only, and that this seemed to be far from the 
actual limits of durability When the currents employed 
are not too strong, the lamps will last longer. The light 
yielded by these lamps vanes, according to circurfistances, 
from thirty to fifty standard candles On the occasion of 
Mr Swanks lecture thirty-six of these tiny lamps were ex¬ 
hibited working by the current of a dynamo-electi ic 
machine requiring four horse-power to drive it. In the 
debate which followed Mr Swan's communication, the 
remarks made by Prof Tyndall, Dr. Hopkinson, Mr 
Alexander Siemens, and others, showed tne real value 
of the advance made by Mr. Swan The question 
however of the economy of the system remains yet to be 
decided by the practical test of durability At a previous 
lecture at Newcastle-on-Tyne Mr. Swan exhibited twenty 
lamps fed by a current generated by a gas-engine con¬ 
suming 160 cubic feet of gas per hour. The light obtained 
exceeded that of the seventy gas-jets which usually sup- 

E lied the same room, and which consumed 280 feet per 
our. Mr. Swan proposes to connect these lamps in series 
of fifty or a hundred in one circuit, using automatic circuit- 
closers to close the circuit in the rare case of the failure 
of a lamp. He considers his method of arranging the 
system to be superior to that proposed by Mr. Edison, 
whose method of placing the separate lamps in single 
branches of a divided circuit would involve the use of 
very heavy and costly conducting-wires without any 
counterbalancing advantage. With this important differ¬ 
ence Mr. Swan's further proposal to erect central stations 
from which to supply currents of electricity over large 
areas resembles that suggested by Mr. Edison Should 
the anticipations of the inventor and the present promise 
of the new lamps be fulfilled, domestic electric lights will 
certainly become a fact at no distant date. 

Meantime Mr. Edison has not been idle. It ia stated 
that he is at present laying down a service of about seven 
miles in length upon which to lest the success or failure 


of his system upon a Large scale He has developed 
several ideas since his last appearance before public 
notice. He now makes his dynamo-electric generators 
of a much larger pattern than any heretofore attempted 
He has abandoned charred cardboard in favour of a 
filament of carbon prepared from a cultivated vanety of 
the Japanese bamboo. We shall hear before long whether 
his indomitable perseverance has been rewarded with 
final success. In spite of being in point of date behind 
Mr Swan, he has tne enormous advantages of a unique 
workshop and laboratory under his own direction, of a 
wealthy company at his back, and of the extraordinary 
prestige won by his previous inventions. If Mr. Swan 
appears to be nearer to a genuine success, Mr, Edison 
has a popular reputation that of itself will win a hearing for 
the most trivial of his inventions Whichever of the rival 
systems succeeds science and mankind are the gainers 
But up to the present point it seems to us that beyond 
question Mr. Swan is nearer the goal of practical results 
than his famous rival. 

It miv interest our readers to know that Mr Edison’s 
first carbon lamp is now on view along with his original 
phonograph and his earliest tasuneter in the Patent 
Museum at South Kensington. 


SUBTERRANEAN FOREST IN INDIA 

'"THE accompanying notes and illustrations on the 
underground forest recently discovered m exca¬ 
vating the Prince’s Dock, Bombay, were forwarded by 
Col C. J Merriman, R.E., C S I., Member of the Legis¬ 
lative Council, and Secretary to Government (Public 
Works Department), Bombay. 

The trees were generally found in a dark loamy soil 
composed of underlying rock disintegrated. The upper 



portion of the trunks stopped at the soft black day, 
which is silt. A few went a little way beyond, but as far 
as they protiudcd into the silt they were completely 

— --- _ Surface of Ground _ _ 



riddled by the teredo, the nearer the root the bigger the 
hole, showing that the boring began from the top. 

The roots of the highest tree found were at 72*20 onT.H 
datum, or close on Low Water extreme springs, about six 
feet under the surface of the inud The lowest root was 
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at 5 5-93, or say sixteen feet under L.W. extreme springs, 
twenty-two feet under the surface of the mud 
Inside the dock altogether were 382 trees, 223 standing, 
the remainder flat. The largest tree was forty-six feet 


long, and 4' 6" girth; it was flat None of the trees 
would girth over j' 6". The soil in which many of them 
stood was only 6' 7 to 9" thick over the rock. The wood 
is apparently black wood. The roots presented a 



peculiar appearance, being nearly at right angles to the 
trunks 

The forest seems to have stopped at the gates, as 
very few trees were brought up in the dredging opera¬ 
tions. 


The mixture of different kinds of stone is cunous. In 
small patches we And trap, which gives way to moorum, 
and then a sort of pudding-stone mixed up with black 
and red stuff so hard that it cuts the divers' hands as 
with a knife. 


NOTES 

Prof. Helmholtz has been appointed Faraday Lecturer for 
18S1, the lecture will be given early in April 

We greatly regret to announce tile death of Sir Benjamin 
C. Brodie, Bart, F R S,, the eminent chemist and late 
Professor of Chemistry in the University of Oxford lie died 
on Wednesday, last week, at Torquay, in the sixty-fourth year 
of his age. We hope to be able to give a detailed notice of Sir 
Benjamin's life and work in a future number. 

The death, on Sunday, is announced of Mr Mark Firth, at 
Sheffield, in the sixty-second year of his age Mr Firth was 
eminent for his discriminating liberality, and will be specially 
known to our readers as the founder of Lhe well-known Firth 
College, Sheffield, opened by Prince Leo; old last jear 

Pxor. J CHARLES D' Almeida, whose sudden death at Paris 
we mentioned a fortnight since, was one of Lhe prominent leaders 
in the scientific circles of the French capital. Formerly a Tro 
lessor of Physics in the Lyceum of Henry IV , he had occupied 
for some years past the important and responsible position of 
Inspector-General of Tublic Instruction. A strong Liberal in 
matters of education, he exercised a marked influence in the late 
reorganisation of the French educational system. It was almost 
entirely owing to his efforts that the Socittc Fran^aise de 
Physique owes its creation, and since its origin he has occupied 
the post of secretary. As an investigator D’Almeida is best 
known by his valuable researches on the phenomena of electro¬ 
lysis, on galvanic batteries, on capillary phenomena, &c. One 
of the most remarkable services he has rendered w as the inven¬ 
tion of the photographic despatches by means of which, during 
the siege of Tans, the inhabitants of the city were enabled to avail 
themselves So extensively of the otherwise limited services of the 
“pigeon post.” 

A short time ago we alluded to the severe loss to chemical 
and technical literature by the death of Prof von Wagner, who 
for twentj-five yean past has conducted so ably his admirable 
Jahresbcrichtfur du chant sc he Technologic The difficult ques¬ 
tion of finding a successor in the editorship of this important 
annual has been happily solved by Lhe choice of Dr. Ferd. 
Fitter, Professor of Technology at the Polytechnic of Hanover, 
For a long time past Prof. Fitter has rendered valuable literary 
services in editing Dingier s Polytcchnuches Journal % the mpst 


important technical publication on the Continent. As an in¬ 
vestigator he is also well known by his elaborate researches on 
water in its technical and physiological relations, on pyrometry, 
and on numerous other chemical and technical questions. 
Under the new auspices the Jahrcsbtncht has every reason to 
look forward to a continuance of its successful career. 

M. Charcot reopened last week hii course of botany at 
Salpetncre, where he exhibited last year the curious phenomena 
of female patients suffering from neuro-mental affections New 
instances will be produced of cures analogous to the troubles 
regarded in mcdixval times as produced by demoniacal agency 
or cured by witchcraft. 

IN a lecture on earthquakes delivered in Vienna on Lhe 22nd 
mst , Prof, v TIochstetter designated the Agrnm earthquake 
(affecting elliptically a region of 60 to 80 German miles diameter, 
and having its larger axis directed south-south-west to north- 
□orth-eaBt) as a tectonic or dislocation-earthquake—a name which 
originated with the Austrian geologist Trof Hornes. Prof. 
Suss expressed a similar opinion in a lecture on November 24, 
"On Earthquakes in the Alp?.” 

On Sunday evening, about nv o’clock, slight shocks of earth¬ 
quake were felt at two different places in Scotland—one being 
Callander, in Perlhblnre, and the oLher Inverary, in Argyllshire. 
The two districts affected are about forty miles apart, in a line 
due east and west The shock was also felt at Rothesay and 
Stornoway. In lhe north of Ireland during Sunday evening 
and also the earlier hours of yesterday morning several decided 
shocks of earthquake were felt, especially in Londonderry and 
its vicinity. The disturbance was more particularly felt at 
Innishowen, and it seemed to travel across the bed of the River 
Foyle to the County Deny side, where the effects were felt 
strongly, 

AtDorimund there was a slight shock of earthquake on 
November 25, and a smart one on the 27th. 

Mr. Mundeila has been speaking on education again, 
repeating essentially the old story, that our country must lose in 
the race unless, as in other countries, education m science is 
mode an imperative part of elementary education. We have 
many natural and traditional advantages over otheT countries, but 
all these must in the long run succumb to scientific training. 

A magnificent lacustrine find has been mode in the marshes 
of Corcelletes, near Consise, in Canton Vaud. It consists of a 
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fine canoe in a perfect slate of preservation, 11 metres 16 centi¬ 
metres long, and rlightiy more than a metre broad. It was dug 
out and drawn from the marsh by sixty men and eight oxen, 
under the superintendence of the director of the Museum of 
Lausanne, and has been placed in the court of the L'usunne 
Academy, where it is defined to remain. 

WE have before us the reports for last year of the Lwo clubs 
which have for their object the furtherance of the special study 
of British plants and their distribution over the surface of the 
islands. The Botanical Exchange Club has been in existence 
about twenty-five year*, and was a continuation of the London 
Botanical Society. The Secretary sends out each spring a list 
of the plants Lhat are wanted, and the member*, who are about 
thirty in number, at Christmas send in their parcels and hits of 
desiderata. All doubtful specimens are submitted to competent 
referees, and after the distribution is made a report is published 
on critical forms and extensions of distribution. The most 
interesting find noticed this year is the discovery of Ho maria 
hirsuta , a plant spread widely through the southern half of 
Europe, by Mr. Fred. Townsend at Christchurch, in Hamp¬ 
shire. Dr. Boswell identifies the prickly comfrey, which has 
been so much talked about lately as a forage plant, with the 
Symphytum uplandtcum of Nyman. Probably it is really a 
hybrid beLween S. officinale and S. asperrimum, as was suggested 
lately when it was figured by Sir Joseph Hooker in the Botanical 
Magazine Some curious observations have been made lately 
tending to show that our wild docks hybridise ifoturally 
not unfrequently, like verbascums, gciims, primulas, thisl-le^ 
and epilobia. There is a curioUi form of Ophioglo^um (0 i rtl- 
gatum, var, atnbiguum of Co*son and Germain), which till now 
has been known in Britain only in the Orkney and Sally 
Islands. This year Mr Chas. Bailey has found it on the Welsh 
coast between Harlech and Barmouth The Botanical Record 
Club has for its object the filling up of Lhe blanks left by Mr. 
Watson when he traced out in detail the home-distnbution of 
British plants in his "Cybcle Bmannica. ’ In the report for 
this year detailed lists are given for Cardiganshire and Peebles¬ 
shire, and the only counties for which lists of dowering plants 
now remain to be drawn up are Flintshire, Wigton^hire, and West 
Ross, Fourteen pages of the present report arc occupied by 
fresh records for counties already worked up, and the Club 15 
now turning its attention to the distribution of the lower crypto 
gamia, especially mosses. Tire registration of dowering plants 
is in the hands of Dr F A. Lees of Wethcrby, and of mosses m 
that of Mr. II. Boswell of Oxford, and Lhc Secretary of both 
the Clubs is Mr Chas. Bailey, F L.S , of Manchester 

Mr, Brian Houghton IIodgson, F R.S , has ju^t pre¬ 
sented lo Lhe Anthropological Institute a valuable portfolio of 
drawings illustrative of the Eastern Himalayas and Tibet The 
drawings have been mode by the same Nepalese draughtsman 
as delineated the zoological drawings which have been presented 
to the Zoological Society, and this ethnological senes comprises 
and contains in all 521 subject*, including duplicates A scries 
of crania have been drawn by aid of the camera, Mr. Hodgson 
remarking "native patience, hand and eye being peculiarly 
fiLted to work that instrument. IJ 

Etienne Mulsant, one of the most prominent of French 
entomologists, and librarian to the city of Lyons, died on 
November 4 at the great age of eighty-four. Hu earliest publi¬ 
cation was the 11 Lettres & Julie sur TEntomologie (cn prose et 
en verse),” published in 1830, but for the most part consisting 
of real love-letters to the lady he afterwards married, and written 
before he was out of his teens. Hu writings are most volu¬ 
minous, but he was best known as the author of a work 
extending over nearly forty years, on Lhe Coleoptera of France, 
and published (chiefly) in Lhe Awtales of Lhe Linnean Society of 


Lyons. He was also lhe author or a magnificently illustrated 
work on Humming Birds, m connection wiih which he visited 
Ixindon about five years ago. 

We learn that Messrs Williams and Norgite are about to 
issue an important work on the Fishes of Great BnLam and Ire¬ 
land by Dr. Francis Day, laLe Inspector General of the Fi-benes 
of Indio. This work deals with Lheir economic use?, mode* of 
capture, diseases, breeding, life history, &c., withan introduction 
on the structure of fishes generally, their functions and geo 
graphical distribution. The first part appears this month, and is 
illustrated by twenty-seven plates. The whole will form a work 
of 700 pages royal octavo, with over 200 plate* 

The exploration «f the remains of prehistoric man is being 
actively carried out in Russia. We have already briefly noLtccd a 
contribution to this subject by M. Mereshkovsky, published in the 
Tzveslta of the Russian Geographical Society (vol xvi No 2), 
being a report upon the exploration of caverns and rock slielteis 
in the Crimea, id the neighbourhood of the Tchatyrdagh Moun¬ 
tain A great cavern, 145 feet wide and 58 feet deep, was 
explored close by Lhc Suren town, and M. Mereshkovsky fonn l 
there the remains of a prehistoric workshop for the manufact J’ c 
nf stone implement*, the whole belonging to two distinct periods. 
The paper by M. Mereshkovsky, published in the Ezvs/in, 1* 
accompanied with four tables of drawings of stone implement 

We notice the following interesting communications which 
were made at the last meeting of the St Petersburg Geological 
Society'--On the motion of down** near Scstroretsk, by M 
SokolofT. The velocity or these clowns is about one foot per 
month.—On the excavations made by water in rivers and spring* 
of Northern Esthomn, especially by the waterfalls near Kcv-il* 
Yagowal, and Fal; and on the Devonian clays discovered by 
Prof, Inoslrantseff in the cuttings of the new Ladoga canal. The 
upper parts of the beds of these clays aie bent by the action of 
the ice of the ice period, as has been observed at man) places in 
Great Britain , the peats which cover the glacial formations aie 
full of remains of prehistoric man. 

We can state that Lhe Observatory of Algiers will noL remain 
longer uiLhout an astronomical observer M. Tripier, who ha> 
been appointed director, as has been announced in the 1 rench 
papers, will leave m time for installation at the meeting of the 
French Association for the Progress of Science in April, 18S1 

The purchaser of the French Siemens patent is preparing to 
send a lender for establishing an electuc railway from the Exhi¬ 
bition to the central parts of Tans 


ABNORMAL VARIATIONS OF BAROMETRIC 
PRESSURE IN THE TROPICS, AND THEIR 
RELATION TO SUN-SPOTS, RAINFALL, AND 
FAMINES' 

II. 

Comply non of the Abnormal Bmomdm Variations with 
'um-Spits 

GLANCE at the barometric and sun spot curves is sufficient to 
show that the irregular and frequent fluctuations of pressure 
are relatively much larger than those of the sun-spots In order 
therefore to compare the general course of Lhe barometric cmvcs 
with that of the sun-spot curve the numbers of Table I have 
been further smoothed by taking the means of every nine conse¬ 
cutive quarterly values of the nine monthly means. The results 
of this operation are given in the following table, and graphically 
represented by the dotted curves which are drawn through the 
continuon* ones. Ail these dotted barometer carves closely re¬ 
semble each other, except that portion of the Mauritius curve 
after the year 1865 which shows a tendency to assume an opposite 
character. They are also very similar to the sun-spot curve, but 
all oF them lag very persistently behind the latter, as will be seen 
by comparing the points marked with the same capital letters - 
■ Lent nueri from p gi 
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Table II. [Continued)— 
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'L lie epochs of maximum and minimum baiometnc pit^suie 
and or minimum and maximum sun-spot area, as detei mined from 
tlie dotted curves by the graphic method, are given m the 
follow ing tabic — 
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l Je mean epochs are given below and compared with those 
of the solar spotted area. , 


Mean Epochs of Barometric Pf untie computed with the Co*re¬ 
sponding Epochs 0/Solar Spotted Area 1 
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Prom this companion it appears that the epochs of maximum 
and minimum barometric pi essure lagged behind the corr expanding 
epochs of minimum and maximum solar spotted area at an interval 
varying from above six months to nearly two and a half years, or 
at an average interval of about one year and ei^kt mom* fu 

Making use of this result and comparing points of Lhe pressure 
curves wiLh points of the solai curve several months earlier, it 
will be seen that even the minor peculiarities of the pressure 
curves from 1863 to 1868 do bear some resemblance to the 
subordinate feituies of the sun spot curve from 1862 to 1867. 
What appeal to be conesponding points have been marked with 
corresponding letters. It is lemarkahle that this part of the sun¬ 
spot curve is the very portion which has been most accurately 
determined by means of the Kew photoheliograph 

Comparison of t/u Abnormal Batomelru Variations with 
Past Famines —According to the Report of the Famine 
Commission the famine oF 1876 78 111 Southern India wa-i 
the most widespread and severe [of any which ha\c occurred in 
India during the present century, ard on reference to the curves 
it will be seen that the abnormal barometric pressure during 
Lhose years was the highest on record In the year 187B a famine 
occurred in the North West Provinces also, in consequence of a 
deficiency of rain 111 the previous year. 

The famine next in seventy (o that of 1876-78, and of even 
greater extent, was the one of 1868-69, which affected Rajputana 
and the North-West Tiounces. The mr\cs show that Liu-, also 
was accompanied or immediately preceded by a wave of hi^h 
barometric pressure, winch reached its maximum near the middle 
of the year 1868. 

The next on the list of :>cvcre famines is that winch occuned 
m Orissa in the years 1865-66, and 1L wull be seen that this aho 
w r as attended by a wave of high pressure which slowly passed over 
India in the years 1864-65. 

The less c\tensi\c Debar famine of 1873 74 was also accom 
panied by a small wave of high pressure, which, judging from 
the curves for Mauritius, Bombay, Madras, and Batavia, reached 
its maximum height towards the end of 1873 

The famine of 1860-61 In the NprLli-West Prounccs was also 
preceded by a wave of high pressure in the year 1859, although 
the failure of the rams which induced this famine did not occur 
till the following year. 

The above mentioned famines include alt the seveie ones that 
have occurred 111 India since 1841, the year from which baro 
metric data exibt; and the weaves of high barometric pressure 
which have been mentioned in connection w ith them include ate 
that have been observed except two, viz. the one in 1855 and the 
one in 184 j, both of which, though not immediately followed b> 
actual famine, were nevertheless accompanied by deficient rain¬ 
fall both at Madras and Bombay, Lhe fall at the formci station 
being 67 and 78 per cent oF the average in 1S55 and 1S45 
respectively, and at Lhe latter station 58 and 77 per cent, in the 
c ame years. Between the years 1812 and 1040, during which 
the solar spotted qyea was accurately observed, but foi which 
period I have no barometric data, two other scvcic famines 
occurred, viz the Gantur famine of 1833, and the famine of 
! ®37 38 in Noithem India ; and it is worthy of note that the 
first of these occurred soon after Lhe sun-spots had somewhat 
suddenly fallen to a miniAum in 1832, and when, therefore, the 
barometric pressure would assumably be high, the second soon 
after the great and sudden elimination of spots which took place 
early m the year 1837. This last occurrence w r as very similar to 
the great decrease ot spots observed in 1863, on which occasion 

1 The numbers i. a, 3, &c , under iho heidinp "Month, 1 ' refer to ihs 
months January, February* March &c , respectively, and the decimals of a 
month are reckoned from lhe beginning of the respective monLlu 
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the decrease was followed by the wave of high pressure which 
preceded the Orisaa famine. 

JIcncc it appears that widespread and sevet e famines are p nerally 
accompanied or immediately preceded by waves of high barometric 
pressure. 

Means whereby future famines may possibly be foreseen. —If the 
conclusions arrived at from the above comparisons of abnormal 
barometric variations, sun-spots, and past famines be admitted, 
it is clear that they at once present the means whereby future 
famines may possibly be foreseen. The conclusions are 
briefly■— 

l. That variations of the solar spotted area are suuecded many 
months aftenvaids by corresponding abnormal barometric varia¬ 
tions. 

2 That abnormal barometric variations in the tropic? travel 
at a very slow rate round the eirth from west to cast, arriving 
at westerly stations several months before they reach more easterly 
ones. 

3 That famines follow in the wake of waves of high barome¬ 
tric pressure. 

Hence it follows that there are two methods by which early 
intimation of the approach uf those meteorological disturbances 
which are attended by famines may possibly be obtained— 

1 By regular observation of the solar spotted area, and early 
reduction of the observations, so as to obtain early information 
of current changes going on in the sun. 

2 By bnromelric observations at stations differing widely in 
longitude, and the early communication of the result*; to stations 
situated to Lhe westward 

With regard to the hirst of the'e meLhads it ps sufficient to 
•state that the whole subject of solar observations is now being 
investigated by a committee of scientific gentlemen in London, 
and we may therefore hope that lhe all-important information 
which solnr observations are capable of affording will ere long 
be at our disposal; but with regard to the second method, vi/ , 
that of barometric observations at stations differing widely in 
longitude, it is to be regretted that no observatories of long 
standing situated in suitable localities to the westward of Bom¬ 
bay at present exist, except possibly at the very distant station 
of llavanna in Cuba The observatory at St. Helena appears 
to have been closed in the year 1847, after working continuously 
for about seven years 

The most suitable localities for barometric observations for 
the purpose in view are insular statinns far removed from the 
disturbing influences of Lhe large continents and near the equator, 
such as the Seychelles, St Helena, and Ascension, but these 
appear to be at present unoccupied by pcimanenl observatories, 
while the wide expanse of the Facific, which is probably the 
most suitable portion of the earth’s surface for investigations of 
this kind, appears to be entirely unrepresented by any fixed 
observatory on any of its numerous island^, such as the Gala 
pago 4 ?, Sandwicb, ami Fiji Islands, An observatory has how 
ever lately been established at Zanzibar on the East Coast of 
Africa, from which very valuable observations may be expected 
if it should continue at work for any gieat length of time, and 
another has, I believe, been started at Aden : but as these 
stations are both situated on the borders of extensive continent*, 
they are not so suitably located as the stations previously 
mentioned 

It would therefore be necessary, in order to utilise to the fullest 
extent the second method of foreseeing the approach of a 
meteorological disturbance of the kind which would probably be 
attended by famine, that special arrangements should be mode 
for the registration of the needful observations at pome, if not 
all, of Lhe stations that have been referred to, and that the 
information thus afforded should be rapidly communicated from 
the more westerly to the more easterly stations. 

F Chambers, 
Meteorological Reporter for 
Bombay, September 4 Western India 

Postscript.— In order to determine numerically theintervols 
of time at which the baromeLric variations of one staLion have 
lagged behind those of another, and behind corresponding minor 
variations of the sun spots, the times at which lhe continuous 
carves cross the dotted ones have been marked off by the graphic 
method for corresponding crossing points of the different curves, 
giving the first set of times and intervals in each of Lhe following 
tables. The same thing has been done with regard to the times 
at which the continuous carves cross the respective zero lines, 


giving the second set of times and intervals in each of the tablet. 
As the average pressures for Batavia and Bombay have not been 
calculated from the observations of the some years, and os the 
zero line of the Batavia curve is on this account relatively dis¬ 
placed by '004 of an inch in the upward direction, a new zero 
line has been drawn so as to make the times at which the con¬ 
tinuous curve crosses the zero line comparable with those for 
Bombay. The approximate longitudes of the stations and their 
differences are also given in the tables. 
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It will be seen that in the great majority of cases the baio 
metric waves reach the westerly station several months before 
they arrive at the more easterly one, but that the rate of pro¬ 
gression of these waves across the Indian Peninsula appears to 
he much slower thart across the open ocean to the southward 

F. C. 


THE ROYAL SOCIETY—ADDRESS OF THE 
PRESIDENT' 

F\R SPOTTISWOODE began by referring to the losses 
^ which the Society has sustained by death during the past 
year Prof. Miller, Dr Sharpey, Mr Lasseli, Prof Ansted, 
Lord Helper, Mr E W. Cooke, and Sir Benjamin Collins 
Brodie. 

The Society’s finances geneially are, as the balance sheet wdl 
show, in a healthy condition, and appear to justify the hope that 
they will suffice for the large claims upon them for printing our 
publications The address then proceeds ■— 

Although we are more concerned, Dr Spottisw'oodc said, with 
the quality than with the quantity of communications made to the 
Society, it may not be without interest to observe that the number 
of papers received this year has been in excess of that in any 
previous year, at all events since 1872, inclusive. The following 
is a table of the numbers during the last nine years — 
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1875 
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*13 li II 
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123 >. 


and we mny conclude that these have contained good matter 
from the fact that of the Philosophical Transactions for the 
current year Paits 1 and u., already published, contain no less 
than 900 pages and Lhirty-tliree plates. 

Dr Spotti^woode Lhen referred to the satisfactory results of the 
change of Lime oF meeting of the Society, and went on to speak of 
the death of Mr Henry White, who for many years was chief 
assistant in the compilation of the great Catalogue of Scientific 
Papers At an earlier stage of the w ork, Dr. Spottisw oode went on 
to say, his loss would have been still more serious , but in a long 
course of training he succeeded so well in imparting his own careful 
and methodical mode of work to those under him, that the Council 
felt justified in making trial of his son to take his place With 
the result of Lhis trial, as shown in continuing the preparation of 
a new edition of the catalogue of the Society’s Library, the 
Council has reason to be satisfied Of this new edition, the first 
portion, 220 pages, containing our large collection of Transac¬ 
tions and PiQCeeJmgs of Academies and Societies, and other 
scientific periodicals is in type, and will shortly be printed off. 
The verification of tides of our scientific books generally is so 
far advanced as to warrant the expectation that a large instalment 
of this portion of the catalogue wdl soon be in the printer’s 
hands ; after w Inch w e anticipate no further delay 

In regard to the Library, a question has arisen as to how far 
purely literary works, which occupy much space, should be 
retained. Among them there are doubtless home which add neither 
to the utility nor to the scientific importance of our Library, but 
there are also some early printed books, bibliographical treasures, 
which are worthy of a place in any collection. It is proposed to 
have these carefully put in order, and to place them in a case by 
themselves. Among these, there may be mentioned — 

Caxton’s Chaucer, 1480, 

Pynson’a Chaucer, 1492 
Speght’s Folio Chaucer, 1598. 

Ciceroms Offida et paradoxa, Fust, 1466, vellum 
The generall histone of Virginia, Lond 1632 
Uomiacius. Sextus decre tali urn liber. Yen. 1566 7 
Plautus, 1482. Seneca, 1490 

Ovid, 1485 SLatms, 1490. 

Plutarch, 1485* Herodotus, 1494 

Homer, 1488? 

For bringing into prominence these as well as other features of 
our miscellaneous it. non scientific, books, we are greatly m- 
debted to the care and knowledge brought to bear on the subject 
by Mr, Tomlinson, and b/our treasurer. 

Although it is doubtless Undesirable to propose, w ithout suffi¬ 
cient cause, alterations in our statutes, or even in our practice, it 
is still often worth while from time to time to discuss questions 
involving such alterations in order that w e may be prepared for a 

1 Addrcsi of William SpotLisuoode, DCL, LL D , ihe PrasiJent, 
delivered at the Annlversary Meeting of ihe Royal Society on Tuc«diy, 
November 30 , 1880 
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deliberate judgment whenever occasion may arise. Among such 
subjects there 1 b one upon which I have often heard opinion 
expressed, and upon which opinion has always weighed in the 
same direction: I allude to the period of office of those elected 
to serve on the Council of the Society. By the terms of our 
charter ten of the ordinary members retire every year; and as it 
is our custom to remove six according to seniority and four in 
respect of least attendance, it rarely happens, although the 
contrary is possible, that any Fellow, except those holding the 
posts of President, Treasurer, or Secretary, should remain in 
office more than two years. Experiencej however, nppears to 
show, that for a meraoer serving on (he Council for the first 
time, there is so much to learn, so many heads of business which 
do nothin general come before the Fellows at large, that his first 
year is occupied quite as much in ascertaining Jus duties as m 
actively performing them This objection is in some degree 
met hy selecting for the ten incoming members five who have 
served before, and five who have not so served, but, never¬ 
theless, there is usually an interval of several years between two 
periods of office, and as a matter of fact we often lose a 
member of Council at the moment when his advice Is becoming 
most valuable to our body. 

I am aware of the great convenience attaching to our present 
impersonal mode of selecting the members to retire in eacil year, 
and am not at present prepared to suggest any specific alteration. 
But] the great confidence which the Society has, especially of 
late years, placed in its more permanent officers, and the power 
which naturally accrues to them from the comparatively short 
tenure of office by the other Members of Council, appear to me 
to be points of which the Society should not lose sight. On the 
part or the officers I think it right to state that we nre very 
sensible both of the honour which is thus done to us and of the 
resnorilftibility which is thereby entailed, and that we hope never 
to discredit the one nor to abuse the other And having said so 
much, we are quite willing to leave the matter in the hands of 
the Society to be taken up whenever they see reason so to do. 

It will be in the recollection of the Fellows that the position 
of the Royal Society in respect of the Government Fund of 
4000/. per annum is different from that in relation to the Govern¬ 
ment Grant of 1000/. per annum In the latter case the sum is 
placed unreservedly in the hands of the Society for promoting 
scientific investigation, subject only to an annual report to the 
Treasury of the disposal of it; and, in administering it, the 
Society has in no case applied it to the personal remuneration of 
the applicant. In the former case the Society has been requested 
to advise the Science and Art Department as to the distribution 
of the grant, not only for the direct expenses of investigations, 
but also for personal remuneration for the time expended on them, 
whenever the circumstances and wishes of the applicant appeared 
to render this desirable. The responsibility of this advice lies with 
a Committee similar to that of the Government Grant, but with 
the addition of the presidents of certain learned bodies and 
societies, nominated lor that purpose by the Government. 

The recommendations made by the Committee each year are 
annually published In the Proceedings , so that the public will 
have had full information as to the distribution of the grant; 
while the Fellows have the opportunity of seeing the naLurc of 
applications made, and the extent to which it has been found 
practicable to meet them, as recorded in the minutes of the 
Council of the Society. 

One of ^ the points which is perhaps beset with the greatest 
difficulty is that of the so-called 11 personal" grants. On the 
one hand it hu been argued that it is desirable to enable the 
man of small means to devote to research a part of his time 
which he could not otherwise afford to give ; but, on Ihe other, 
the question has been raised whether it bo wise, even in the 
interests of science, to encourage any one not yet of independent 
income to interrupt the main business of hU life. It is too 
often assumed that a profession or a business may be worked at 
half-speed, or may be laid down and taken up again, whenever 
we like. But this is not so, and a profession temporarily or even 
partially laid aside, may prove Irrecoverable; and the temptation 
to diverge from the dull and laborious path of business ma y 
prove to nave been n snare. Without proposing to exclude from 
possible aid in some shape or other those cases where personal 
assistance may he aafely offered, i( has been suggested that many 
such cases may be practically met by grants for the employment 
°' ( JJ assistant, instead of grants to the applicant himself, 

^ er *another fundamental difference between the position 
of the Government Grant of iooc/. per annum and the Govern¬ 


ment Fund of 4000/. per annum, which appears to me to be of 
material importance in the interests of science. The former is 
an absolute grant from the Treasury made to the Society for 
scientific purposes It may be used wholly, or in part, during 
the year in which it is made, and the balance, if any, may be 
carried over by the Society to the next or even to succeeding 
years. The latter is a vote to the Science and Art Department, 
on the disposal of which the Society is consulted. Like all other 
similar voter, any unused balance reverts to the Treasury, and is 
to that extent lost to the purpose for which it was intended. I 
cannot help thinking that, if any such balances could be reserved 
and kept in hand, provision might be made for some larger pur¬ 
poses than those to which the fund hu hitherto been devoted. 
And, even if having this end in view, the Committee should not 
see it* way to recommend some of the smaller application*, it 
may be fairly questioned whether the smaller gnats might not 
find a more appropriate place among those of the Donation Fond 
of this Society, or of the British Association, or among some ol 
Lhose separate funds which, through the liberality of individuals 
are now growing up among the special societies. 

I am glad to record the fact that, upon the recommendation ol 
men of science, Her Majesty has been pleased to grant pensions 
on the Civil List to the widows of two of our late Fellows vi/ , 
to Mrs. John Allan Broun and to Mrs Clifford, 

I ost year two volumes containing a collection of the late Prof 
Clifford’s general lectures and essays were brought out. It is 
hoped that during the present winter a collection of his mathe¬ 
matical papers will be published. The contributions to science 
by the late Prof Rankin have recently been placed in the hands 
or ihe public While very sensible of the obligations under 
which the scientific world 19 placed by these posthumous publi¬ 
cations, I cannot refrain from alluding to our obligations, even 
greater if possible, to those who during their lifetime ore willing 
to re-issue their own scientific memoirs, and to give us thereby 
not only the convenience of ready access, but also the advantage 
of their own subsequent reflections on the subjects of which iliey 
have treated. And at this particular moment I desire to mention 
more particularly (he mathematical and physical papers of our 
Senior Secretary, Trof. G. G. Stokes ; and, while expressing 
our gratitude for the volume which has already appeared, I would 
express also our sincere hope that another instalment from the 
same source may shortly follow. 

Among the subjects which at one period of the late session of 
Parliament engaged the attention of the Government was that of 
the law relating to vaccination, and a Bill was introduced in¬ 
tended to remove some of the practical difficulties in carrying out 
the existing law While fully admitting the difficulties in ques¬ 
tion, the remedy proposed appeared to trench ao closely upon 
the application at least of a scientific principle, and at the same 
time to be so important in its practical aspect, that I ventured 
(although the Council was not sitting) to consult the Presidents 
of the Colleges of Physicians and of Surgeons, and that of the 
Medical Council, about addressing the Government on the 
Eubject, This resulted in a joint deputation to the President 
of the Local Government Board, in which I took pait ns 
President of the Royal Society. I reported this matter to the 
Council at their first meeting after the recess, and received their 
approbation The Bill in question was withdrawn 

fhe Royal Commission on Accidents in Coal Mines, the 
appointment of which I mentioned in my address of last year, 
has* been occupied principally in bringing together a body of 
valuable evidence on the causes and prevention of accidents in 
mines generally. The Commission has also visited a number of 
mines in which serious accidents by explosion have taken place, 
or m which certain phenomena connected with the occurrence of 
fire-damp were to be studied. They have also instituted a senes 
of experiments on the behaviour of various safety lamps in 
mixtures of natural fire-damp and air. These expenments they 
are about to renew during tne winter. They also contemplate 
carrying out experiments in bluting rock and coal by methods 
which will check the production of flame, and which are there¬ 
by calculated to obviate the danger of igniting fire-damp. 

The report of the voyage or H.M. 5 . Challenger , to which 
the scientific world has been looking forward with so much 
interest, is now bo far advanced that one volume of the 
" Zoological Memoirs ” will appear immediately In addition 
to this a second volume may be expected within a year. The 
first volume of the whole work, "containing a short narrative 
of thei voyage, with all necessary hydrographical details, an 
account or the appliances and methods of observation, a running 
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outline of the results of the different observations; aud a 
chapter epitomising’ the general results of the voyage,” together 
with the second volume containing the meteorological, magnetic, 
and hydrographic observations, will probably be published w ithin 
the same period "The general report on the zoology of the 
expedition w ill consist of about .fifty distinct memoirs, which will 
occupy from ten to twelve volumes.” It has been arranged “ to 
print the Zoological Reports as they are prepared, and tn pub¬ 
lish them as soon as a sufficient bulk of memoirs is ready to 
form a volume. Copies of each memoir may also be had 
sepnately, in order that working naturalist may have them in 
their hands at the earliest possible date.” Two rooie volumes 
□11 the geology and petrology, and one on the general chemical 
and physical results, will probably complete Lhe senes. Into the 
details of the zoological results I Am not competent to enter , but 
the greatest interest attaches to the fact that notwithstanding the 
pre^ure and absence oflight, there is no depLh limit to animal life. 

As the Council of the Meteorological Office is nominated by 
the Council of the Royal Society, and as the Annual Report of 
the Office is submit tea to the Royal Society, I think it right to 
mention a few points connected with the work of that depart¬ 
ment during the past year. 

1. A method of recording the duration of bright sunshine by 
Lhe charring of an object placed in the focus of a glass sphere, 
freely exposed to the rays of the sun, was devised by Mr. J. 
V. Campbell of Islay m 1856, and instruments, bem? modified 
forms or that originally proposed, have been employed foi some 
time at Greenwich, at Kew, and at a few private observatories 
CeiUin difficulties in adjusting the papei about to be charred to 
the path of Lhe burning spot, which had hitherto prevented the 
adoption of Mr. Campbell's invention as a part of the oidinary 
equipment of a meteorological obseivuig stalinn, have been at 
last successfully overcome by an arrangement designed by Prof 
Stokes ; and thirty stations in the British Isles have now been 
supplied, with instrument* of the pattern proposed by him We 
may thus hope to obtain in future a sufficient record of a 
meteiologlcal clement, which 13 of primary importance in its 
relations to agncul ure, and to the public health, but which has 
hitherto been very imperfectly registered 

2 The climatology of the Arctic icgiuns, in addition to its 
importance as a part of the general physics ol the globe, possesses 
a special intciest in connection with geographical exploration. 
Asa contribution to our knowledge of this subject, the Meteoro¬ 
logical Office has entrusted to Mr. R SLrachan the task of 
bringing together, and discussing on an unifoim plan, the lesults 
of the observations taken at intervals during Lhe last sixty years, 
m the region extending from lhe in endian of 45 0 W to that of 
120“ W , and from the parallel of 6o a lo Lhat of 8o°, cither at 
land stations or at the winter quarters of British and American 
expeditions A considerable portion of this discussion has 
been already published , the remainder may be expected in the 
cour .e of next year. 

3 Another publication of the Meteorological Office may be 
mentioned as serving to mark the advance in meteorological 
theory, which has been achieved during the last fifteen years 
The old "Barometer Manual and Weather Guide” of the 
Board of Trade has been replaced, so fai as it 1 elates to the 
weather of the British Isles, by a work entitled "Aids to the 
ktmly and Forecast of Weather,” prepared under the direction 
of the Meteorological Office by the Re\ W. Clement Ley 
Though some of the views put forward in the later work may, 
perhaps, be regarded as not sufficiently established by observa¬ 
tion, yet a comparison of Lhe two works cannot fail lo leave 
upon the reader’s mind the impression that in the interval 
between their respective dates of publication, home real progress 
has been made in meteorology. Perhaps this is most con¬ 
spicuous in the enlarged ideas that aie now entertained con¬ 
cerning the conditions upon which the changes of weather 
depend. Local weather was first discovered to be conlingcnL 
upon travelling areas of disturbance, each of which averaged 
many hundreds of miles in diameter, while, at the present 
lune. the relation of these areas to one another, as parts of a 
single terrestrial system, has become a prominent topic of 
inquiry. If meteorology has thus been, to a certain extent, 
lescued from the ever-accumulating choas of numerical tabula¬ 
tions, which threatened lo engulf the whole science, the im- 
piovemeni is mainly due to Lhe development in recent times of 
the synoptic study of weather over large regions of the earth's 
surface, to which $0 great an impetus has been given by the 
extended facilities of telegraplua communication. „ 


4< Balloon asccdU, with a view to mditary purposes, arc now 
systematically carried on under the direction or the War Office ; 
and the endeavour ha? been made to take advantage of these 
ascents for observations of the thickness of the atrial current 
which causes our winds, and of the peculiarities of the currents 
above it in the upper strata of the atmosphere 'lhe miliLary 
authorities have olfered their co-operation 111 the most uirdia] 
manner ; but Lhe attention of an aeronaut is often ho much en¬ 
grossed by the operations necessary for working hu. balloon, that he 
has but little leisure for taking systematic records Ncv crLhtless, 
observations of considerable interest have already been ob¬ 
tained, relating especially to the vclociLy and direction uf Lhe 
upper air currents, and there can be no doubL that a continuance 
of such observations affords the best prospect at present open to 
us of adding to the very scanty knowledge which wc possess of 
the movements of the atmosphere, even at a moderate height 
above the earth’s surface. 

Among the various duties which the President of 111* Royal 
Society is called upon Lo fulfil, there are those of a Trustee uf lhe 
BnLish Museum , and, as an operation 'of great importance to 
science, namely the removal of the natural history collections lo 
the new building at South Kensington, u now going on, the 
Fellows may be interested to hear wliat progress has Ken made 
in the u ork 

The plans for the new budding were appioveel as long ago 
os April, 186S buL the works were not commenced until the 
early part of 1873. Their progress was retarded by dilficultie^ 
in the supply of the terra cotta with which the building is faced 
within and without, and m which the mouldings of arches and 
other ornamental featuies ore executed. 

1 he building v as finally handed over to the Trustees in the 
month of Juiw of Lhe present year It contains cases for three 
only of the departments for which it is inLended, namely, 
Mineralogy, Geology, and Botany, the necessary fundi for the 
Zoological Department not having yet been voted As tlie 
latter collections arc equal in bulk to the other three collectively, 
it follows that only half Lhe new building can at present be 
actually occupied. The removal of the colled 1011s foi which 
cases had been provided, commenced in the last week of July, 
and was virtually completed by the end of September. 

Geology, which was very inadequately displayed in lhe old 
budding, ib now more cummodioiuly accommodated. It now 
occupies a gallery 280 feet in IcngLh by 52 in bieadth, forming 
the ground floor of the east wing of Lhe new museum, togethei 
with eight oLher galleries covering an area of 200 x 170 feet at the 
back, and admirably adapted for the exhibition of the specimens 
One of Lhese galleries will be devoted to the illustration ol 
stratification 

The principal part of the Minerals has been moved and 
replaced 111 Lhe cases m which they were arranged in the old 
budding The collection now occupies the fir>t door of the 
east wing of the new museum, and the space devoted to it is 
2S0 > 50 feet in niea. It is aheady arranged foi exhibition. 

The Botanical collections are placed in Lhe gallery over the 
minerals, where Lhe space for exhibition and the conveniences 
for study me much greater than 111 their old quaiLcrs 

The coiisti action of the cases for the Zoological specimens, 
aud the ultimate removal of these collections, must depend upon 
the amount of the Parliamentary vote for lhe purpose, but undci 
the most favourable conditions it can hardly be hoped Lhat this 
department can be open to the public or to students for two 
years from the present time 

The "Index Museum,” designed by Professor Owen, will 
form a prominent fcatuie in the new museum The object of iL, 
in his word'', is "to show the type character* of the principal 
gioup’* of orgauised beings,” and "to convey to the gieat 
majonLy of visitors, who are not naturalists, as much infoiwa 
turn and general notions of its aim as the hall they will first enter 
and survey could be made to afford.” 

One of the principal difficulties alt ending Lhe transfer of the 
Natural History Departments to a separate budding consists in 
the provision of books for the use of the keeper 1 * and their 
staff, as well as for students who may visit the museum lIitherLu 
the separate collections of books, known as departmental 
libraries, supplemented as occasion might require from the main 
library of the museum, have sufficed for all purposes. But now, 
when the departmental libiancs have to stand by themselves, iL 
is impracticable to carry on even the current work of arrange¬ 
ment without additional resources. For an adequate supply of 
the necessary works a very large outlay would be required, sup- 
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posing that the works were In the market. But many of them 
are out of print and have become scarce , and a large pant of 
public money would perhaps raise the market price almost in 
proportion to Its magnitude. This being so, it has been thought 
best, on the whole, by the Government to make an annual grant 
to be expended from time to time as favourable opportunities 
for purchase may offer If it should prove possible, and on 
other grounds desirable, to allow the Banks' Library to follow 
the collections with Which it has always been practically con¬ 
nected, the wants of the Natural History Departments would 
(so far as books np to the date of its bequealhmenl are con¬ 
cerned] be in a great measure supplied. 

Another of the duties which falls officially on your President 
19 to take part in the organisation of technical education as pro¬ 
moted by the City and Guilds of London Institute, which is now 
incorporated under the Companies Acts, 1862-80, as a registered 
association, and of which the Presidents of the Royal Society, 
the Chemical Society, the Institute of Civd Engineers, and the 
Chairman of the Council of the Society of Arts, are members. 
In the Memorandum and Articles of Association of the Institute, 
its objects are fully set forth. They may be summarised undei 
the following heads — 

]. The establishment of a central technical institution for 
instruction in the application of science and art to productive 
industry. 

2. The establishment of trade and technical schools in London 
and in the country. 

3. The development of technical education by means of 
examinations held at the Central Institution, or at other places. 

4. To assist by means of grants existing institutions in which 
technical education is being promoted. 

5 To accept gifts, bequests, and endowments for the purposes 
of th« Institute. 

The Institute is supported by subscriptions from sixteen of the 
City Companies, of which the largest contributors are the 
Mercery Drapers, Fishmonger., Goldsmiths, anil Clothworkers. 

The Institute has been in active operation not much more than 
a year, and during the last six months the work of the Institute 
has developed considerably in each of its several departments. 
These may be considered under the following heads .— 

I Technical Instruction. 

2. Examinations in Technology. 

3. Assistance to other Institutions 

I, Since November last courses of lectures and laboratory 
instruction have been given in the temporary class-rooms of the 
Institute, at the Cowper Street Schools, under the direction of 
Trof Armstrong, FRS,, and or Prof Ayrton The subjects of 
lnitructlon have included Inorganic and Organic Chemistry, with 
special reference to their industrial applications , Fuel, Electro- 
depositionis of Metals, and Photographic Chemistry ; General 
Physics, Steam, Electrical Engineering, Electrical Instrument 
Making, Electric Lighting, Weighing Appliances, and Motor 
Machinery 

During the term ending July list the number of tickets issued 
to students, most of whom belonged to the artisan class, exceeded 
three hundred A considerable accession of students is expecled 
as soon as the building in Tabernacle Row, the plans of which 
are already settled, shall be erected. This building, which is 
estimated to cost f 20,000/. , will provide accommodation for 
schools of Technical Physics, Technical Chemistry and Applied 
Mechanics Many of the day students at these classes are pupils 
of the Cowper Street Schools, and r is expected that, by adapting 
the course of technical instruction to be given in the College to 
the wants of these boys, a very complete technical school for the 
children of artisans will have been established. 

The evening lectures and laboratory instruction, which are 
more advanced and more special, are attended very largely by 
external students, for whom the present temporary accommodation 
is already too limited. 

At Kensington, schools have been established m which 
practical instruction is given in various art subjects, such as 
Painting and Drawing, Modelling, Designing, and Wood 
Engraving. These schools are attended by both sexes, and are 
under the immediate direction of Mr. Sparkea The numbers in 
attendance last term were as follows :— 

Wood Engraving... 8 Students, 3 Men, 5 Women. 

Modelling.38 ,, 20 ,, 2 „ 

Drawing and Painting 

from Life . . . . 42 „ 19 „ 23 „ 

Designing . ... 33 .f 3 » 3 ° n 


The Central Institution for instruction in the application of the 
higher branches of science to industrial pursuits u about to be 
erected on a plot of ground in Exhibition Road, granted by the 
Commissioners of 1851. The construction of this building, 
which, when completed, will cost 50,000/., has been entrusted 
to Mr, Alfred Waterhouse, who is now engaged in the preparation 
of plans. 

2. In the year 1879, the examinations m Technology, which 
had been initiated by the Society of Arts, were transferred to 
this Institute. Various changes where introduced into the regu¬ 
lations New subjects were added, and in order to stimulate 
the teaching of Technology throughout the country, the principle 
of payment to teachers on the results of the examinations uas 
adopted The encouragement thus afforded to teachers gave u 
great impetus to the formation of classes throughout the country 
in technological subjects. I ast’year the number of candidates for 
examination was 202,whiie‘at the recent examination, held in May, 
S16 candidates presented themselves, of whom 515 satisfied the 
Examiners During the last few months the number of classes 
throughout the country, in which technical instruction is being 
given, has considerably increased, and, judging from the returns 
already received, there is reason to believe that the number of 
candidates, who will present themselves for examination next 
May will be much greater than in either of the preceding years 
The new programme, which is just issued, contains a syllabus of 
each subject of examination, and cveiy effort has been made, 
short oF testing the candidates' practical skill, to make the 
examinations as efficient as possible. To obtain the lastitti!e's 
full certificate, each candidate is required to give evidence of 
having obtained some preliminary scientific knowledge 

3. In order to take advantage of efforts that are already 
being made to advance technical education, the Institute has 
given sums of money for specific objects to several institutions in 
which technical instruction is provided The schools, colleges, 
and other bodies which have received grants from this Institute, 
are University College nod King’s College, London, the School 
of Art, Wood Carving, and Mining Association of Devon and 
Cornwall, the Nottingham Trade and Science Schools, the 
Artisans’ Institute, the Birkbeck Institute, the Lancashire and 
Cheshire Union, and the Horological Institute. 

The Artisans’ Institute gives practical instruction in cevernl of 
the humbler crafts in which artisans are engaged, such as car¬ 
pentry, 7inc work, and plumbers 1 work; and corresponds, 
therefore, to some slight extent with the apprenticeship schools 
of the Continent, from which, however, it differs in many im 
portant particulars. A similar experiment is being tried at the 
llorological Institute, where, at the expense of Lhe Guilds, 
classes have been organised, in which apprentices receive prac¬ 
tical instruction 111 the various branches of the watch-making 
trade. 

It ia found thaL the drmand for technical instruction in London 
and throughout the provinces is very great, and the efforts that 
have been so for made by the City and Guilds of London Institute 
have been received v ith considerable satisfaction by artisan 1 and 
oLhcrs engaged in industrial pursuits, and promise, when further 
extended, to be of the utmost service in the development of techni¬ 
cal education in this country Turning now more particularly 
to the progress and. the applications of science, I venture 
to make mention of a few topics which have come under my 
own observation, 

[To be continued.) 

OUR ASTRONOMICAL COLUMN 

Lunar Eclipses, 1660-84.—The total eclipse of the moon h 
only partly visible in 1I113 country, the middle occurring at 3b. 
39m. Greenwich time, and the moon not rising until seven 
minutes later, the end of the total phase takes place at 4h. 
24m., and the lost contact with the earth's Bhadow at 5b. 33m 
In Australia the whole eclipse may be witnessed to advantage 
On December 5, 1881, there will occur an almost total eclipse 
(magnitude o 97), again only partly visible here ; the first contact 
with the shadow at 3h. 28m , and the moon ruing at 3I1 50m. ; 
greatest phase at 5b. 8m In 1882 there will be no lunar 
eclipse, On October 16, 1883, a partial eclipse is barely viable 
here, firet contact with the shadow at 5h, 59m, a.xn , the moon 
setting at 6h 25m. The next favourably-circumstanced lunar 
eclipse, as regards observation in this country, will take place on 
the evening of October 4, 1884; first contact with shadow at 8b. 
15m , beginning of total phase at 9b. 16m., middle of the eclipse 
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at loh. 2m,, ending of total phase at ioh. 48111 , and last contact 
with shadow at nh. 49m, 

A Probable Variable Star, —On November 25 Swift’s 
comet was compared with the star No 4339 of Lalande, by Mr 
T aim age at Mr Barclay’s Observatory, Leyton, the magnitude 
of the star being estimated 8, m it was also by Lalande. Arge- 
lander, in the Durehmusterung, gives it 6'4, and lleis made it 
a naked eye star (6*7), hut errroneomly identifies it with 
Lalande 4359 It escaped observation in the Bonn Zones, and 
maybe worth occasional examination as likely to prove nil addition 
to our variable star li*t 

Faye'8 Comet.— In the Berliner atsronomisihes Jakibueh 
for 1882, Prof. Axel Mollei, of Lund, has given an ephtmens 
of Faye's comet extending to the end of March next. On 
comparing the theoretical intensity of light appended to Lhe 
ephemens wiLh that corresponding to particular epochs in other 
appearances, it will be found that there is a probability of 
observing the comet for some weeks from this tune without 
difficulty if the larger instrument* be employed. Thus at the 
beginning of January the Calculated degree of brightness is more 
than twice that appertaining to Lhe dales when the conict wa* 
first and last observed with Lhe Northumberland telescope at 
Cambridge, during lhe leturn of 1850 51, and the geocentric 
position is favourable for observation, a month later the 
intensity of light is still equal to that at the Lime of the fu*t 
observation with the Copenhagen refractor 111 1865, and even at 
the close of Prof Axel-Mollers ephemens it is eriual to that at 
the first and last Cambridge observations abo\ c alluded to , the 
comets place, however, will then be drawing into the evening 
twilight We have already remarked that the magnitude of 
the planetary pertuibalions of the-comet’s motion dunng the 
revolution 1873-1 SBi is greater than m any othei revolution 
since the comet’:* discovery in 1843, an( l ^e success whu.li has 
again attended hia prediction of iLs apparent track in the 
heavens must have excited the admiration of those who have 
any experience or knowledge of such investigations, and the 
immense amount of skilled application involved in them 

Swift’s Comet. —The following dements depend upon Mr 
Chandler's observation on October 25, one at btrassburg on 
November 9, and a thiid at Mr J. G Ua 1 day's Observatory, 
Leyton, on November 25 — 

Perihelion passage 1880, November S 3691 Greenwich M T 


0 > 

Longitude of perihelion 42 15 2 

,, ascending node 294 4G 0 

Inclination 7 21 3 

Log perihelion distance o 04188 


Motion—direct 

The cloic resemblance to the orbit of the third comet of 1869, it 
will be seen, is maintained. The elements gi\c these positions 
for Greenwich midnight — 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxfORD.—No further regulations have been issued by the 
University Commissioners for the Professoriate. Opinion is 
much divided m the University itself as to the operation of the 
new rales, There have been several memorials to the Commis¬ 
sioners got up, some praying that no alterations be made, others 
approving the new Councils of the Faculties. There seems to be 
a general feeling against insisting on the professors examining 
their classes every term, and against making attendance at their 
lectures compulsory The Councils of Faculties are regarded by 
many with favour as a means of bringing the tutors and lecturers 
of the various colleges who are engaged In teaching the same 
branch of learning into closer relationship, and enabling them 
better to divide the work among them. * 


At Bnlliol College an extra scholar lnp on Lhe Biakenbury 
Foundation has been awarded to Mr. A 1) Hall of Manchester 
Grammar School, for Natural Science. 

A MEETING of the Convocation of Victoria University wa* 
held at Owens College, Manchester, on Friday, I)r Green¬ 
wood presidmg. A resolution was received from the Associates 
of the College expressing their gratification at the cre.itiun of 
Lhe University, and pledging them,elves to perform their part 1.1 
maintaining the welfare, dignity, and fame of the Umvet*iLj, 
and promoting its objects Standing order* fur lhe regulation 
of the proceedings of Convocation were adopted, and the Rev 
C. J Foynting was appointed clerk. 

Thf recently-presented budget of Prussia slious that, despite 
the financial straits of the kingdom, no considerations of eco¬ 
nomy are allowed to hamper the giowth of Us scientific and 
educational system First on the list come the nine unucrsitie- 
with an allotment of 7,050,000 marks (352,500/.) Berlin re¬ 
ceives the lion’s share, 1,378,348 marks, an increase of about 
37,000 maiks on its last annual subvention. Bonn and Kmiigs- 
herg each have 740,000 marks, Breslau 600,000, Kiel 404,000, 
Mai burg and Halle each 430,000, Gottingen 2oi,oco, and 
Greifswahl 136,000 Of the above mentioned ram about 
1,306,00^1 marks are appropriated for extraordinary expenses in 
connection with the cumtruction of university buddings, und of 
this amount Beilin absorbs over one half, viz , 766,000 marks, 
The oilier chief items 111 the Budget of Public instruction are 
Gymnaua and RcaUchulen, 5,000.000 marks , primary school*, 
14,500,000 , orphanages, schools for the blind, deaf and dumb, 
kc , 300,000 ; technical schools, and for the general furtherance 
of science .rad art, 3,000,000 marks, 

The number of pupils of Lycres and Colleges in the Prench 
Republic is 87,000 (46,500 for Lycties and 40,500 for Colleges). 
Labt year it was only 84,700 These C'dabli-'hmciits maybe 
considered as analogous to the V nghsh grammar schools, 


SCIENTIFIC SERIALS 

Journal of the FranKhn Institute, November —The metric 
sjstcin is it wi^c to introduce it into our machine-‘.hop* ? by C 
Sellers —The weaken 1 ng of steam boilers by cutting holes in the 
shell for domes and necks, by \V. B. Lc Van —Observations in 
Hi 171I, by W M Robeits 

Rivista Siicntifi 0-Indus ft ude, OcLobci 31 ,—AVjUwS of sola' 
observations at Palermo Observatory m the thud quarter of 
18S0, by Prof Kicco.—Experiment'd researches on the action of 
light on transpiration of plants, by Ur. Come* —Djmmometnc 
break w'lth circulation of water, by Prof. Riccn 

Journal ite Physique , November—On the combination of 
pho*phuretted hydrogen with hydrochloric acid, by M. Ogier.— 
An amplifying baroinetei, by M Debrun 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, Novembei 18.—Robt McLachlan, F.R S , 
m the chair.—Dr. Geo. E Dobson exhibited a remarkable pan 
sitic worm from the intestine of Megaderma frons, from the Gold 
Coast It appears allied Lo PUrygodcrmattfes tlagiostoma, Weill, 
from Lhe Long cared Hedgehog, though on hist hasty examina¬ 
tion he (I)r Dobson) had been disposed to regard it as a new 
genus, Metabdelh Dr. McDonald further drew attention to its 
peculiar anatomical itructnre find relationships Dr. Cobbold 
agreed to the importance of the observations as verifying previous 
discoveries, with addition of novel structural details He con¬ 
sidered lhe worm as identical with the Ophmtomnm of Undolphi 
and Willemoes Suhm, 'frith Pterygodermattfis of WedI, and w itli 
Rululana of Froelich, and he regarded it as an aberrant member 
of the Ophiostomidse, whereas Wedl thought it came nearest the 
Cheiracanthidea.—Dr Cobbold also exhibited specimens of 
Distoma eras sum } Bmk (previously in 1875 shown to the Society), 
from a Chinese missionary who, on return to China w ith his w ife 
and daughter, were again all attacked by the parasite, and obliged 
to return to England.—A paper was read on a proliferous condi¬ 
tion of Verbasatm nigrum, by the Rev. G, Ilenslou. The 
upper part Wu very diffuse with leafy axes produced from the 
centres of the flowers, while the lower part had flowers with very 
large ovaries adherent within to arrested proliferous branches. 
These differences may be attributed to the general tendency of 
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tbe sap to run to the extremities end thus cause ail excess of de¬ 
velopment above with limultanecus arrested condition below.— 
A paper on the classification of the Gasteropoda (part 2) was 
read by Dr. J. Dennis McDonald. In this communication the 
author gives farther data In support of his mode of arranging tbe 
group dependent on anatomical characters,— "Novitates Ca- 
. pen sea' 1 was the title of a paper by Messrs. P, MacQwan and 
H. Bolus, in which, among other novelties described of South 
African plants, were Ranunculus Baum, Ertcmclh possenmoidtJ, 
Orthosiphon timbiguens, and Ifcrpohrion rapensis, the last a re¬ 
presentative of a form hitherto known only from Australia,—A 
communication from the Rev. M. J, Berkeley, on Australian fungi 
(part 2), principally received from Baron F. von Muller, was 
taken as read.—Lieut. Col H. God win-Austin was elected a 
Fellow of the Society, 

Entomological Society, November 3.—Sir Jno. Lubbock, 
Bart,, vice-president, in the chair —Mr. E. Meyrick of Hunger- 
ford, Wilts, and Capt Thos. Broun of Auckland, New Zealand, 
were elected as Ordinary Members, and Dr. J. £. Brandt, president 
of the Russian Entomological Society, was elected as a Foreign 
Member of the Society.—Mr, WaLerhou^e exhibited, on behalf 
of Mr. Sydney Olliffo, a pair of dwarfed specimen* of Epwne 
vfspertana, taken at Arundel —Mr, McLachlan exhibited some 
curious galls on a broad-leaved Eucalyptus from Australia, which 
were stated to be made by a lepidopterous larva, and also men¬ 
tioned that in a letter he had received from Mr. Rutherford, 
dated from Camaraons, West Africa, the writer stated that he 
had taken Papilio merope and Papitto etnea in copula, Mr. 
Trimen doubted that the butterfly referred to by Mr. Rutherford 
was P. ccnta, Stoll, which, Lo the best of his knowledge, was a 
form of the female confined to South Africa, and was more 
probably either Hxppocoon , Fab., or one of the other prevalent 
West African forms.—Prof. Westwood exhibited a globular gall 
on the surface of a sallow leaf made by a species of Tcnthrt - 
dimdxi, and also n dipterous larva (Syrphus) found closely 
adhering to the stem of a pelargonium —Mr Kirby exhibited a 
remarkable variety of Epitnda lutulcnta , and also a remarkable 
form of A/afut a } stated to have been taken by Mr. Ralfe in 
Pinner Wood.—Sir Jno Lubbock exhibited some interesting 
larva; which Mr. Culvert had forwarded to him from the Troad 
thiough Sir Joseph Hooker He stated that these larvae had 
recently appeared there in great numbers, and were likely to 

f irove most useful, as they fed on the eggs of locusts. These 
arvre were probably coleopterous and Sir Jno Lubbock iug- 
gested Hint if the species does not exist in Cyprus it might be 
worth while to introduce it there —Mr. Trimen exhibited ft 
wingless female specimen of the Hymcnoptera, which he had 
strong grounds for believing was the female of the well-known 
Dojylm hdvolus , Lmn —Mr Trimen aL>o exhibited six cases 
fabricated by a South African lepidopterons larva, of whicn the 
outer covering consisted of particles of sand and fragments of 
stone, which gave them a most peculiar aspect, resembling in 
general appearance a myriapod,—Sir Sydney Saunders read a 
paper on the habits and affinities of the hymenoptcrous genus 
Sd ietoderma } with descriptions of new •-pecies —Mr Edward 
Saunders read a paper entitled a synopsis of British Hiterogyna 
and fossonal Hymcnoptera, — Prof. Westwood read a paper con¬ 
taining descriptions of new species of exolic diptera, with a 
supplement containing descriptions of species formerly described 
by the author in somewhat inaccessible publications. 

Tar rs 

Academy of Science■, November 15.—M. Edm. Becquerel 
m the chftir.—Researches in Isomerism, benzine, and aipro- 
pargyl, by MM Berthelot and Ogier.—On papaine j new con¬ 
tribution to the study of soluble ferments, by M. Wurtz In one 
experiment 0*05 p of papaine fluidified about two thousand times 
i's weight of moist fibnne. It seems that it begins by fixing on 
the fi brine, and the insoluble product gives, by action of water, 
soluble products of hydmtation of fibnne, whde the ferment, 
becoming free again, may act on a new portion of fibnne. The 
action is thus related to that of chemical agents, f.g sulphuric 
acid.—Enrichment of plumbic earths by a current of compressed 
air, by M. Delesse. The apparatus, called trieur d soujflet, 
effects a sorting of pulverulent matters, which cannot be sepa¬ 
rated by water. Earths of very fine grain cannot well he treated 
with It, and unfortunately it is they that contain most lead. The 
lead-dust produced is unhealthy for the workmen.—Observations 
of M de Ouatrcfages on the Marquis de NadaUlac’s work, M Les 
premiers Homines st les Tempi prehhtoriquesi” M. de Ouatre- 


faget'lhiiiki that man probably exirted in Portugal in the Tertiary 
epoch.—Observations on the publication of Dr, Guerin’s works, by 
M. de Qnatrefages —On the arrangement of the cervical vertebra 
in the Cheloniaiu, by M. Vaidant.—Experimental researches on 
the heat of man daring movement, by M. Bonnal. Inter aha, 
all muscular exercise raises the rectal temperature. The increase 
is not directly related either to duration of the exercise or to 
apparent fatigue. The altitude, state of the atmosphere, energy 
or movements, and nature of clothing affect the increase. AU 1 
rapid exercise diminishes the peripheral temperature (In mouth, 
armpit, or groin) The rectal heat may reach 39 5". In rapid 
climbing it is m the first half hour that the rectal temperature is 
most raised, It may then become stationniy or fall In general, 
a rigorous application of the laws of mechanics to the human 
system is not warranted.—Studies on the habits of phylloxera 
during August to November 1880, by M. Fabre. The young 
insects showed (in the author’s experiments) a strong liking for 
light. The present year seems very unfavourable to the parasite 
—On some linear differential equations, by M. Bnosclu —On 
the equilibrium of flexible and mextensible surfaces by M. 
Lecomu,—On the compressibility of oxygen and the action of 
Ihi* gas on mercury when put m contact with it, by M, Amagat. 
Oxygen and mercury (pure and dry) he found to remain in¬ 
definitely long in contact without absorption. He operated at 
50“ and ioo°, and with pressures from no to 420 atm The com¬ 
pressibility of oxygen follows the law he gave m his memoir of 
AupiBt 30, MM, Chevreul and Dumas made remarks on the 
subject - On the liquefaction of ozone in presence of carbonic 
acid, and on its colour in the liquid state, by MM Hautefemile 
and Chappuis. Gradual compression of a mixture of ozonised 
oxygen and carbonic acid at - 23° gives n blue liquid of the 
same shade as the gas above. The product! of decomposition of 
carbonic acid by the effluve are proved (by the blue colour on 
compressing) to contain a large proportion of ozone.—On malle¬ 
able iron, by M Forqui^non, It seems to be intermediate 
between steel and grey pig-iron, differing from the latter by 
the special nature of its amorphous graphite and its greater 
tenacity ; from steel, by its small elongations and its lar(je 
proportion of graphite,—On the presence of phosphorus in 
the rocks of Brittany, by M. Lech artier.—On the composi¬ 
tion of petroleums of the Caucnw*, by MM Schutzen- 
herger and |Ionme —On the temperatures of inflammation of 
gaseous mixtures, by MM Mallard and I e Chatelier, Among 
other results, mixtures of protocarburcttcd hydrogen not only 
enter into slow combustion, but, when submitted to a certain 
temperature, may be inflamed after a variable Lime (winch is 
longer the lower the temperature).—On the secondary wave of 
muscle, by M. Richet A second contraction occurs, without 
fre^h stimulation —On the contagion of boil*, by M. Trastour — 
On the use of boring machines without use of explosive mattei, 
by M Ilivcr The advantages of Mr. Brunton’s system aie 
indicated. 
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BRITISH EARTHQUAKES 

N Sunday evening last week (28th Nov ) the northern 
parts of the British Isles were slightly shaken by 
an earthquake. The recent disastrous earthquake shocks 
in Croatia have called renewed attention to this still 
mysterious geological phenomenon, and now, while the 
subject is still fresh and under discussion, a milder visita¬ 
tion of the same nature reminds us that our islands are 
not wholly exempt from their share in the pulsaLions of 
the terrestrial crust. Save the vague and inexact news¬ 
paper paragraphs which chronicle the impressions of 
different observers, wc have no information as to the 
direction of propagation of the eaithquake wave of last 
week, its duration, relative intensity, and angle of emerg¬ 
ence at different localities. It appears lo have been one 
of the usual type of earth-tremors experienced in this 
country, and to have affected the region which, during 
the present century at least, has been most subject to 
such movements It is reported as having been felt at 
many points in the central valley of Scotland and in the 
north-east of Ireland, also along the west coast as far 
north as the further end of the Long Island. Its effects 
appear to have been most marked over the area occu¬ 
pied by the crystalline schisis. In Bute the house-bells 
rang. At Oban a portion of the plaster was detached 
from tlic ceiling of the parish church during the service 
of the Sunday-school. At Inverary also some plaster 
was loosened, and a sensation of nausea and giddiness 
is even said to have been experienced. At Blair Athole 
the oil in the table-lamps was thrown into undulations, 
which rose over half an inch up the side of the glass 
Over the Lowland belt the effects were less perceptible, 
though they are alleged to have been distinctly felt as far 
as Edinburgh. By some observers the duration of Ihc 
shock was estimated at two, by others at ten seconds 
In some places the movement was thought to be from 
the north-west, in others, from Lhe south-west. One of 
the phenomena duly chronicled in most of the narratives 
is the jingling and creaking made by crockery and furni¬ 
ture. Such is the usual meagre kind of deLail out of 
which an explanation of the cause of earth quake move¬ 
ments in Britain is in truth hardly possible 

If we look back into the history of the subject nu¬ 
merous references to earthquake shocks will be found m 
the annals of the last seven or eight centuries in this 
country. And if the chroniclers arc to be believed, some 
of these were of exceptional severity According to the 
list compiled by Sir John Prestwich, shocks seem to have 
been specially numerous and severe in the twelfth cen¬ 
tury. Thus on the 2nd of August, 1134, England was 
shaken by an earthquake just at the very time that Henry 
I- was about to take ship for Normandy; f< flames of fire 
burst forth with great violence out of certain riffs of the 
earth." On another occasion, in the same century, the 
bed of the Thames was laid bare at London. We read, 
loo, of churches and other buildings having been from 
time to time thrown down, and of open rents having been 
left in the ground after the passage of the shock. 

In the contemporary records of these phenomena the 
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geologist vainly searches for particulars Lhat may serve to 
elucidate their origin. He finds much that is doubtfully 
correct, not a little that is obviously fabulous. Naturally 
the events were considered merely in their relations to the 
human population of the country, and those aspects of 
them were noted that bore special interest in that respect. 
Most frequently they were regarded in the light of 
divine judgments, and were connected with some 
real or imputed delinquency on the part of the inhabi¬ 
tants. We read, for instance, that on the 8th November, 
1608, a rather smart shock of earthquake passed over 
Scotland. In the southern counlies it was looked upon 
as a result of “the extraordinar drouth in'the summer 
and winter before ” But the more orthodox worthies in 
the farther north took a higher view of it. The kirk- 
session of Aberdeen met, and accepting the earthquake 
as “ a document that God is angry against this land and 
against this city in particular for the manifold sms of the 
people,” appointed a solemn fast for next day. On 
further reflection they came Lo recognise one sin in par¬ 
ticular as having doubtless called down the judgment. 
For more than 150 years, in virtue of a bull granted by 
Pope Nicolas V., the proprietors on the banks of the River 
Dee had been accustomed to fish salmon on Sunday 
These Sabbath-breakers were accordingly now summoned 
before the session and rebuked Some of them agreed 
to give up their custom, but <f some plainly rcfusit any¬ 
way to foibear.” Again on 20th October, 1580, an 
earthquake occurred that particularly affccLed the house 
of the Master of Gray The boy king, James VI. 
asking Fergusson, the minister of Dunfermline, “ What 
he thought it could mean, that that house alone should 
shake and totter," was grimly answered by the divine 
“Sir, why should not the devil rock his awn bairns ? ” 

Doubtless many of the events chronicled in former cen¬ 
turies as earthquakes may not have been of that nature 
Landslips and violent storms would account for some of 
the phenomena recorded. In looking over the lisLs of 
reputed earthquakes we cannot fail to notice that some 
districts of the countiyhave been specially liable to the 
visitation. One of these has been the south-west of 
England, embracing the lower basin of the Severn with 
Somerset, Gloucester, Worcester, Cornwall, and the ad¬ 
joining counties Another notable area foi a hundred 
years past has been the souLhern highlands of Perth¬ 
shire. 

After making every allowance for the vast 1nult1pl1r.11 ion 
of the means of recording passing events afforded by the 
extension of newspapers and the consequent increasing 
minuteness of detail in our domestic annals, there seems 
no leason to doubt Lhat tfu number of earthquake shocks 
has increased during the present century, though possibly 
none may have reached the severity of some lccordcd in 
eailier periods During the four years subsequent to 
September, 1S39, upwards of 200 shocks were felt in Perth¬ 
shire, some of which extended over nearly the whole of 
Scotland. 

In searching for a possible solution of the problem pre¬ 
sented by these terrestrial commotions one or two circum¬ 
stances should be specially considered. In Lhe great 
majority of cases where details of any kind have been 
preserved of the nature of the earthquakes, reference is 
made to noises that immediately preceded the actual 
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shock In not a few instances these seem to have been 
the most alarming part of the phenomena. They are 
variously likened to the sound of a rushing wind, Lhc roll of 
waggons, the muttering of thunder, or the rattle of cannon 
With these aenal vibrations there are also recorded sounds 
as of a sudden snap or blow, or explosion in the earth 
underneath Another feature of the earthquake-register 
is the persistence with which a relation is believed to 
exist between the commotion in the ground and the 
state of the atmosphere above In some cases, indeed, 
the barometer is said to have suddenly fallen, and 
then to have risen after the shock had passed Waim, 
damp, moist weather, heavy tain, thunder, strange 
electrical discharges, fire-ball*, and other meteoric phe¬ 
nomena are chronicled as the concomitants of earthquakes 
It may be said, of course, Lliat the occmrence of these 
events together is only of the nature of a coincidencei 
and cannot conceivably be anything else There can be 
no doubt, however, that in Britain, as on the Continent, 
earthquakes have been more numerous in the winter than 
in the summer half of the yeai Of the fifty-nine earth¬ 
quakes in Sir John Prestwich's list, as Prof Prestwich has 
pointed out, eleven occurred in winter, eleven in spring, 
seven in sumniei, and eight in autumn Out of 139 
earthquakes rccoidcd ns h.iwng happened in Scotland up 
to Septenibei, 1839, eight)-nine occuircd in llic winter 
half of the >ear and fift> in the summei half We 
rannot suppose that any\ariation in the meteorological 
condition of lhc atmosphere can directly gne rise to an 
earthquake Nevertheless it is conceivable that where 
the crust of the caith is in a condition of tension, rapid 
and extensive changes of atmospheric pressure may 
destroy an equilibrium that has prcviousl) been barely 
maintained The observed iclation between a low 
barometer and the more copious escape of fire-damp 
within coal-mines may possibly be of widci appli¬ 
cation 

It is evident, moicover, that the source of distuibailee 
must be at no great depth from the surf ice This is 
shown by the maikcdly local charactei of the pheno¬ 
mena A shock of considciable violence which rends 
walls, overturns chimney-pots, rings bells, shakes fur¬ 
niture, and fills with alarm the inhabitants of a few 
parishes, but is quite unperccived in the districts around, 
cannot have a deep-seated origin. In looking at the 
districts specially liable to such visitations we notice 
in some degree a connection with geological structure 
The earthquake area in the south-west of England em¬ 
braces within its boiders the ranges of the Malvern and 
Mendip Hills, which, with the surrounding country, point 
to a long succession of geological distui bances, while the 
hot springs that still rise there furnish additional indi¬ 
cations of a connection between the heated interior and 
the surface The most remarkable earthquake district in 
these islands at present is undoubtedly that of Comrie in 
Perthshire, where in the month of October, 1839, no fewer 
than sixty-six shocks were felt, the severest being per¬ 
ceived as far north as Dingwall, and as far south as Cold¬ 
stream During the last forty years the Bn tish Association 
has appointed two Committees to investigate the nature of 
the shocks so frequently experienced there. But their 
labours cannot be said to have as yet thrown much light 
on the subject. They have erected seismometers of 
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approved construction and sensitiveness, but in many 
cases shocks that have been distinctly perceptible to the 
inhabitants have not been registered by the instruments. 
Much speculation has been offered as to the cause that 
earth-tremors should be specially abundant in that dis¬ 
trict. Reference has been made by different observers 
to protrusions of granite and dykes of basalt which 
traverse the rocks, as if these igneous masses supplied 
a clue to the source of movement. But neither the 
granite bosses nor the dykes are specially conspicuous 
in the Comne district On the contrary, they arc 
theie small in area and few in number compared with 
their occurrence in other tiacts where caithquakc shocks 
arc rare A geological structure at Comne, however, 
which so far as we arc aware has not been dwelt upon in 
this connection, is the occurrence there of the great 
fracture by which the southern edge of the Scottish 
Highland* is bounded The Old Red Sandstone with its 
associated volcanic bands has been thrown on end against 
the crystalline schists Of the extent of the dislocation no 
precise measurements have yet been made ; probably the 
amount of upthrow varies along the line At the north¬ 
eastern end of lhc fracture the sandstones and con- 
gloinci.ites have been placed on their ends for about two 
miles back from the fault. The line of dislocation can 
be traced across Lhc island from sea to sea and across the 
island of Arran, whence it points for Ireland It is 
probably one of the largest, as it certainly is the longest, 
fracture within the British drea On its north-western 
side he the crumpled schists of the Highlands , on its 
south-eastern boundary arc the dislocated, curved, and 
even inverted strata of the Old Red Sandstone. Two 
senes of rocks of very different structure and elasticity 
are here brought abruptly together along a vertical or at 
least steeply inclined face, which must descend for several 
thousand feet from the surface So far therefore as 
geological structure can be supposed to govern the origin 
and effects of earthquakes there does not appear to 
be within these islands any line or district where ter¬ 
restrial disturbances should be so readily felt as along 
the Hanks of the Scottish Highlands Shocks coming 
from the Lowlands will recoil against the crystalline wall 
of the Highland schists, and be consequently more per¬ 
ceptible there than over the more homogeneous formations 
lying to the south Another area in which earthquakes 
have been frequently observed is that of the Great 
Glen This longest, sLraightest, and deepest of British 
valleys has from early geological times been a line of 
weakness 

There seems every probability in the supposition that 
some at least of our earthquakes result from the sudden 
collapse of rocks that have been under great strain 
Their occurrence along lines of powerful fault suggests 
that the rocks on one or both sides of these dislo¬ 
cations arc still subject to great tension, and that occa¬ 
sional relief is obtained by a snap which is powerful 
enough to generate an earthquake, though it gives 
rise to no change of level at the surface. When we 
reflect upon the constant strain on the terrestrial crust 
as it settles down upon the more rapidly contract¬ 
ing nucleus, we may be allowed to be grateful that 
earthquakes are not everywhere more numerous and 
destructive. 
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7 HE ENCYCLOPEDIA BRITANNICA 
The Encyclopedia Britanmca. Ninth Edition Vols x 
and xi. (Edinburgh : A and C Black ) 

HESE two volumes of the Encyclopaedia Britanmca 
fully sustain the high character of the earlier 
volumes. The articles dealing with branches of physical 
and natural science are conspicuous by their high quality 
and number In geographical science this volume is 
particularly strong Dr. Rae contributes an article on 
" Greece,'* several specialists contribute the article on 
" Germany,' 1 and General Strachcy of the Indian Civil 
Service has produced a very striking and valuable essay 
on the "Himalayas." Besides Lhesc Lkere are shorter 
articles on "Greenland," "Giisons," "Guiana," the 
"Hawaiian Islands, 1 * and "Heligoland," all worthy of 
attention and replete with information. In medical 
science we note particularly the articles on 11 Gout," con¬ 
tributed by Dr Affleck, and on " Heart Diseases” by Dr. 
G. W Balfour In the department of natural history the 
articles are almost exclusively on subjects of a specific or 
technical character; Prof Newton writes on 11 Grouse," 
and Mr John Gibson on the " Hare** and the "Hippo¬ 
potamus. 1 * Prof. Church contributes brief articles on 
"Hemp” and "Guano,” and Dr. Trimen has a good 
desenptive paper on "Grasses.” The article "Her¬ 
barium," contributed by Mr. E M Holmes, is a remark¬ 
ably useful and practical handling of a subject on which 
most boLanical writers have usually very lit Lie to say, 
and the summary of information as to the character of 
the principal herbaria in existence will be found acceptable 
for reference The contributions to the physical sciences 
arc numerous and of great interest Dr Ball's article on 
11 Gravitation ” is at once simple and masterly. The article 
on " Harmonic Analysis w by the late Prof Clerk Maxwell is 
all too short, but admirable in its way Amongst technical 
subjects we may single out the articles on " Gunpowder" 
and “ Gun-cotton ** by Major Warded and Prof Abel 
lespcctivcly, on 11 Heating ** by Capt D. Galton, two long 
and very fully illustrated papers by Col. Maitland on 
"Gunmaking" and “Gunneiy,” and one on "Harbours” 
by Mr. T Stevenson, which is accompanied by sevcial 
capital plates. Mr. J. Blyth contributes two valuable 
articles on the "Gyroscope" and on "Graduation." 
From the latter we nnss one or two points that might well 
have been added. There is no account of the dividing- 
machine employed by Messrs Cooke and Sons of York 
in graduating the circles of the great Newall telescope, 
nor of the still more recent dividing engine constructed 
by the Waltham Watch Company The biographical 
articles are numerous and excellent. Those on the two 
"Her5cheh” are from the pen of Prof Pritchard. That 
on "Sir W Hamilton” is contributed by MissE. Ilamdton 
The biographical notice of " Sir W Rowan Hamilton" 
is by Prof. Tait, than whom no one is more competent 
to write of the great mathematician; though somehow 
we miss in this thoughtful and appreciative article the 
pecuhar characteristics of Prof Tait’s trenchant style 
We propose to notice at greater length the important 
articles on " Geometry," " Geology," and " Heat '* 

The editor did well, we think, when he intrusted the 
compilation of the article upon such an important sub¬ 
ject as "Pure Geometry” to so accomplished a geometer 


as Prof.*Hennci We can fancy what such an article 
would have been in the hands of the generality of English 
mathematicians trained at our conservative Universities, 
meek followers, for the most part, of one master "There 
is but one Geometry, and Euclid is its exponent. 71 Wc 
ourselves entertain a very high regard for Euclid indeed 
our indebtedness to him for what ability we may have in 
geometrical science is as great as that of Cicero to 
Archias for eloquence, but we cannot help feeling that 
we might have had a far greater mastery over modern 
methods had our masters been acquainted with these 
methods themselves. "This book,” says one who has 
recently left us, a consummate master of modern methods, 
"has been for nearly twenty-two centuries the encourage¬ 
ment and guide of scientific thought . The encourage¬ 
ment, for it contained a body of knowledge that was 
really known and could be relied on, and that, moreover, 
was growing in extent and application. . . the guide, 
for llic aim of every scientific student of every subject 
was to bring his knowledge of that subject into a form 
as perfect as that which geometry had attained” In 
our auLhor we have one who, 

"Nullius addictus jurare in verba lnagigtri/' 

can ungrudgingly acknowledge the many good points of 
the old-world geometer, whilst, with keen-cutting scalpel, 
he boldly lays bare his numerous defects The present 
generation, perhaps, wall not sec Euclid superseded in 
our schools; but when his wannest defender makes 
him admit that his proofs might be abridged and im¬ 
proved, that alteinative proofs may with advantage be 
appended to his, and that new problems and theorems 
might be interpolated, we may expect that a lime will 
come, quickly if only Lhe Universities would not handicap 
their favourite so heavily, when his order and numbering 
of propositions may be abolished, and his treatment 
of parallels shelved. In the meanwhile we must work in 
hope, and the article under notice will possibly pa\c the 
way foi an unproved mode of studying the science As 
is well known, Prof. Hcnuci has long been engaged 
in writing a Geometry to this work wc must refer 
readers for his view's on the subject. In the book we see 
him as the teacher, laying his foundations deep and 
strong and broad enough lor the vast superstructme— 
nil puie geometiy—they have to bear in the article, he 
treats his subject at fiist lather as the historian and 
critic, Lhough subsequently he takes up thi ioh of teacher 
again ("use doth.brecd such a habit in a man”), and 
inpidly but most deftly sketches a beautiful outline—in 
parts filled in—of the "higher” geometiy In a long, 
but far from tedious, sketch of sixty-four columns he 
treats pure geometry in Lwo sections the first, in 
twenty-five and a half columns, gives an account of 
the Elementary, or Euclidian, Geometiy the second 
is devoted to the Higher, or Projective, Geometry. In 
section 1 we have a running commentary on Euclid’s 
text, which does at greater length, though somewhat in 
the same style, what De Morgan did some years since in 
the "Companion to the British Almanac” (1849) lhe 
axioms which he at the basis of the subject are well dis¬ 
cussed, and their foundation upon experience established 
it is pointed out that the connection between Lhese axioms 
has only been shown "within the last twenty years 
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through the researches of Riem&nn and Helmholtz, 
although Grassmann had already published, in 1844, his 
classical but long-neglected 1 Ausdehnungslehre. 1 ” In this 
connexion we can merely refer to the admirable lecture 
by Clifford, “ The Postulates of the Science of Space ” 
There is a good statement of Euclid’s assumptions, but 
we shall refer only to that which is made in I 4, thus 
enunciated by De Morgan “Anyfigure maybe removed 
from place to place without alteration of form, and a 
plane figure may be turned round on the plane " This is 
employed by Prof Ilennci, as it has been by many others, 
to prove I 5, with this difference, that he does it after 
Mr. Dodgson has made Euclid say there is “ too much 
of the Irish Bull about it, and that it reminds one too 
vividly of the man who walked down his own throat, to 
deserve a place in a strictly philosophical treatise” But 
the difference between these two writers is a radical one, 
and is not confined to the above solitary instance. The 
treatment of Book I (the lemarks on axiom xii. in con¬ 
nection with I. 28, 29 are valuable) calls for no special 
comment. In Book II, wc have the propositions dis¬ 
cussed symbolically and proved by the aid of laws inves¬ 
tigated by Sir \V r Rowan Hamilton and Grassmann 
laws familial to mnic advanced students, but which aie 
here put in a manner within the grasp, wc think, of 
jumoi students. The book is one, however, to which this 
class never take very kindly, and requires patience and 
illustration on the pait of the teacher. Wc can, from the 
outline here given, guess how Prof. Henrici will treat 
this part of geomcLry in bib forthcoming second volume. 
The remarks upon the Fourth Book conclude with a 
"few theoiems not given by Euclid,” but they are readily 
derived from (if not explicitly stated in) Euclid’s con¬ 
structions. Of Book V there is a careful sketch, and our 
author shows “ Why the usual algebraical treatment of 
proportion is not really sound.” (Here we may refer also 
to Mr A J Ellis's “Euclid's Conception of Ratio and 
Proportion"in his “Algebra identified with Geometry," 
and in a simpler form in a lecture at the College of 
Preceptors) Books VI., XI, XII need not delay us 
We come now to the Projective Geometry, which we 
should much like to see reproduced in pamphlet form 
for use in colleges or schools. We notice Prof. Hennci 
states, “ In Euclid’s Elements almost all] propositions 
refer to the magtiitude of lines, angles, areas, or 
volumes, and therefore to measurement.” This, too, 
is oui own view, and we presume it is what Mr Wilson 
intended when he says “ Every theorem may be shown 
to be a means of indirectly measuring some magnitude ” , 
whether it be so or not, at any rate Mr, Dodgson 
cannot impugn the Professor’s more guarded statement 
Those properties of figures which do not alter by 
projection are projective properties : there is a slight 
omission in the illustrations given, an exception should, 
wc think, have been made in the case when the plane of 
projection is perpendicular to the plane upon which 
the quadrilateral, or circle, or other figure is projected. 
The points of difference between the two sciences are 
well put. “In Euclid each proposition stands by itself ; 
its connection with others is never indicated, the leading 
ideas contained in its proof are not stated; general 
principles do not efclsL In the modem methods, on the 
other hand, the greatest importance is attached to the 


leading thoughts which pervade the whole; and general 
principles, which bring whole groups of theorems under 
one aspect, are given rather than, separate propositions. 
The whole tendency is to generalisation" Euclid, it is 
open to remark, throughout his work, avoids the infinite , 
whereas the modern geometry, like a good Samaritan, 
takes Lhe most tender care of it. The systems adopted 
by Prof Hennci are principally the methods of projection 
and correspondence—as handled by Von Staudt in the 
“Geometric dcr Lage,” and by Grassman in his above- 
cited work. Wc should like to analyse this sketch in 
detail, but wc must forbear For curves of two dimensions 
it is quite too delicious for us to mai it by such scant and 
impel feet treatment as wc could here give it, and we must 
content ourselves with giving the heads of the several 
sub-sections After the statement of definitions and preli¬ 
minary explanations, we have segments of a line, projec¬ 
tion and cross-ratios (Clifford's name for the anharmomc 
ratios of Chaslcs), correspondence, curves and cones of 
second older or second class, pole and polar, diameters 
and axes of conics, involution, involution determined by 
a conic on a line—foci, pencil of conics The con¬ 
clusion of the essay on the conics is that we arrive 
at the definitions from which our English text-books 
usually start, So the mode of treatment will be 
seen to be novel to the majority of English students 
The concluding sections (six columns) on ruled quadric 
surfaces, but more especially on twisted cubics, seem to 
11s to bear on their faces tokens of having been somewhat 
hurriedly written, so are not quite up to the high standard 
of the previous work At the close Prof Henrici refers 
his readers to Reye’s “ Geometrie dcr Lage" for “a 
more exhaustive treatment of the subject.” "Scarcely 
any use has been made of algebra, and it would have 
been even possible to avoid this little, as is done by 
Rcye.” Prof. Clerk Maxwell, in a note to us, com¬ 
mended, in his own quaint way, this work of Reye A 
short list of references is appended. 

We could have wished that the “ Analytical Geometry’ 1 
had also been intrusted to Prof Hennci, more especially 
that we might have seen how he would have connected 
the two together, and also that we .might have had the 
subject discussed from a Continental point of view. We 
have sufficiently comprehensive and good treatises already 
by English writers, some of which are adorned with much 
of Prof. Cayley’s work, and we feel, too, that had our 
author had carte blanche for space, he would have done 
his work well, whereas in attempting to pack much 
matter into a small space we think he has assumed much 
which is not familiar to some, and yet at the same time 
which is elementary to others who are advanced students. 
Nor does the article, to our mind, thoroughly serve for 
purposes of reference, though, no doubt, it goes some way 
to this end. The secret may be that “Pure Geometry * 
is more limited in its range, has, on one side, to do with 
a book known to almost all, and, on the other side, even 
does not reach, for the generality, beyond the conic sec¬ 
tions; “Analytical Geometry,” on the other hand, has to 
do with everything that relates to curves and surfaces, of 
whatever sort they may be. Prof. Cayley takes the line 
of analytical geometry “as a method,” and confines him¬ 
self, in his twenty-four and a half columns, to the con¬ 
sideration of the applications of Cartesian co-ordinates 
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almost exclusively. The article is divided into the two 
sections of plane and solid geometry. At the commence¬ 
ment the student is recommended by the weight of Prof. 
Cayley's advice to trace a number of curves, and he 
draws a few simple ones, so drawing attention to a point 
upon which Mr. Frost, in his " Curve-Tracing,” strongly 
insists. Prof. Clifford, too, we believe, had it in his mind 
to publish an account of some methods which u are ex¬ 
ceedingly simple and easy of application; they partake 
more of the nature of a manual craft than of a purely 
intellectual occupation, and may so be used as a rest from 
severer studies; and, as we can only imagine things of 
which we have seen the like by appealing directly to the 
senses, they extend those powers of concrete realisation 
which the growing complication of modern analysis 
renders daily more desirable.” The methods he alluded 
to are "Projection, a process by which no alteration is 
made in the order, the class, nor in any other purely 
descriptive property of a curve;” then "those modifi¬ 
cations of form which leave the order of a curve 
unaltered;” then "those changes which exercise no 
effect upon the class.” In the last two cases he proposed 
to use a process which he used to call " the composition 
of curves, by which a curve of any order or class may 
be built up out of the simplest elements ” We fear that 
we have lost this proposed sketch, with the many other 
sketches he had outlined and lived not long enough to 
endue with a vitality he could so well have given them 
After the illustrations referred to Prof Cayley discusses 
shortly the metrical theory, and obtains the several 
familiar equations both in plane and solid geometry. In 
short paragraphs polar, tnlinear, point, and line co-ordi¬ 
nates are described, but not applied. We have noLed 
scarcely any misprints in the first article, but in the second 
there are several, all of which are easily detected. The 
figures are very well done. 

We would draw attention to the article on Geodesy by 
Col Clarke, which we have read with much pleasure 
It is well illustrated, and the eighteen columns treat of 
the following matters .—Horizontal angles, astronomical 
observations, calculation of triangulation, irregularities 
of the earth’s surface, altitudes, longitude These are as 
fully discussed as need be in a sketch of the subject, and 
we shall expect that Col. Clarke’s more extended work on 
Geodesy, referred to in Nature, vol. xxi. p 423, will 
take its place as a standard work for some time to come. 

Geology occupies at the present day so important 
a position in the circle of the sciences that it de¬ 
serves to be treated, in any modem cyclopaedia, with 
no niggard hand. A slender essay, confined to a survey 
of the broad features of geology, would have been sadly 
disappointing in cuch a work as the "Encyclopaedia 
Bntannica." It is therefore satisfactory to observe that 
Prof. Geilue, to whom the editor entrusted this article, 
haa put a liberal interpretation upon his trust. He has 
treated hn subject with a fulness worthy of a great and 
growing science, and worthy too of the noble plan 
upon which the Encyclopaedia has been projected. The 
masterly article which he has contributed to the new 
edition] stretches over more than 320 columns, and is 
thus longer than most of the kindred articles, such as 
those on "Astronomy” and lf Chemistry." Possibly it 


might have borne, here and there, a little condensation, 
but on the whole It 19 admirably fitted for its place. It 
stands forth as a solid and comprehensive monograph 
which, if reprinted from the Cyclopaedia, would form 
one of the most substantial treatises in our geological litera¬ 
ture. But the article is not only substantial, it is, like all 
Prof. Geikie's writings, eminently readable. Thecardina 
virtues of an encyclopaedist are accuracy and conciseness 
of expression, and he usually finds but little scope for the 
play of literary graces. Prof. Geikic, however, is far loo 
polished an author to write upon any subject in an un¬ 
attractive style, and the present article is sufficient to 
prove—were firoof needed—that his graceful pen does 
not fail him, even when discoursing on the knottiest point in 
geology. The comprehensive nature of this article, and the 
originality with which the subject is treated, may be best 
shown by explaining the seven-fold division adopted by 
the author. First he deals with the Cos/mcal Aspects oj 
Geology, and not only discusses the shape and the motions 
of the earth, but stretches his survey to the probable 
history of the solar system. Then he inqunes into the 
nature of the materials of the earth’s substance—an 
inquiry which falls under the head of Geognosy. In the 
early part of the article the author may seem to trench a 
little upon subjects which are heated in other articles, 
but this s almost inevitable in any cyclopaedia It is not 
to be expected that the several essays shall just touch 
each other without overlap, like Lhcpieces of a neatly-jointed 
mosaic. The geognostic division of the article is followed 
by a section on Dynamical Geology , and this in turn by one 
on Structural Geology , or the architecture of the earth. 
Under the head of Pa It? on tolo gi cal Geology Prof Geikie 
sketches the history of life as revealed by the fossihferous 
deposits, while in the following section on Stratigraphical 
Geology he traces the chronological succession of events 
in the history of the stratified rocks Finally a chapter 
is devoted to Physiogiapkital Geology , or a discussion 
of the origin of the physical features of the earth’s 
surface. 

To see for the firsL Lime a great actor play the part of a 
familiar character is a treat, but the pleasure is seldom 
quite free from a mixture of disappointment His reading 
of the part is usually not our pet and peculiar one, and 
we are, as it were, bullied into contentment by the great 
power of the performer We felt something akin to it 
when we read the article “ Heat ” by Sir William 
Thomson, though the feeling was of course unreason¬ 
able. It often happens when for the second time we seen 
great actor play a great part we yield ourselves to his charm 
without a tract of intellectual reserve , so it will most 
likely be when next we read the article “ Heat " At all 
events, the readers of Nature may be assured that there 
is little in this article that they can justly find fault with, 
whatever they may miss to find that they expected 
Could it be otherwise, when the author is the pupil of 
Regnault, the colleague of Joule, one of the patriarchs of 
the modern science of thermodynamics, the greatest 
living authority on the theory of heat in Britain ? We 
shall therefore most modestly discharge our function by 
pointing out to our readers what they will find in Sir 
William Thomson’s article, and by slightly indicating sorne 
points on which, to our regret, he has w lthheld his opinion 
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The article opens with a discussion of the sense of heat, 
and of the distinction between heat and temperature We 
are thus introduced to the conception of latent heat, 
which is explained at some length. The two Leading 
methods of calorimetry! viz. calorimetry by latent heat, 
and thermometuc calonmetiy, are then discussed in 
general terms, and the lesults of the companson of 
the different calorimetric units by Regnault and others 
are given. Then follow* a full account of the origin of 
the modern theory of heat, which regards it as energy, 
and measures it by the equivalent amount of work We 
thus have a third method of calorimetry, which is 
called dynamical calorimetry Of the tfiirty-fivc pages 
occupied by the whole article eighteen arc devoted 
to thermometry. This 13 the most important, and 
certainly the most interesting part of the article. Afier 
discussing a theoretical (and to some extent piac- 
lical) system of thermometry by mixtures of hot and 
cold water, the thermoscope being the sense of heat 
in the hand, the author gives an elaborate classifica¬ 
tion of the different possible kinds of ihcrmoscopes 
Then comes an cxliemely interesting discussion of the 
merits of the diffeient kinds of llieiniometcrs with 
arbitraly scales The defects of the mercury-m-glass 
thermometer, and the advantages which led Regnault to 
prefer the (constant volume) air-thermometer arc fully 
explained We do not remember to have anywhere seen 
so full, and, it is needless to say, so philosophical an 
account of Regnault’* results of the coinpanson of the 
different thermometuc scales The rest of ihe part 
devoted to themiometry 15 moie or less speculative The 
absolute thermodj namic scale of temperature, invented 
by the author himself, is defined, and its great advantage 
pointed out, viz., that il gives 11s a definition of tempera¬ 
ture “ such that, if a thermometer were graduated accord¬ 
ing to it from obscivation of one class of theimal effects in 
any one particular substance, it would agree with a thermo¬ 
meter graduated accoiding to the same thermodynamic 
lawfiom the same class of effect* many other substance " 
Thermodynamic formula: arc investigated in a vanety 
of cases for graduating thermometers, accoiding Lo the 
absolute scale, fiom experimental data concerning the 
thermometric substance. A number of instruments are 
described in detail which are intended to realise these 
cases in practice We are thus introduced to the water 
steam, mercury steam, and sulphurous acid steam thermo¬ 
meters, and the constant pressure hydrogen thermometer 
These instruments are mostly new as to their details, 
and all of them arc new in the sense that they have not 
been practically used hitherto Nevertheless a great 
future is predicted foi them It would appear that Sir 
William Thomson has himself constructed models of 
them all ; but whether he has used any of them in 
practical work he does not say It has doubtless occurred 
to many of our readers, as it has to us, to have doubts 
and difficulties about thermometric measurements No¬ 
where could wc find better reasons for our scepticism 
than in the earlier part of Sir William Thomson's discus¬ 
sion of the systems of thermometry at present in use, 
we shall look, therefore, with all the greater interest for 
some farther account of the practical working of these 
new instruments. Their success, were it even but 
partial, would be an immense gain to thermal science. 


Thermal capacity and specific heat are next defined; 
and a brief account of the leading features of the results 
of different experimenters is given, without detail as 
to the methods employed in obtaining them. For 
further information we are referred to the articles on 
“Thermodynamics,” “Matter,” “Liquid,” “Steam.” 
The remaining five pages of the article deal with the 
transference of heat. Radiation is explained and dis¬ 
tinguished from other modes of transference ; but to our 
great regret is dismissed very briefly A criticism of the 
work of the various experimenters in this department 
from an authority like Sir William Thomson would have 
been most interesting There is still much doubt and 
difficulty hanging over the subject of the diathermancy of 
gases, for instance, we need scarcely mention as an 
illustration the famous controversy which has raged over 
\iatcr vapour It may be however that Lhesc and 
kindred matters are to be treated under ,f Radiation” or 
“Light” ; although we arc not referred to these articles 
The general principles of the theory of the conduction 
or diffusion of heat, as laid down by Fourier, arc ex¬ 
plained , and a most interesting critical account is given 
of the earlier attempts to measure conductivity The 
explanation of the causes of the failure of Clement and 
Pi 5 clet in measuring high conductivities, such as that 
of copper, is very instructive, and should be closely 
studied by those engaged in like researches. Of the 
methods in use for measuring the thermal conduc¬ 
tivity (or difliisivity as the case may be) of solids, Sir 
William Thomson prefers that of Angstrom, and recom¬ 
mends along with it the use of thermoelectric methods 
for determining the temperatures along the experimental 
bar. The mathematical theory of this method is given, 
and its connection with the researches of Forbes and 
Thomson on underground temperatures pointed out 
The method of Forbes for measuring the conductivities 
of mcLals in absolute measure is described in general 
teims „ and the results obtained with it by Tait are 
given, and compaied with those of Angstrom and Thalfcn, 
We regret that no mention is made of the recent 
aLtcmpts to mcasuic the conductivities of liquids and 
gases The only result given is that of Bottomley for 
water, and no description of the method accompanies 
it It is quite true that the success of many of these 
attempts has been somewhat doubtful, but, for that 
very reason, a criticism of the methods by a com¬ 
petent and impartial authority would have been most 
opportune, and useful as a guide to future experimenters. 
Appended to the article are a series of ten tables of 
thermal constants, and a leasoned synopsis of the prin¬ 
cipal mathematical formulae that occur in the theory of 
diffusion. This last is a most valuable part of the 
article , for it could be given only by a master of the 
subject, and it is likely to be extremely useful to many 
physicists, who have sufficient knowledge to enable them 
lo use such formula, but not sufficient mathematical 
power to find them for themselves, or sufficient time to 
hunt them up from ponderous treatises and ha If-forgo (ten 
memoirs when they want them. 

We sincerely congratulate the editor and publishers of 
the Encyclopedia on the high degiee of success which 
continues to attend their great undertaking. 
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OUR BOOK SHELF 

Life and Her Children; Glimpses of Animal Life from 
the Amoeba to the Insects . By Arabella B. Buckley 
(London : Edward Stanford, 1880 ) 

After light came life, and with that life there came its 
two great functions—growth and development. With the 
sim^est as with the most complex forms there is the 
same eager race to be run, to increase in size, to multiply, 
and thus replenishing this earth, to die 11 Life and 
Her Children 99 is a praiseworthy and admirable attempt 
to tell us something of the Children that Life sends forth, 
and of their history Its mam object is to acquaint young 
people with the structure and habits of the lower forms of 
life, but in our deliberate judgment it will do a great deal 
more. None will read its introductory chapter without 
advantage, and few will read the volume through without 
enjoyment Within Us narrow limits of 300 small pages 
no candid reader would expect to find all the details that 
might be wished for, or all the illustrations that might be 
desired What constitutes the book’s chief charm is the 
marvellously simple yet quite scientific style which runs 
through it, the food for thought and future study which it 
affords, and the truly philosophic glow which lights up its 
every page The volume gives a general account of Life’s 
Simplest Children, the Protozoa The word " slime 99 
does not seem to us quite a happy term by which to 
designate the living protoplasm of these creatures; this 
word conveys the idea of a something adhesive or glu¬ 
tinous, or of a something thrown off a living organism— 
a something without a structure (sordics, eluvies)—and 
there seems somewhat of a “contempt for nature,” a 
thought certainly never present in the author's mind, in 
the use of such a word Jelly would seem a more 
appropriate word, as conveying the idea of the con¬ 
sistency requisite for life, and would have the sanction of 
use. Thus the Noctilucse, called m this volume "tiny 
bags of slime,” were described, if we mistake not, by 
their discoverer as “tiny spherical gelatinous bodies,” 
and Prof. Huxley says, “ Noctiluca may be described as 
' a gelatinous transparent body about the one-sixtieth of 
an inch m diameter ' ” 


The chapter on "How Star-fish Walk and Sea-Urchins 
Grow ” is excellent The story of how the five curious 
little oval jelly bodies swimming about by their jelly lashes 
in the depths of the smooth water in some English bay— 
ended in becoming respectively a lily star, a brittle star, 
a starfish, a sea-urchin, and a sea-cucumber, is well told, 
and woodcuts, though they make one see as in a glass 
darkly, help in their own way to make the meaning plain 
In the '*Outcasts of Animal Life” a difficult problem is 
treated of It need not surprise one that it is not solved 
The last four chapters tell of 11 the Snare-Weavers and their 
Hunting Relations (spiders)” , the Insects which change 
their coats but not their bodies, and those which remodel 
their bodies within cover of their coats, 11 the Intelligent 
Insects with Helpless Children, as illustrated by the Ants.” 
This volume thus tells of the greater part of the living 
invertebrate animals as they are spread over the earth to 
fight the battle of life. 11 Though in many places the 
battle is fierce and each one must fight remorselessly for 
himself and his little ones, yet the struggle consists 
chiefly in aU the members of the various brigades doing 
their work in life to the best of their power, so that all 
while they live may lead a healthy, active existence. 
The little bird is fighting his battle when he builds 
his nest and seeks food for his mate and his little ones 
and though in doing this he must kill the worm, and may 
perhaps by and by fall a victim himself to the hungry 
hawk, yet the worm heeds nothing of its danger till its 
life comes to an end, and the bird trills his merry song 
alter his breakfast, and enjoys his life without thinking 
perils to come. So.Life sends her Children forth 
and it remains for us to learn something of their history! 


If we could but know it all, and the thousands of different 
ways in which the beings around us struggle and live, we 
should be overwhelmed with wonder Even as it is, we 
may perhaps hope to gain such a glimpse of the labours 
of this great multitude as may lead us to wish to fight 
our own battle bravely and to work and strive and bear 

S atiently, if only that we may be worthy to stand at the 
ead of the vast family of Life’s Children." 

The work forms a charming introduction to the study 
of zoology—the science of living things—which we trust 
will find its way into many hands E P \V 


LETTERS TO THE EDITOR 

[7he Editor does not hold himself responsible for opinions express td 
by his correspondents . Neither can he undertake to return , or 
to correspond with the writers of 9 rejected manuscripts. No 
notice u taken of anonymous communications ] 

The Editor urgently requests con espondents to keep their litters as 
short as possible. 1 he pressure on his space is so great that it 
u impossible otherivise to ensure the appearance even of corn - 
mumcations containing interesting and navel facts ] 

Prof. Tut and Mr, H. Spencer 

As Mr. Spencer has already got the length of calling some of 
my statements "fictions, pure and absolute, 1 ’ it is time that this 
discussion should cease. But it is necessary that T should aL 
least show my reasons for having made Lhc statements in question. 
They will be found ample 

Mr. Spencer’s pamphlet, which originated this discussion, and 
in which I am lhc first subject brought up for vnncction, bears 
on the title-page that it deals wilh Criticisms . 

The only passages of mine which Mr Spencer quotes, which 
cm possibly have Lhe slightest reference to himself, and which 
can in any way be construed into criticisms, are but two in 
number. In these, or m one of them, lhe cause of his attack on 
me must be sought 

The first is mainly .a \erbal transcription fiom Mr Kirkman, 
and ns such it is none of mine ; but in introducing it I inadver¬ 
tently (though correctly) spoke of the 11 Formula of Evolution” 
as a definition. 

The second is a passage from a dijfi.it nt fait uf my article on 
Sir E. Beckett's book, and its application is to materialists and 
agnostics in general. 

This latter passage did not appear to me capable of having 
roused the vivisection-instincts of c o calm a philosopher as Mr. 
Spencer, especially as it was not applied to any one in particular. 
Of course, then, I at once assumed that the former passage 
contained the offence whuh was to be expiated, and I was 
confirmed in this idea by the w ay in which Mr, Spencer put bis 
formula alongside of the Law of Gravitation. I could nut have 
ventured to suppose that Mr. Spencer 11 did not roen knmv that 
he was in the habit of saying formula rather than definition .” 
This naive confession cannot hut he correct. Had it been 
made in Mr. Spencer’s pamphlet, I should not have thought it 
necessary to say a word. It explains at once his frequent entire 
misapprehensions of my meaning So I give up iny plausible 
theory of the origin of Mi. Spencer’s attack on me, and shall, 
henceforth, ascribe that attack to my having made a singularly 
apt and telling quotation from Shakespeare 1 

With regard to the other parts of Lhe discussion, I feci that I 
need not add anything to what I ha\e already said; except on 
one point, an important one. 

Mr. Spencer has employed an old remark of Prof. Huxley as 
to what mathematics can, and cannot, do , but he has not 
employed it happily, for the question at issue is really this —Is 
it correct to speak, at one Lime, of force as an o^ent which 
changes a body's state of rest or of motion, and again to speak 
of it as the time-rate at which momentum changes or as the 
space-rate at which energy is transformed ? 

I answer that there is not the slightest inconvenience here, 
except, perhaps, in the eyes of those metaphysicians (if there be 
any) who fancy they know what force is. Such phrases as " the 
wmd blows,” or “the sun rise*/’ though used by the most 
accurate even of scientific writers, would otherwise (on account 
of their anthropomorphic) have to be regarded as absolute 
nonsense. P. G. Tait 


124 


NATURE 


\Dec. 9, 1880 


Qeblogicat Climates 

It wuwit)i great surprise I read Prof. Haughton's unqualified 
statement in lost week's Natusle, that— 11 It fs impossible to 
suggest any rearrangement of land and water which shall sensibly 
raise ike temperature of the tftst of Europe —since I had, as I 
thought. In my recently-published volume— (> Island Life”—Hot 
only "Suggested " rack a rearrangement, but also adduced much 
evidence to show that it had actually occurred throughout the 
periods when both the West of Europe and the Arctic regions 
enjoyed a much higher temperature tnan they do ntrw I will 
now briefly re-state my " suggestion,” and will also make a few 
remarks on the general causes of difference of temperature, which 
may serve to render the subject more intelligible. 

It is now well known that places in the temperate zones owe 
their temperature at different seasons only partially to the 
amount of direct sun-heat they receive, but very largely to the 
amounts of heat brought to them by currents of air, Thus we 
explain, not only the mild winter climate of our islands as due to 
the prevalence of westerly and south-westerly winds which have 
become warmed by passing over the Atlantic, but also the 
wonderful inequality of temperature at different seasons of the 
year. When wo have warm spring like days in mid-win ter, it is 
because these warm currents or air are passing steadily over our 
islands; while continued hard frosts are os clearly due to masses 
of cold air from the north or north-east which drift down to us, 
often wdh no perceptible wind. Again, when in April and 
May w e have days as cold as those of December and January, 
they can always be traced to northerly or easterly currents of air, 
and ace probably often connected with the soutnem drift of the 
icebergs at that season. It is clear then, that if south-westerly 
winds were to continue throughout the winter, the severity of 
that season would be entirely abolished, and the same effect 
would be produced if by any means the winds from the norLh 
and cast lost their seventy 

Now the source of the constant w armth of our westerly winds 
11 admitted to be the influx of warm water into the North 
Atlantic—chiefly by the Gulf Stream , and this warm northward 
flow of tropical water, being primarily due to the trade-winds, 
is not confined to the Atlantic, but is equally present in the 
other great oceans, and similar effects arc produced in them, 
though nowhere to so great a degree as in our islands, owing to 
our insular position and the great extent to which Europe to 
the east of us is permeated by water as compared with North 
America or Asia. The North Pacific, with its great Japan 
current, is probably quite 03 warm as the North Atlantic; nut 
Vancouver s Island, though further south tlun London, has not 
so mild a climate; and this can ba clearly traced to the great 
tnais of land to the east and north of it, the lofty snow-clad 
mountains, and the absence of those deep gulfs and inland seas 
winch do 10 much to ameliorate the climate of Europe. 

Prof. Jin ugh ion states, m his "Lectures on Physical Geo¬ 
graphy,” that the Kuro Siwo, or great Pacific current, is two and 
a hair times as large as the Gulf Stream, while the Mozambique 
current, which forma the outflow of the warm waters or the 
Indian Ocean, is one and a half times as much, so that these 
two currents have together four times the bulk and heating 
power of the Gulf Stream. If therefore these two'currents at any 
t*ra& obtained an entrance into the Arctic Ocean, it Is difficult 
Lo over-estimate their effect on its climate. The Gulf SLredm, 
of which probably not half passes northwards of our islands, 
gives to Iceland the some winter temperature as Philadelphia, 
And keeps the North Cape (far within the Arctic circle) perma¬ 
nently free from ice, and Una, notwithstanding the powerful 
counteracting influences of the lofty Scandinavian mountains on 
the one side, and the huge ice-clad plateau of Greenland on the 
other. Suppose that only an equal proportion of the Kuro 
Siwo enteied the ArcLic Ocean, is it not probable that no sea- 
ice at all would form there? While, if Greenland were less 
elevated and thus ceased to be an accumulator of ice, the com¬ 
bined effect might be to render tlie whole Polar area free of 
icebergs. This would at once do away With the chief source of 
wintgr cold to all north temperate lands, and ameliorate the 
climate of America as much, proportionately, as that of Europe, 

But we have yet to consider a still more powerful agent in 
ameliorating the climate of Western Europe 111 Secondary and 
early Tertiary times. The heated waters of the Indian Ocean 
have now no northern outlet, and only penetrate the continent 
In the sub-tropical Red Sea and Persian Gulf, Now if we sup¬ 
pose the waters or the Bay of Bengal and the Arabian Sea to 
have had northward outlets through the heart of the Euro-Asiatic 


1 continent, penetrating in two or more directions into the then 
much more extensive ArcLic Ocean, we should have an agency at 
work which Would render the presence of any permanent ice in 
the North Polar area as impossible as it is now in Scotland. 
The cooling agency of ice being once abolished, the compara¬ 
tively small area of the Polar as compared with the Tropical 
seas (about one-tenth) would facilitate the raising of the t«m- 
perature of the former to perhaps 15° or 2 Q a F. above the freezing 
point, and this would not only give the Arctic lowlands a climate 
quite sufficient for the vegetAtion which we know they supported, 
but, by doing away with the only source of our winter cold, 
would give our islands a perfect immunity from frosts and render 
them capable of supporting the vegetation now characteristic ot 
sub-tropical lands 

That the modifications of lind and sea here indicated did £xist 
throughout a considerable portion of past geological ages, and 
that the existing consolidation of the great northern continents, to 
which the possibility of our present Antic climates is mainly 
due, is a comparatively recent and abnormal phenomenon, I have 
endeavoured to prove in the work already referred to. At 
present I have only undertaken to show, that a "suggested” re¬ 
arrangement of land and water adequate to raise the temperature 
of Western Europe to a very sensible, or even to a very large 
extent, is "possible.” Alfred R. Wallace 

Photophonic Music 

I HAVE not yet met with any reference to the capabilities of 
the photophone for giving musical harmonies. Might not some 
curious effects be got in some such way as this *—Suppose a disk 
perforated with holes in four concentric circles corresponding to 
the notes of a chord ; a beam of bght to be sent through each 
circle to a lens and disk of rubber with tube (as Prof. Bell has 
described), the four tubes debouching in a cup-shaped cavity to 
be applied to the ear , lastly, the disk to be rotated variably by 
means of a small windmill or otherwise Another arrangement 
might be to make the beams cf light pass through the holes to 
selenium cells in four telephone circuits, the four telephones 
being placed In one frame, against which the lit tenets ear would 
be put, or coupled in pairs, one pair put to either ear. Again, 
might not harmonised tunes be obtained thus:—Suppose a 
broad open drum of wood or cardboard rotated uniformly on 
a screw farming a vertical axis. The drum is perforated in a 
spiral band of four lines of holes (for the light), corresponding to 
tnd notes of the harmonised air to be produced This spiral 
band passes before four rubber disks or selenium cells (as in the 
former system), but arranged vertically and placed within the 
drum, at the lower part The drum, it will be understood, 
works gradually down the axis, presenting a continuous fourdine 
senes of holes before the receiving apparatus. Again, a long 
continuous strip of cardboard, with four rows of hole 1 :, might be 
passed before the receiver in any convenient way. M. 

The "Philosophy of Language 11 

Though it Is my principle never to answer any criticism of 
my writings, I find myself obliged to deviate for once from this 
rule by the character of your highly esteemed review, and by 
the desire to find a discerning appreciation from your readers, 
whose judgment has for me the greater value, as it is the main 
aim or all my works to restore the relations between the science 
of mind and natural philosophy, Therefore you would oblige 
me very much by publishing the following short remarks 

The criuc of my brochure ("Max Muller and the Philosophy 
of Language,") says, ", . Nor is speech the deliberate product 

of a conscious will." Now it la tho real aim of all my works 
on the philosophy of language to show how the human will- 
before dark and unconscious—grows lo consciousness by lan¬ 
guage and human activity intimately connected with It Can 
there be the least doubt of this, even if I refer only to the 
motto of my "Origin of Language,"—"Language has created 
reason, before language man waa without reason ,r ? 

Your critic has made me say just the contrary of what /really 
have said, Besides, it would hive been only fair if the critic 
had pointed to the following little passage of my brochure 

"Max Muller has since expressed his full assent to this 
view,” (viz,, my theory of the origin of language), 

Mayence, November ix Ludwig NoirA 

[I gladly accept the author's assurance that he adheres to the 
view that "language has created reason.” At the same time his 
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expreu words os well as the general bent of his argument seemed 
to point In the opposite direction. Thus at p. Bi he writes — 
"Language is a product of association, . . . Language is a 
product of an active, not of a passive, process, it is the child of 
tin//, not of sensation." The statement that language is "the 
child of will" seems to me practically identical with the assertion 
that "speech is the deliberate product of a conscious will/’ 
because the will here spoken of, being "an active process," is 
necessarily conscious.—A. H. Keane.] 


Notes on the Mode of Flight of,, the Albatross 

When watching the albatross one is struck with the feet 
that the bird gets up to windward without appearing to use his 
wings to a degree sufficient to account for the same. The sailors 
are satisfied with the explanation that he beats to windward, 
The conditions are of course not analogous to those or n ship 
sailing to windward. If the wind be very light, or if Lhere he a 
calm, occasional powerful and obvious flapping of the wings 
occurs If there is no wind, the birds often settle on Lhe watei 
round the ship. In very heavy weather the birds disappear 
altogether, probably settling on the water. Except that for 
breeding they resort to the lBlandB, I believe they frequent the 
open ocean, where the surface is seldom without more or 
less swell. 

On w'atching the flight of the albatross, one observes that in 
order to rise from the water violent and obvious flapping of 
the wings 15 necessary, which is continued some time after the 
wings ceaEC to blrike the water. After a start has thus been 
cflccLcd, if there is a fresh breeze, the wings are kept almost 
motionless. Some Limes the bird goes some distance with the 
impetus derived from the flapping of the wings at the start, bill 
sooner or later he turns so as to expose the plane surface 
of Iils wings full to the foice of the wind, rising at the same 
time some height above the water, and drifts off to leeward, thus 
soon acquiring the velocity of the wind, then swooning down into 
the hollow between two swells, he turns his head to windward, 
and keeping close to the surface of the water, sails along more 
or lesi against the wind for a surprising distance ; finally, rising 
over the crest of a wave comparatively high into the air, anti 
turning with his wings as before, so as to catch the wind to the 
fullest extent, he again lets himself drift off to leeward 

Thus the manoeuvre he performs seems to consist in drifting 
with the v md in such a way as to attain its velocity very soon, 
and Lhcn turning round so ns to make use of this velocity to 
Cany him in the contrary direction 

Of coui c e if he still remained exposed to the wind which had 
imparted to him its velocity he would not travel far against it 
before he came to a standstill, and he would certainly make no 
progress to windward , but by keeping close to the surface of 
the water, and as much as possible in the hollows between rhe 
waves, he is almost out of tne wind , and m this comparatively 
calm region the impetus derived from Lhe wind will carry him a 
long distance in exactly the opposite direction to that of Lhe 
wind itself 

This manmuvre appears to be an important factor No 
doubt the almost imperceptible movement of the wings may 
n L sist, though that this alone 13 insufficient to account for the 
progress to windward appears evident from the powerful efforts 
mode with the wings in rising from the water and in calm 
weather I have never had nn opportunity to observe lhe 
albatross flying over land or over level water. If the manauv re 
above descnbed be an important factor, the birds then would 
have to use their wings much as they do in very light winds on 
the ocean If very strong winds were blowing, they would have 
to settle on the land or 111 the water in order to remain al lhe 
locality Arthur W Baieman 

A General Theorem In Kinematics 

Prof. Everett [ante, p, 99) has overlooked in the inlr r. 
ductory paragraphs of Prof. Schell’s paper, to which he refei s 
for the original statement of the theorem re-discovered by Prof. 
Mindrni, the acknowledgment: "Der Mittelpunkt dcr Bescbleu- 
nigungen und jenebciden ICreise wurden herein 1853 von Bresse 
geflinden." The reference is to the Journal dr I'AcoIc Poly- 
technique tom. xx , " Mcmoirc sur un Th£arime nouveau con- 
cement lei Mouvements Plans, etc " By means of the *-|\\o 
circles" Breast determines the poipt c (/) "qm aura one nccc'i> 
ration toLale nnlle” (p. 82), and then by very ingenious applica¬ 


tion of kinematic principles deduces those relations to It which 
any arbitrary point (/*) has, as given by Trof Mlnchin. Bressc 
namAs < " second centre instnntane de rotation." 

University Hall, December 4 J. j. 'Walker 

Geometrical Optica 

Your correspondent "P. C.” (Nature, vol. xxli. p 607) 
asks information concerning a work, m English or French, on 
geometrical optics, thoroughly explaining the optical construction 
of telescopes and microscopes. I am not aware of any such 
publication these lost forty years, but deem it possible that it 
may interest your correspondent to know of the existence of such 
a work in German by von Litlrow, entitled "Dioptrik, odcr 
Anleitung zur Verfertigung der Femrohre " It was published, 
I belieie, in Vienna about 1838. W. G. Logeman 

High Burghal School, Haarlem, Holland, November 17 

[Littrow’s " Dioptrik " was published at Vienna in 1830 in 
8 yo — En ] 


Ozone 

Ir a slip of the prepared paper, used for testing for atmospheric 
ozone, be carefully moistened on one side with alcohol, using a 
clean camel hair brush, on burning ofT the spirit and immersing 
the slip of paper in water the paper changes to a deep purple 
colour, as deep as No 8 in Negretti and Zambia's scale of 
colours for ozone. 

Is this due to the development of ozone? as, according to 
Schonbein, heat destroy* ozone, J. P. 

Leicester, December 5 


PLANTS OF MADAGASCAR 

URING the present year no less than four separate 
collections of plants have been received at Kew 
from Madagascar, including in the aggregate about a 
thousand species, represented by specimens complete 
enough to be botanically determinable. As the hills of 
the interior of the island attain an elevation of 10,000 
fecL, its range of climaLe is considerable. We now know 
not less than two thousand Madagascar flowering-plants, 
and probably have almost exhausted its ferns, to which 
the collectors have paid special attention, and which are 
about 250 in number, so that we may consider ourselves 
in a position to draw broad general conclusions as to the 
botany of the island. 

Amongst the Lropical types theie are a considerable 
number of endemic geneia The lemurs find then 
parallel in the vegetable kingdom in the Chlanacet ?, a 
natural order whose nearest affinities are with Tthacter, 
DipterocarpicE y and Tcmsttomiacecc } which is strictly con¬ 
fined to Madagascar and comprises four genera and 
about twice as many species, to which the Rev R. Baron, 
in these new collections, has added a well-marked novelty 
in a second species of Lcptolwna. Altogether there are 
certainly not less than iifLy genera confined to the 
inland, some of them icry curious types, as Dicorypkia 
in Hamamehdcce, Ouvu andra in Natatiace<z y Astcropna 
(placed in the “ Genera I Man tar urn ” in Samydacea , buL 
w Inch Mi - Haron’s excellent new specimens will most likely 
have to be removed to Linacece ), Maumsta in Rhtzophorea \ 
Dndamui and Physcna in Passifiorea , Hydrotrichc in 
Strophularuitta, Camtia , Tdnnodia and Sph&rostyhs 
in Euphorbtacta :, Pachnotrophc in More #, Calantiea m 
Sti/fiydacece, and serial each m the orders Rubiacter, 
Mc!astomacLi? } and Composite ?. To Lhcsc endemic types 
the new collections add at last three, Kitchin^ia t a fine 
new' genus of Crassulacea allied to lUyophyllnm^ with 
five or six species named after the collector of the first 
of the four parcels, Rhodocodon } a monotypic genus of 
gainophyllous Lsltaica allied to hyaanthus y and Micro - 
nychia , in Anacardiaccic , also monotypic, figured lately 
m Hooker’s leones Besides these the tropical flora ot 
Lhe island contains a huge pioportion . first, of endemic 
^ species of genera known elsewhere; second, of species 
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common to Madagascar, Mauritius and Bourbon, but not 
elsewhere known, such as Pitlosporum Sett acta, Aphloia 
maurttiana, Gouanm mauritiana , Nesaa triflora. Lobelia 
serpens , and Buddleia madagascartcnsts , thirdly, of 
species that spread across Tropical Africa, such as 
Haronga pant at lata, Desmodmm mauntianum and 
oxybracteum, Gynttra ctrnua , Brehmia spuiosa, and Mus - 
sotnda arcuata , fourthly, of species spread universally 
through the tropics of Lhe Old World, but not reaching 
America, such as Crotalar 1a stricta , Ovahs unstiiva, 
Nymphaa s tel lata, Trtchodesma zeylantca , Itnhgofera 
enneaphylla , A vice nut a officinalis, and Rhuophora mu- 
cronata, and fifth]), of species spread universally through 
the tropical zone of both hemispheres, such as Elcusine 
uidica Tephrositx purpurea , D>y maria cordata, Elephan - 
topus s caber, Tcrammus labiahs, Zonna dtphylla , 
IValtkeria amcricana, Sida thombifoha , and Nep hr odium 
molle . In Mauritius and the Seychelles there are 145 
species which occur also both in Asia and Afnca,m addition 
to 225 which arc spread all round the world in the tropical 
zone, and nearly all Lhesc 370 species arc now known in 
Madagascar also A small proportion of the Madagascar 
genera and species arc Asiatic but not African, and these 
present collections add to the island flora Lagers tronun, 
Buchanama, and Strongylodon , thiec well-marked Indian 
types 

But perhaps still more interesting, in the light that it 
throws on the past history of the island, is the relation¬ 
ship of the comparatively limited flora of the mountains 
of the interior to that of ottaei parts of the world. A 
certain number of the plants, especially the ferns and 
fern-allies, are widely-spread temperate species, which 
now have their head-quarters in the temperate regions of 
the northern hemisphere , we have instances of this in 
Nephr odium Fthx-mas, Aspidium aculeatum , Osmunda 
regain, Lycopodium claratum , L. complanatum, Sanicula 
eurapaa, Potamogeton oblong its, S onehus asper, S oler~ 
atcus. Polygonum minus Most of the characteristic 
types of the Cape flora are represented on the Madagascar 
mountains, but nearly always by species which are 
distinct from those which are now found m the extra- 
tropical regions of the mam continent for instance, the 
Aloes by a couple of species of Eualoe the Heaths by 
several species of Philippia and Enanella, the bulbous 
Indaceae by species of Gladiolm, Get \ writ /-a and A* idea, 
the saprophytic Sirophula) tatca by Harveya obiusifoha 3 
the special Cape ferns by A fob ia caffrorum , Cheilanthes 
Atria, Pellcta hastata, and P calomelanos, the Proteacca: 
by the curious genus Dilobcia (which Du PetitThouais 
found at the beginning of the century, and of which Dr 
Parker has now sent home the first specimens which have 
been seen in England), and the .Sr laginur by Sc/ago 
mnrahs of Denlhain, which grow^ in the grounds of the 
Queen's palace at Antananarivo. But perhaps the most 
interesting feature of all is the occurrence of sc\eral 
striking cases of specific identity between plants of the 
Madagascar mountains and those of the tropical zone 
of the African continent The only Madagascar violet 
( Viola emirnensis, Bojei, = V abyssinica , Steud ) only 
occurs elsewhere high up amongst the mountains of 
Abyssinia, at 7000 feet above sea-lev cl in the Camaroons, 
and at 10,000 feet above sca-lcvel at Fernando Po The 
only Madagascar Geranium (G tmiruense, H B = G. 
tompar, R. Br = G sum use, lattstipulatum and f> igidum, 
Hochst) has a precisely similar area of distribution Can- 
calls melanantha of Bcntham is only known m Madagascar 
and amongst the mountains of Abyssinia The Mada¬ 
gascar Drosera (D wadagascanensis, DC = D. ram- 
entacea, Burch) reappears at the Cape and the moun¬ 
tains of Angola and the west tropical coast, Agaurta 
sahcifoha, Hook fil, which we noted lately as having 
been gathered by Mr Thomson on the high plateaux of 
Lake Nyassa, is found in the Cameroons and on the 
mountains of Madagascar, Mauritius, and Bourbon, 


Crot alar ia sptnosa reappears in Nubia, Abyssinia, 
Angola, and Zambesi-landj Asplemvm Mannii , Hook., 
on the mountains of Zambesi-land, the Cameroons, and 
Fernando Po As a whole, it would seem that the flora 
of the Madagascar mountains corresponds closely with 
that of the great ranges of the tropical zone of the main 
African continent J. G BAKER 


BENJAMIN COLLINS BRODIE, BART, 

F.R S , DCM 

N Wednesday, November 24 last, died Benjamin 
Collins Brodie the younger, a worthy son of a dis¬ 
tinguished sire Born to affluence, but early imbued with 
the liberal and high-minded views of the great surgeon, 
he determined to devote his life and energies to the 
prosecution of science for its own sake, and well lias he 
done his work. Brodie was born in London in 1817, and 
educated first at Harrow undei Longley, and afterwards 
at Balliol, takings his Master's degree in 1842 In those 
days it was absolutely impossible to carry out original 
chemical work at Oxford, and Brodie naturally betook 
hnnsclf to Giessen, where Liebig’s name drew students 
from all parts of the world. There in the summer of 
1845 Brodie, at Liebig's suggestion, carried out analyses 
of certain waxes obtained by Gundlach by feeding bees 
on difTeient kinds of sugar The results thus obtained 
led him to continue his examination of bees’-wax on his 
return to England, and from his private laboratory in the 
Albert Road now came forth his well-known researches 
on the Chemical Nature of Wax {Phil. Trans. 1848, 
147-170; 1849, 91-108), for which in 1850 he received the 
well-merited reward of the Royal Medal. These re¬ 
searches will always remain not only remarkable ns 
having given a successful solution of a difficult problem, 
but as having proved, by careful preparation and exact 
analysis, the existence in wax of solid bodies which play 
the part of alcohols, and of which common spirit of wine 
is a direct lineal descendant This unexpected discovery 
of solid alcohols containing respectively twenty-seven and 
thirty atoms of carbon in the molecule completely con¬ 
firmed the truth of the views concerning the existence of 
an homologous scries of alcohols first enunciated by Sclnel 
and Gerhardt, and thus placed in firm position one of the 
chief pillars of the organic portion of our science. 

Brodie’s next work was not inferior either in importance 
or in workmanship to his first In 1850 he published his 
memoir “ On the Condition of certain Elements at the 
Moment of Chemical Change" (PhtL Trans , 1850, 750- 
804), in which he carefully investigates the remarkable 
reducing action exerted by peroxide of hydrogen Not 
only does this body lose half its oxygen when brought in 
contact with oxide of silver, but reduces this oxide to 
metal This anomalous action was satisfactorily ex¬ 
plained by Brodie, who pointed out that the second 
atom of oxygen m these peroxides is not only re¬ 
tained in an unstable state of combination, but that 
when brought into contact with silver oxide a true 
synthesis of oxygen occurs, two atoms of this element 
uniting to form one molecule of free oxygen That this 
reaction really takes place was shown by Brodie to be the 
case by careful experiment These results led him to 
consider the constitution of the alcohol radicals (Ckenr. 
Soc. Journ.uv 405), and to assert in 1851 the important 
fact, now universally admitted, that the molecule of the 
radical ethyl contains four atoms of carbon To him 
too we owe the prediction of the possibility of the 
existence of the mixed radicals, a prediction so soon 
afterwards experimentally verified by Wurtz. Next 
we find him active as secretary of the Society of 
which he afterwards became president, viz the Chemical 
Society of London , also in lecturing at the Royal Insti¬ 
tution on the allotropic changes of certain elements, on 
the formation of hydrogen and its homologues, in which 
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he clearly brings forward his views concerning the union 
of atoms to form the molecule. 

In 1853 he published his interesting observations on 
the conversion of yellow phosphorus into the red modifi¬ 
cation by heating it to 200° in presence of mere tiaces of 
iodine ( Chem , Soc. fount v 289) Another very im¬ 
portant and difficult investigation which occupied much 
of his attention about this time was the question of the 
purification {Ann de Chimte t 45, 351) of graphite, and the 
determination of its “atomic weight 1 ' {Phil Turns, 1859, 
249). Hy heating graphite with strong nitric acid and chlor¬ 
ate of potash, Brodie showed that, unlike all the other modi¬ 
fications of carbon, graphite yields a remarkable crystalline 
acid, to which he gave the name of graphiLic acid, having 
the formula C u II 4 O fi The existence of this interesting 
body led Brodie to the conclusion that graphite may be 
considered as a peculiar radical, to which he gave the 
name of graphon In the year 1855 Brodie was appointed 
Waynflete Professor of Chemistry in the University of 
Oxford, a position which enabled lum to throw all his 
influence into forcing the recognition of chemical science 
as a proper object of academic training Under his fos¬ 
tering care the science which had hitherto been so long 
neglected put out distinct signs of life new laboiaLones 
and lecture-rooms were built, to which students flocked 
in numbers, and Oxford saw the unwonted sight of her pro¬ 
fessor of chemistry busily engaged in original investigation, 
as well as in the tutorial dunes of his chair The dis¬ 
covery of those singular and dangerous bodies, the perox¬ 
ides of the organic radicals {Proc. Roy Soc. lx. 361, Phil, 
Trans 1863, 407), was made in the laboratory of the New 
Museum. The same laboiatory soon afterwards saw the 
minute and careful investigation on ozone {Phil Trans 
1872, 432), which proved beyond doubt or cavil that the 
supposition that the molecule of ozone is represented by 
the formula O fl is both necessary and sufficient to explain 
all the observed phenomena 

Next we find him experimenting on the sjnthetic pro¬ 
duction of the hydrocaibon methane, as veil as of formic 
acid, by the direct union of hydrogen and carbon monoxide 
under the influence of the electric spark. Then he 
examines the effect of an induced electric current upon 
pure and dry carbonic acid, and proves that this gas is 
partially decomposed with formation of carbon monoxide 
and oxygen, the latter gas being converted into ozone And 
he then pioceeds to ask whether the ozone thus produced 
is identical with that obtained from ordinary oxygen, and 
by a senes of careful quantitative experiments demon¬ 
strates the identity of the ozone from these two sources 
This was Brodie's last experimental investigation Ere 
long he resigned the Chair of Chemistry at Oxford, 
regretted by the whole University. He retired to his 
charming scat on the summit of Box Hill Neither his 
own scientific activity nor his deep interest in the scien¬ 
tific work of others ceased on his withdrawal from 
professional life Defore his retirement he had put 
forward {Phil Trans . 1866, 781-860) in his “Calculus of 
Chemical Operations," views altogether novel respecting 
the nature of chemical change. In place of the usual 
mode of considering this as due to a change in the 
relative positions of the atoms of which matter is com¬ 
posed, Brodie founds his theory of the constitution of 
chemical elements and compounds on the simple volume- 
relations discovered by Gay-Lussac to exist between these 
substances in the gaseous state To hydrogen Brodie 
gives a simple symbol, because the unit of hydrogen can, as 
he expresses it, be conceived as made at once by one 
operation, whilst to oxygen he gives a double symbol, 
because it cannot, according to him, be made by less 
than two operations. The element chlorine is supposed 
to be made up of three operations, and a treble symbol is 
given to this body Concerning the probable or possible 
decomposition of the elements Brodie naturally speculates 
His analysis had led him to suspect that “ chemical sub¬ 


stances are really composed of a primitive system of 
elemental bodies analogous in their general nature to our 
present elements, some of which we possess, but of which 
we possess only a few' 1 ("Ideal Chemistry, 1 ' p 54) But 
no experimental evidence of this fact was offered by him, 
and none of a satisfactory character was otherwise forth¬ 
coming, until Victor Meyer announced his belief that 
chlorine was capable of undergoing decomposition Ulugh 
temperatures 

Here was a proof of the truth of Brodie's complex 
symbol I Sad to say, further experiment has not coiro- 
borated this conclusion. No substance differing essen¬ 
tially from chlorine has yet been got from this body. Even 
the change of density at a white-heat appears in the case of 
chlorine to be, to say the least, doubtful So wc are left 
for the present, and the author of the “ Calculus of Opera¬ 
tions" is left for ever,without the experimental confirmation 
of his conclusions which he so much desired Whatever 
may be the verdict of the future as to the value of Urodie's 
Calculus, there is no doubt that science is indebted to him 
for an altogether new view of chemical combination 
obtained by a systematic analytical process ' 

This occasion is not a fitting one to enlarge upon the 
high personal character of the laLc Sir Benjamin Brodie 
Suffice it to say that in all relations in life, in the domestic 
circle as in society, in the chair at Burlington House as 
in that at Oxford, he displayed all Lhose qualities of heait 
and head which alone give dignity and sweetness to life, 
the possession of which ensures for his memory a lasting 
place in the minds of all those who weie fortunate enough 
to counL him amongst their friends H. E K. 


THE PHYLLOXERA IN FRANCE 

# T'HE new vine-disease, due to the Phylloxera vasiatriv 
Plan chon, has already caused much damage to the 
French vineyards and wine-production From the taxes 
arising from that national industry France derives a 
considerable part of her revenue; and this subject has 
consequently occasioned innumerable publications and 
investigations Of the latter some have been empirical 
and wiLhout result , others, which were conducted suenti 
fically, have alone been of any use It was moreo\er 
absolutely necessary to have an unswerving confidence in 
exact observations, in order to persevere -in making 
experiments which are often disturbed and rendered 
apparently self-contradictory by the secondary and evei- 
varying conditions of cultivation These experiments 
have at list been crowned with success, and now there are 
decidedly good grounds for hope For the last two years 
the public have shown a steadily increasing confidence in 
scientific mcLhods 

One of the most distinguished chemists, a man of 
whom France is proud, and with whom readers of 
Naturk are well acquainted, especially as they were 
lately presented with his portrait and biography, M 
Duma*, applied himself to the sLudy of the Phylloxera, 
and pursued his task from day to day with keen deter¬ 
mination, notwithstanding the attacks of some and the 
discouraging advice of others. It is his well inlentioncd 
and unceasing diligence that wc must thank for never 
ha\ ing Lost heart, it is to him Lhat those results are due 
which are presently to be indicated When the pdbnne- 
disease was raging on silkworms in the South of Prance, 
it was by his personal suggestion and repeated encourage¬ 
ment that M Pasteur agreed to devote himself to that 
difficult study , and it is the same genlle influence and 
guidance that have directed the present writer, togeLher 
with several others, especially MM Balbiani, Duclaux, 
and Mouillefert 

Henceforward the principal problems raised by the 
study of vine diseases are solved They were solved one 
after another in regular order, as fresh light appeared and 
the ends to be aimed at became more definite It cannot 



128 


NATURE 


[Dec. 9, 1880 


be too frequently repeated that that is due, not to a able persistence in the midst of obstacles caused by many 
happy bit or to guess-work, but to an unceasing and skil- selfish interests. Times are greatly changed since M. 
fully conducted struggle which was kept up with indomit- Dumas 1 protested, in discreet but unmistakable language. 



Fig i — Map showing ihe spread of Phylloxern in Franc* from 1B63 to 187a (Sea Natuab, vol a p J04*) 


against the indifference of a French Minister of Agriculture taken by the railway companies and by various private 
mo tried to beat down a grant of 10,000francs necessary gentlemen. M, Tirard, the present Minister of Agncul- 
for continuing the scientific investigation. On the same 
occasion he drew attention to the praiseworthy initiation 


1 Acoddmla dai SoanCcfl, February 13, 1674* 
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ture, hai obtained several large grants, 1 and proposes to 
ask still much larger ones for the approaching campaign, 
being anxious to assist in every way the laborious struggle. 
M. Tisserand, the new Director at the Office of Agri¬ 
culture, a man of great energy and ability, has resolved 
to back up all his efforts, and has instituted a special 
central staff to take charge of all documents and opera¬ 
tions. The Higher Phylloxera Commission, formed by 
order of the Minister, has also shown activity. it has 
adopted a general legislative scheme in order to supply 
the Government with the arms necessary to defend the 
threatened territory. 


Switzerland and Germany soon adopted similar mea¬ 
sures; and with reference to England we must remark 
that the Phylloxera question may soon become something 
different from a mere matter of curiosity. Axe there no 
important vineyards in England? We are told that at 
Liverpool alone, in the "Vineries,” there are forty hectares 
of vines grown under glass. The Phylloxera was ob¬ 
served by Mr. Westwood before it was known in France: 
It is still found here and there in Ireland, in Scotland, 
and not far from London itself. By the admirable culti¬ 
vation under glass, in which English vine-growers are 
unrivalled, it is kept within narrow limits, but it might 



Fin. a,—Map showing the spread of Phylloxera in Franc* up lo iB8a. 


be communicated to other places. In Switzerland one 
single parcel of plants is reported to have brought the 
parasite to Geneva, Schafihausen, and NeuchAtel In any 
case, should an international convention be institutea, 
the enforced examination at the frontiers would hamper 
the trade in those magnificent English grapes The 
rigorous measures taken against the cattle-disease Buffice 
to show what may be necessary in order to defend the 
leaf or shoots of the vine. 

Extent of the Disease ,—The increase of the disease is 
considerable; thus at the beginning of 1877 there were 

1 One of 900,000 Trues, wh lWui sine* bien doubled. 


only twenty-eight departments attacked, whereas at the 
beginning of 1879, according to the official statistics, 
there were thirty-nine. Those in the previous year, 
in order of date, 1 were Loir-et-Cher, Haute-Garonne, 
Gers, and Corr&ze. In 1878 Audc, P> rtfndes-Onentales, 
Haute-Loire, Vienne, Indre, C6te-d J or, and Savoie. In 
1879, Haute-Savoie* Jura, Arrifcge, and Tarn. A special 
inquiry enables us to determine what area had been 
invaded in the end of 1879 —the invaded vineyards 
which had not yet succumbed were 319,760 hectares in 

1 11 Le Phylloxdra, 4 c., Ripports publ par le Minlsilre de PAgric.” 
0 faie., p, 9. (Pan*: Muion, 1879 ) 
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extent, or 76,722 more than the preceding year, the vine¬ 
yards destroyed, 474,760, or 101,317 more than the pre¬ 
ceding year (1878). 

There is unfortunately reason to fear that the isolated 
points may join each other and the affected patches unite. 
The patches, whether distinct or uniting, increase about 
15 kilometres every year ; and since the increase in any 
direction 15 proportional to the time, the increase of area 
is as the square of the time In other words, after 2, 3, 4, 
5 years, the evil is increased 4, 9, 16, 25 times By merely 
iooking at a map showing the extent of the plague, one 
can fonn an idea of the invading march of the terrible 
insect 

Yet there are actually men of science in France who join 
in depreciating those who are employed to battle with 
this fatal disease It is sad to see the reception met 
with by those who have sacrificed their time, health, 
and scientific leputation to undertake duties so beneficial 
to their country. “ They are merely wasting their time/’ 
say they, “much better not have left their personal 
duties,” and, true enough, those of whom this is said 
have cruelly felt its truth. M Dumas, however, is not 
one of those. 

Several years ago a prize of 300,000 francs was instituted 
to encourage investigations as to the best remedy against 
the phylloxera Much ingenuity was wasted, many absurd 
remedies proposed, and it is cunous to note the substances 
which were lauded by the inventors They were for the 
most part the same, mixed in different proportions—tars, 
sulphur, lime, soot, urine, phenic acid, and salts of copper 
or iron. Patient research and scientific study have alone 
produced certain lesults. 

These results, however, were not accepted and acknow¬ 
ledged without difficulty. Objections were accumulated 
and many instances of partial failure were brought 
together, ill-will and inertia playing an important part in 
the business Local influences, political opinions, and 
other extraordinary considerations, one after another, 
opposed or favoured the results which were gained At 
present the question has once for all entered upon a beLtcr 
path, the charlatans and pretended vine-doctors having 
entirely lost Lheir credit We are in possession of four 
modes of treatment which are really efficacious, though 
they vary in their effects in different cases The struggle 
therefore should be maintained 

The various conditions of application and the entirely dif¬ 
ferent principles which the application follows explain the 
divergence of opinions and methods The scientific remedy 
19 given practice will decide which of the four methods 
is at the same time most efficacious aad most economical. 
This happy result must mainly be attributed to the Com¬ 
mission of the Academy of Sciences, which was presided 
over by M. Dumas, who was the very soul of it This 
Commission sent " delegates,” who severally studied 
special cleai ly-dofined questions, like officers sent by a 
general to make a reconnaissance in a country 

The commissions instituted in the departments did 
much good woik, especially that of Ildrauit, which con¬ 
tained several distinguished members, both vine-growers 
and scientists : MM. Marts and Pianchon, Members of 
the Institute of France ; M. Bazille, Senator, M. Vialla, 
&c. We must also notice particularly the Viticultural 
Station at Cognac, which was established by private sub¬ 
scription, after the English manner,—a thing of rare 
-occurrence in France. It was M. Lecoq de Boisbaudran, 
now Member of the Institute, the discoverer of the metal 
Gallium , who first started the idea, and triumphantly 
realised it in his native town. The principal houses in 
the trade made it a point of honour to subscribe, and the 
expenses in four years reached a sum not less than 32,000 
francs. It was tnere that the general experiments as to 
"insecticides” were made, in accordance with the simple 
method proposed by M. Cornu, Director of the Viti- 
culturai Station, in order to determine definitively what 


substances are powerless This work of “clearing the 
way” necessarily occupied several years, the practical 
part being energetically carried out by M. Mouillefert, of 
the National School of Agriculture at Gngnon, near 
Pans, sub-director of the Viticultural SLation Towards 
the end of the first year they began to distinguish clearly the 
small group of substances which alone should be utilised. 
Amongst them was carbon disulphide (CS 2 ),?which had 
been indicated by Baron Th£nard, abandoned and then 
eagerly resumed by the enthusiastic M Monestier, and at 
last rejected in a general manner in the end of 1873 and 
during 1874 

The carbon disulphide by itself appearing too dange¬ 
rous to human life, M. Dumas happily started the idea 
of using it in combination with sulphide of potassium, 
forming the sulpho-carbonate of potassium (K 5 CS a ), 
which is both a powerful " insecticide “ and an energetic 
manure 

The conclusions reached by the experiments made at 
Cognac were published towards the end of 1S74 in the 
Report of the Academy of Sciences (last quarter), and 
the authoi can still defend every one of them as they 
wcrc then deduced, a rare cucumstance in connection 
with the phylloxera. 

Under the happy influence of the Minister of Agri¬ 
culture, the vine-growers were grouped into ,f vigilancc- 
commiUees” for watching,and "syndicates u for treating, 
the vines Thus the indifference of some and unreason¬ 
ing excitement of others were followed by energetic 
preparation for the struggle At the end of 1878 there 
were sixty committees instituted in fifty-six departments, 
and now there are 221, embracing sixty-onc departments 
Some of them have obtained decidedly successful results, 
and thus furnished a powerful incentive for the others to 
persevere. 

The expense of the applications is still considerable, 
but in any case the most valuable vines are now out of 
danger. The more common vines will at first cost a 
good deal, but we are confident that scientific skill will 
supply sulphate of carbon either free or in combination 
at a cheaper rate, and that practical experience will 
render its application more easy and less expensive 
France will thus continue to produce her wines, and 
have the pleasure of offering them to her friends and 
neighbours This, though apparently a mere wish, is an 
actual statement of fact 

Maxime Cornu, 

Delegate of the Academy of Sciences, and formerly 
Director of the Viticuituial Station at Cognac 


NOTES 

Thl following are the arrangements for the Friday evening 
meetings of the Royal Institution of Great Britain before Easter, 
iSSl —January 21, Warren De La Rue, D.C.L., FRS., 
Sec. R I , The Phenomena of the Electric Discharge with 14,400 
Chloude of Silver Cells, January 2S, Dr Andrew Wilson, 
F.R S.E , The Origin of Colonial Organisms ; February 4, Dr 
Arthur Schuster, F.R.S , The Teachings of Modem Spectro¬ 
scopy; February II, Robert S Ball, EL D , F.R S , The Dis¬ 
tances of the Stars, Februaiy 1S, Su John Lubbock, Part, 
M.P , D.C L., F.R S., M R I, Fruits and Seeds, February 
23, Dr. J. S Burdon Sinderson, LL.D , F.R S , Excitability in 
Plants and Animals; March 4, Sir William Thomson, LL.D., 
FRS, Elasticity viewed as Possibly a Mode of Motion ; 
March II, uncertain , March l8, Wm. H. Stone, M D., Musical 
Pitch and its Determination, March 25, Alexander Buchan, 
M. A., F.R.S.E., Sec Met. Soc. Scot., The Weather and Health 
of London, April I, uncertain ; April 8, Prof. Tyndall, D.C.L., 

f.r:s.,m.r.i. 

There is nothing that will tend to keep our Learned societies 
in so wholesome a condition os healthy public opinion; it is 
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therefore a matter for congratulation when we see a paper like 
the TSrrtes taking an interest in the organisation and work of the 
Royal Society, and giving its opinion on these, even when 
the justice of that opinion is questioned by many. From 
a leading article in the Tunes of Thursday last, on Mr. 
Spottiswoode's address we take the following passage — 

•• The election to the vacancies in its ranks has of late years heen 
too manifestly governed by a tendency to set up as an idol some¬ 
thing which it is technically fashionable to call ‘research/ and 
to ignore the far higher mental effort which is required for suc¬ 
cessful ratiocination. A man sets to work with a microscope 
and a test-tube, performs a number of curious experiments and 
announces an interesting discovery which can neither be con¬ 
firmed nor refuted by any one who does not follow precisely in 
his tracks. Such an experimenter, before now, has been row arded 
by the privilege of placing the letteri F R S after his name, 
although, when the privilege had been conferred beyond lecall, 
it may have been shown that his ‘research’ was undermined by 
the neglect of some essential precaution, and that his LoncluMon 
was erroneous. On the other hand, the man who gathers up Lhe 
scattered facts ascertained by other'*, and founds upon them a 
weighty and important generalisation, is not on that account 
thought worthy of the Fellowship, and if he desires to obtain it 
is almost compelled to engage in some colourable ‘research ' as 
a means of gratifying his wishes. The principle thus acted upon 
is as much a mistake as it would be to glorify a carpenter or a 
mason and to ignore an architect, and it points to a narrowness 
of view which might profitably give place to a more accurate 
sense of relative proportion. The award of a metlal to Prof 
Lister, notwithstanding the great and direct uiiliLy of his work, 
is possibly an indication that better counsels may in time be 
expected to prevail. 11 

We understand that the Rev. Osmond Fisher has in the press, 
and will shortly publish, a new work entitled “Physics of the 
Earth’s Crust.” The volume will contain ‘elected and revised 
portions of papers which have appeared at various times in the 
Tramai turns of the Cambridge Philosophical Society and other 
scientific publication^, together with new matter. Mr. fisher 
will in some chapters apply mathematical methods, but there 
will be found much matter calculated to interest tbo e readers 
who do not care for that mode of reasoning. 

The meeting of Lhe Bntish Medical Association fur Lhe year 
1881 will be held at Ryde, in the Isle of Wight, to which locality 
the Association has received a cordial invitation from nearly the 
whole of the medical profession in the island Mr Benjamin 
Barrow, an old and much-respected practitioner in Ryde, has 
been appointed president-elect. The Council of the 1 own of 
Ryde have passed a unanimous resolution that the whole of the 
Corporation Buildings, which are numerous and spacious, shall 
be placed at the disposal of the Reception Committee. There 
is every reason to believe, that Lhe many beautiful private 
grounds in the Isle of Wight will be thrown open to the Associa¬ 
tion. r Ihe president will give a garden party to the members 
and residents in the island, A soink will be held 111 tbc Town 
Hail and adjoining buildings The address in medicine will be 
given by Dr, John Syer Biistowe, London, of St. Thomas’s 
Hospital, the address in surgery will be given by Mr. William 
Dalla Husband of Bournemouth, Consulting Surgeon to the 
York County Hospital ; and an address in obstetric medicine by 
Dr. John G. Sinclair C0J11II of Vent nor. Such has been the 
spirit with which the movement has been taken up by the 
Members of the Association and profession in the Isle of Wight 
and Ryde that the meeting bids fair to rival any previous meeting 
both in science and pleasure.— The following grants in aid of 
scientific investigation for Lhe year were made, viz Dr. 
McKendnck and Committee, Glasgow, for a continued Investi¬ 


gation on anesthetics, 25/,, Dr Gerald Yeo, London, on the 
efficacy of the antiseptic method in injuries of the brain, 50 1 , 
Dr Shin, London, for a continued investigation on parasitic 
skin diseases, 25/. , Mr W. North, London, for a continued in¬ 
vestigation on the relations which exist between nitrogenous 
egesta and muscular work, 50/ , Dr D. J Hamilton, Edin¬ 
burgh, an investigation on the pathology of the brain, 30 1 , Mr. 
Watson Cheyne, London, an investigation on the relation of 
organisms of septic disease, 25/ , Dr. Augustus Waller, London, 
an investigation on the time and relations of muscular contrac¬ 
tions in the human body in health and disease, 20 /.; Dr. 
Alexander Ogston, Aberdeen, a continued investigation on the 
relation beLween bacteria and surgical disease, lo/< ; Dr. New¬ 
man, Glasgow, a renewed grant in aid of an investigation on the 
functions of the kidney, 10/. , Drs Braidwood and Vacher, 
Birkenhead, to illustrate the third and final report on the life 
history of conLagium, 20/ 

In the Vienna Gew r erheverein, Herr F, Siemens has been 
lecturing on his 11 regenerative gas-bumcr,” in which the depart¬ 
ing heat of the flame serves for pre-heating the air and the gas 
to be consumed The products of combustion of the flame, 
collected in a short chimney, flow away cold, either into the 
room or to the open air The light, according to measure¬ 
ment 1 ;, lias twice to three times the illuminating power of the 
best-known gas burners, and is remarkably white and steady 

The death is announced of Dr. Lauder Lindsay, F R S E. 
FLS., at Edinburgh, on November 24, at the age of fifty. 
Dr I ind say’s name must be know n to our readers as an occasional 
contributor to our columns Dr. Lindsay did some good work 
in botany and geology, and took special interest in the subject 
of intelligence m the lower animal*. In 1870 he published a 
“ History of British Lichens,” and quite recently we reviewed 
his work on “ Mind in the Lower Animals/’ published last year 

On Monday a deputation, consisting of Mr. Ernest Hart, 
Prof. Chandler Roberts, F.R S , Col. FtsUng, the Rev II V. 
I e Has, the Rev S. A Barnett, Mr S. Hadley, Mr. W. R. E. 
Colca, and others, had an interview with the Lord Mayor at Lhe 
Mansion House, to interest him in the efforts now being made 
by Lhe joint committees of the National Health and Kyrle 
Societies to reduce the mischief arising from the present 
excessive production of smoke in the metropolis. Mr Ernest Hart 
said Lhe Societies thought that a very great deal might be practi¬ 
cally done to make the atmosphere in London as pure as that m 
Pans It was proposed to conduct trials of the various kinds of 
fuel and to promote competitive Letting of the appliances avail¬ 
able at present, or which might become available, for the purpose 
of lessening the production of smoke. The smoke proceeding 
from the fires of private houses might be materially lessened by 
the use of improved apparatus, and Lhat from lactones might be 
abated with little interference with the manufacturing interests if 
Lhe employers would only co-operate with the Societies towards 
that end There was about to be an exhibition at South Ken¬ 
sington of the different kinds of apparatus and fuel, which would 
he practically tested. They now asked the Lord Mayor to Jet 
them bring the matter before the notice and attention of the 
citizens by means of a meeting at the Mansion House on the 
subject. The Lord Mayor thought It a matter well deserving 
the public attention, and he would gladly allow a conference in 
the Long Parlour of the Mansion House on Friday, January 7. 

In connection with Lhe subject of Incandescent Electric lighting 
it is of interest to notice in the New York Tims an account of 
an experiment in this direction. At a reception given on the 
evening of November 17 byTrof Henry Draper to the members 
of the National Academy of Sciences a part of his house was 
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lighted by the Maxim light, The laboratory wu lighted by 
eight Maxim electric lamps, which were screwed Into the chande 
lien In place of the ordinary gas burners. The large labora¬ 
tory, it is stated, was as light as the open fields at noonday, and 
there was bo flickering or unsteadiness lb the light. In shape 
the lamps are precisely similar to those used by Edison, but 
H S Maxim, who holds the patent on them, dalms to have 
Improved oh Edison’s plan, by making his lamps more per¬ 
manent. Like Eduon, he uses a carbonised fibre, in the form 
of a horseshoe, but unlike him, does not Inclose this fibre in a 
vacuum, and considers that his lamp is complete. An atmo¬ 
sphere of gasoline vapour is introduced into the glass globe 
which holds the .carbonLied fibre, and in this atmosphere the 
fibre is gradually heated by the electric current. As soon as the 
heat reaches a sufficient intensity it begins to decompose the 
hydrocarbon of which gasoline vapour is composed, and if there 
are any weak spots in the filament the freed carbon is deposited 
there and strengthens the fibre. A current of increasing intensity 
is thus carried through the carbonised fibre, which constantly 
grows at the expense of the gasoline vapour, and finally becomes 
of a uniform power of resistance throughout its whole length. 
The 'gasoline vapour is then pumped out of the globe and the 
lamp Is ready for use. The Maxim lamps are said to give a 
larger amount of light than any incandescent lamp hitherto con¬ 
structed. According to experiments made by Prof. Morton, of 
the Stevens Institute, it appears that the lamps have produced 
light at the rate of 600 candles per horse power of current, 
Each of the eight lights in Prof Draper's laboratory had an 
illuminating power of about fifty candles. The electric current 
for the lamps was furnished by a Maxim dynamo machine, 
which was driven by a gas engine of four-horse power, located 
in the laboratory. The Maxim machine has an armature some¬ 
thing like that of the Gramme machine, while its field magnets 
resemble those of the Siemens machine 

The recent importations into this country of cinchona bark 
from Jamaica and the high prices realised have been the means 
of causing a considerable amount of attention to be drawn to tills 
new source of supply. From a document recently drawn up by 
Mr. Morris, Director of Public Gardens and Plantations in 
Jamaica, It seems that the results of the cinchona sales for the 
year 1879-80 have been as follow's:—Quantity or bark shipped 
27,399 lb lf gross amount realised ^5380 91- &/., net sum realised 
£5146 Bx, 7 d. Without going into details it will suffice to show 
the superiority of Jamaica bark over that from Ceylon by saying 
that for red “ root bark ” the highest price for Jamaica produce 
was 4J. %d per pound for “good root" as against 21. 6 d. for 
-l good root 11 from Ceylon, thus showing an advantage in favonr 
of Jamaica root bark to the extent of zr. id. per pound. Thus 
again for “twig and small ordinary” bark of C. succirubra 
Ceylon produce obtained from 2{d. to ix per pound as against 
IO&</ to lx. 6 d. per pound for similar bark from Jamaica. From 
thi% together with the fact that an enormous number of plants 
are now in stock in Jamaica, the future of cinchona cultivation 
in that Island seems to be ensured. 

It is stated in an American contemporary devoted to electrical 
topics that a call has lately been made on the shareholders of the 
Edison Electric Light Company to the amounL of sixty dollars 
per share. The object of the call was “ to meet the expense of 
recent experiments. 11 

Important trials have been made lately on the Rhine, in 
order that navigation may be carried on at night by means of the 
electric light It is hoped that soon satisfactory results will 
follow, which’will probably develop an entirely new phase in 
nver navigation. 

In the neqgbbouihood of Agram, at the mountainous places 
SL Simon and Remote, some shocks (of slight importance) were 


felt up till December 1. At Dortmund, on November 27, a 
considerable shock occurred at 5 50 a.m. It lasted several 
seconds, and the direction was south-south-east, barometer 736, 
temperature 7* R. A rather smart shock of earthquake, ac¬ 
companied by a loud subterranean noise, was felt at Schaffhausen 
on Wednesday night lost week The Rev. Dr. Dixon of Beragh, 
near Omagh, writes that a slight earthquake shock was distinctly 
felt there on the afternoon of Sunday, November 28, at about 
half-past five. The peculiar character of the shock was most 
marked. It appeared to travel from south-west to north-east. 

In the course of his experiences as a medical missionary among 
the Mongols the Rev. James Gilmour has gathered some inte¬ 
resting information regarding their inner life, but perhaps the 
most curious item is that Mongol doctors are not entirely unac¬ 
quainted with the properties of galvanism, It is said that they 
are in the habit of prescribing the loadstone ore, reduced to 
powder, as efficacious when applied to sores, and Mr. Gilmour 
states that one man hard of hearing had been recommended by 
a lama to put a piece of loadstone into each ear and chew a piece 
of iron in his mouth 1 

The French Great Western Company instituted last year a 
competition in the large hall of St. Lazare Station, between the 
JablochkofT and LonUn light and the gas company. The conclu¬ 
sions were in favour of the electric light, but the gas company 
having declared that they would abolish entirely the special price 
charged on the Great Western Company if they declared in 
favour of gas, the gas lamps have been restored. 

Les Mondcs gives the following old recipe for testing the age 
of egg\ which, it thinks, seems to have been forgotten. Dissolve 
120 grammes of common salt in a litre of water. An egg put in 
this solution on the day it is laid will sink to the bottom ; one a 
day old will not reach quite to the bottom of the vessel, an egg 
three days old wilL swim in the liquid, while one more than 
three days old will swim on the surface. 

The Launceston Examiner (Tasmania) of October 6 contains 
some account of a shaft that had been sunk For a well at a 
brewery at Launceston, near the river, Little water was met 
with, but some interesting observations were made The shaft 
hod been sunk to a depth of ninety eight feet. The strata passed 
through are of a very interesting character. For a little over thirty 
feet strong clay was met with, then deep beds of compact sand 
separated by bands a few inches thick of fine quartz con¬ 
glomerate. About forty feet from Ihe surface considerable 
quantities of partially carbonised wood were found, extending 
thence to the bottom of the shaft. The wood is evidently pine, 
and appears to be identical with that found in the shaft of the 
Working Miners Company at Brandy Creek, at a similar depth 
below the river. The grain of the w'ood is perfectly distinguish¬ 
able, but the transverse fracture is black and lustrous like jet. 
The trees must have been of a large size and very abundant, and 
the great mass of earth that has accumulated above their re¬ 
mains enables one to form some idea of the vast period that has 
elapsed since they flourished. The great depth of the stratum 
in which this fossil wood occurs proves that its deposition must 
have proceeded without material interruption through vast 
periods of time. It Is a little curious that though vegetable 
remains occur so profusely in the freshwater deposits of the 
Windmill Hill, and at considerable depths both here and at 
Deaconsfield, no trace has yet been found of contemporaneous 
animal life. 

The Cape Argus for November 6 contains a full report of a 
paper read at the Cape Philosophical Society by Mr J. G. 
Gamble, containing many useful suggestions as to important 
problems, especially in meteorology and geology, that await 
solution in South Africa. Residents and travellers in South 
Africa would no doubt find the paper suggestive. 
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PHYSICAL NOTES 

Mr J. E. H. Gordon has lately patented a method of pro¬ 
ducing light from electnaty based upon Mr. Spottiswoade’s 
suggestion to apply the alternating-current magnetoelectnc ma¬ 
chine of De Mfritenfl to the Induction-cod Mr. Gordon 
arranges small balls of platinum or iridium, or of an alloy of 
these metals, at the ends of fine platinum rods in pairs in the 
middle of a suitable globe, and causes to pass betw een them a 
rapid succession of sparks whereby they are raised to incand¬ 
escence There is no consumption of carbon or any other sub¬ 
stance, and the lamps may be connected either in senes or in 
parallel branched arcs. The principal remaining disadvantage 
is the noise attendant on the rapid sparks. A mechanical con¬ 
trivance is added to bring the knobs near together when no 
current is passing in the primary coil, The induction-coils used 
are of comparatively small size 

M Terquem {Jour. de Phys . 9 October) prepares, for the 
receivers of air pumps, brass plates with a circular groove, in 
which is put a mastic fusing alxmt 6 o°. The plate is placed 
over a vessel of heated water, and when the mastic is fused the 
receiver 19 brought down into the groove. When cool, the plate 
adheres to the jar. These receivers are tubulated, and a 
caoutchouc stopper in the tubule holds a tube bent at a right 
angle and provided with a stopcock like those used by M, Carre 
in nis air-pump For experiments with the air-pump c everal 
receivers with Uicir plates can be easily prepared beforehand, 

M, Lippmann points out {Jour, de Phys. r October) that FuU 
justice has hardly been done to Carnot with reference to Ins law 
(In thermodynamics). It seems to have been forgotten that he 
verified the law directly by experiment, and did not merely (as 
is found stated in excellent treatises) furnish a demonstration 
A p) ion based on the indestructibility of heat This is doubtless 
due to the fact that Carnot's original work has long been 
exhausted and unobtainable M Lippmann considers that work 
a mine imperfectly explored. 

Experiments have been made by M. llcsclms of the St 
Petersburg Physical Society, as to the variations of volume and 
coefficient of elasticity of palladium and its alloys under the 
influence of hydrogen absorbed. The alloys cuutained 25 per 
cent, of gold, silver, and platinum Wires 500mm long and 
0'4mm. diameter served successively as cathode in electrolysis 
of dilute sulphuric acid in a long vertical gla<« tube, where they 
were stretched by weights so that llieir length could be measured 
directly with a cathetometcr The alloy containing silver showed 
the greatest increase of length, il’7mni, , palladium-pi at mum 
6 14 mm. , pure palladium 5 mm , and palladium-gold only o 9 
mm With a cuircnt of ma bichromate elements, the elongation, 
very rapid at first, reached its maximum after nearly an hour 
'I he shortening after breaking the current proceeded in a similar 
way, but less rapidly, e.g for palladium wire it was only 2 6 mm 
after twenty-four hours. Some experiments were made with the 
aid of a recording apparatus, and they also prosed that, cun- 
tranly to Graham’s opinion, the absorption of hydrogen Lakes 
place more quickly than the reverse action, and even when 
electrolytic oxygen is made to act on the wire (used as anode) 
M, lies eh us made a special delicate apparatus for measuring 
small variations in the length of wires, with this it was proved, 
that during the first day the shortening of the wire charged wilh 
hydrogen decreases very quickly, about the third day it becomes 
constant; it again decreases rapidly about the seventh day, then 
approaches zero asymptotically. This agrees with MM. Troo5t 
and Ilnutefeuille’s experiments on the tension of hydrogen of 
palladium. 

A pluviometer which registers the quantity of rain, and the 
duration and hour of the fall, is described by 5 , Grimaldi in 
Rrvuta Sctenfifico Industrials for October 15. 

In a recent note to the Vienna Academy, on the relation of 
the daily and yearly variation of temperature to the eleven-years 
sun-spot period, Herr Liznar first compares observations of the 
daily variation at thirteen places (including St. Petersburg, 
Calcutta, and Hobarton), and finds for all tome correspondence 
with the sun-spot curve. The curve from data for V&cnna, 
Prague, Cailan, Brllnn, and Trieste from 1857-76, brought to 
an average, shows, for the minima of this variation In 1859-60 
and in 1070-71, a very good agreement with the corresponding 
maxima of the snn-spot curve; while the maximum of the varia¬ 


tion precedes the minimum of the spots by about two yean 
With regard to the yearly variation of temperature, Dr. Hahn's 
results for Leipzig are fully confirmed by data from eight other 
places in Europe, the variation showing a maximum and minimum 
corresponding to the maximum and minimum of spots. 

The combinations formed by phosphuretted hydrogen with 
hydro bromic and hydriodic acids have been long known. Its 
combination with hydrochloric acid has lately been cfleeted by 
M Ogier {Jour, de Phys, t November) by compressing equal 
volumes of the gases in M. Cailletet’s apparatus Compressing 
about 20 atm. at + I4 0 , small yellowish bright crystals appear, 
and with sufficient piessure the two gases disappear entirely 
(if Lhe mixture have been well mode), the tube rang covered 
with a crystalline coat without trace of liquid. If the upper 
part of the tube bo heated with tepid water (+ 20°), the 
compression produces a liquid layer If the tube be slowly 
cooled, and 60 or 70 atm. maintained, so os to get only a smalt 
layer of Liquid, the combination forms slowly in crystalline state. 
Sudden compression, without external heating, will also produce 
the liquid. On the other hand, if before there is any deposit ol 
crystals the pressure be relaxed (from 25 atm e.g ) one perceives 
not a mist, but small, light, solid flocks, which slowly go down 
the sides of the tube and disappear. The combination can also 
be produced under cold without pressure, crystals are formed 
about - 30 4 If the compound exist in the gaseous stale, it is 
almost wholly dissociated at ordinary temperature and pressure 

An amplifying barometer has been invented by M. Debrun 
{^our. de Phys. t Novembci) Suppose a Fortin barometer, in 
the tube of which the mercury is kept at a constant height 
The cistern has two other vertical tubes open to the atmosphere, 
one rising out of the mercury, the other from water over the 
mercury The variations of the water in Lhe latter are read w ith 
the aid of a scale, and they are thirteen and a half times greater 
than those of the mercury in Lhe other open tube. 

Recent experiments in capillarity by Herr Volkmann [Ann 
der Phys. , No. Io) have led turn to the following results —I 
The influence (affirmed by Wilhelmj) of curvature of the walL 
on constants of capillarity cannot be maintained, and is explicable 
by the supposition of a faulty determination of specific gravity 
(The arrangement of the index is also objectionable ) 2, Ob¬ 

servation of the height of rise between parallel plates warrants 
the assumption of a constant wall-layer, on which Lhe liquid 
rises. 3. The thickness of the wall-layer in the case of neat’s- 
fooL oil and alcohol is found constant for plates and tubes at 
0*004 mm ' 4> I Q 80 aj * the results with neat's-foot oil and 
alcohol may be extended to other wetting liquids, no influence of 
curvature of the wall 011 constants of capillarity is demonstrable. 

Trof. Si low of Moscow has studied the magnetism of iren 
chloride solution by the method of induced currents {Ann da 
Phys . No. io), and finds that the coefficient of magnetisation is 
not a constant, but a function of the force of separation. As the 
hitter gradually increases, the former at first increases too, and 
pretty quickly, but leaches a maximum and then decreases, first 
quickly, then slowly. The liquid is therefore relegated to the 
same class of magnetic bodies as iron, steel, or nickel, and the 
author considers that probably all magnetic 'bodies show* this 
rising and sinking of the coefficient. 

In a paper which appears in the Ann. der Phys (No 10), 
Herr Hankel gives the cluef results of his study of the photo- 
and thermo-electric properties of fluor-spar. He states, inter 
alia , that the midJles of the cube-faces become, in light, nega 
live, Lhe tension decreasing towards the edges, and especially the 
ingles, which often show the opposite polarity. It is the 
chemical rays that act. The carbon electric light does better 
than sunlight. Sparks between two Leyden jara give the effects, 
but the light of Geissler tubes does not. Gieen Weardalc crystals 
were the most excitable (of the specimens tried) The intensity 
of the effect generally grown with the depth of the colouring 
The tensions produced by light do not change to those of opposite 
sign when the crystal is put and kept in the dark. Crystals long 
exposed to light are weakened in excitability. A moderate 
heating (to 130° to 150" C.) exalts the photoelectnc effect, As 
to thermoelectricity, nseof temperature produces tensions of the 
same sign as illumination does. In cooling, the opposiLc elec¬ 
tricities appear. In many crystals weakly excitable by light, 
the thermoelectric tensions are greater .than the photoelectnc 
(especially in the case of brown-red or brown-violet crystals) 
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GEOGRAPHICAL NOTES 

Some time back it was publicly stated that Commander 
Chejne and his friends intended to apply to Lhe Geographical 
Society for countenance and support to their plans of Arctic 
exploration. A deputation accordingly waited on Lord Aber- 
dare, the president, on October 12, an a, in pursuance of a sug¬ 
gestion he then made, a statement of Commander Cheynes 
plans was lately drawn up by a committee for submission to the 
Council of the Society This has been considered, and in reply 
the President and Council regTet that the scheme, as explained 
by the statement, does not commend itself to them as one con¬ 
taining the elements of success and of usefulness, and that, even 
if it were feasible, the means proposed to be adopted for encoun¬ 
tering the great dangers ana difficulties necessarily attendant 
upon such an enterprise, do not appear to them sufficient. We 
believe the Geographical Society is to lake up the subject of 
Arctic exploration this session An Arctic Committee will be 
appointed to bring together all that has been done since the last 
English expedition, to enable the Society to decide what steps 
they should take. 

The post of honour in this month's issue of the Geographical 
Society's Proceedings is naturally aligned to Mr T Thomson's 
report of the journey of the East African Expedition, of which 
we have already given a rhunti. It is illustrated by a map 
showing his route, constructed from the explorer's original map 
and other sources. There is also a useful little map of a route 
From Kagei to Tabora, by the Rev C. T Wilson of the Church 
Missionary Society’s Nyanza Mission Cupt. A H. Markham’s 
11 Visit to the Galapagos Islands in 1880” follows, with some 
observation* by Mr. Osbert Salvin on iecent additions to our 
knowledge of the fauna of Lhe group From the geographical 
notes we Jearn that medals and other rewards arc to be presented 
to Mr Thomson's native followers, and that Dr. Kirk 1* to 
receive the formal thanks of the Society for the important 
services he rendered to the East Africa; Expedition. Some 
interesting extracts from Capt Carter’s diary on his fatal march 
from Karema are next given, with a summary of recent news 
respecting African exploration The remaining notes deal with 
M. MushketoPs ascent of the Zarafshan glacier, Russian explora¬ 
tions in Eastern and Western Liberia, surveys in Turkey, and an 
attempt to explore the ailluents of the Rio Furfls. 

Mr. J Banting Rogers has devised and published a game 
which is likely to be of service not only as a really interesting 
amusement, but also as'a means of acquiring a considerable know¬ 
ledge of navigation and meteorology It is entitled the game of 
a 11 Voyage Round the World,” and is played on a large board 
representing the ocean, suitably divided foi counting by knots, 
and with hazards in the shape of cyclones, collisions, &c , 
which add excitement to the game The game is played by 
means of a number of small models of ships of various kinds, 
and cards in which the number of knots is marked within 
which the players may move. Logs are kept, watches appointed, 
and a captain of the watch to record distances, &c. Altogether 
it will be seen that in Mr Rogers's ingeniously devised game 
there are great possibilities both of amusement and instruction 

Two Danish Expeditions which have been carrying on scien¬ 
tific exploration in Greenland have returned to Copenhagen. 
One of them, under Lieut. Hammer, has been continuing the 
investigations into the movement of the mainland ice into the 
fjords and the formation or icebergs. In the course of the 
summer several previously unknown fjords were visited, and the 
western part of the island of Diako surveyed and mapped. The 
other expedition, under Lieut Holm, was to explore several of 
the large rains of former settlements in the district of Juhanhaab 
and to obtain information on [he population and eonditionof the 
east coast. Several extensive ruins were found, which must have 
been left quite 100 years ago, and of which the present natives 
know nothing. Among these ruins many objects oF ethnological 
interest were found. The u eather during the whole summer was 
rainy and cloudy ; indeed people who have been many years in 
Greenland never knew of so rainy a summer. 

We believe there is some prospect of Mr. Joseph Thomson 
being engaged to lead an expedition from Sierra Leone towards 
Timbuctoo, mainly to establish trading relations between the 
English Colonies and the interior. It would be a pity should 
Mr. Thomson be compelled to become a mere trading caravan 
leader. 


Major Serta Pinto's account of hn remarkable journey, 
which is still unpublished, is to be called "How I crossed 
Africa,” instead of "The Kings Rifle.” 

The following telegram has been received m St. Petersburg 
from CoL Prejevalsky ■—"Have finished my travel. Rich col¬ 
lection!) • 2000 birds, many mammals, 1300 species of plants. 
Will be in St. Petersburg at Lhe beginning of January " 

At the last meeting (November 17) of the Russian Geographi¬ 
cal Society, Dr. Piasetzky read an interesting paper on China. 
He has very closely studied the character of the Chinese, their 
life, their moral principle 1 ;, and the education of children. Dr. 
Piasetzky, who ha* travelled during several years In China, is 
the author of a very interesting Russian work in two volumes on 
that country . the u ark is illustrated with very good drawings, 
which represent "types” of Chinese towns, streets, dwelling*, 
market-places, &c. At' the i ame meeting lhe Society resolved 
to take port in the next Geographical CongreSs and Exhibition 
at Venice 

Before proceeding to Pans, as we mentioned last week, MM, 
Vernnnck, Zweifel, and Moustier were present at an enthusiastic 
meeting of the Marseilles Geographical Society, when the Pre¬ 
sident, M. Rabaud, after a eulogistic address, presented them 
wilh medals for the part they respectively took in the expedition 
to Lhe sources of the Niger 

Lieut, E. W Tetley, of the Manne Survey of India, has 
lately drawn up some interesting notes on Mirmagao (Goa), 
Portuguese India. 

The new Bulletin of the Antwerp Geographical Society 
contains an account of Mr Andrew Goldie b last journey n> 
New Guinea, and some observations on artesian wells in the 
Sandwich Islands. 

Mr. Todd, the Government Astronomer at Adelaide, ib to 
proceed next May to Port Darwin, in the Northern Territory, 
to determine by telegraph the difference of longitude between 
that place and Greenwich. 

A recent telegram from the Austrian traveller Oscar Lens 
states that he had reached Medina, Senegal, on November 2. 
Oscar Len/ penetrated to Timbuctoo from the north, and went? 

I hence by Bassikonon, Sokolo, Goumbon, Nioro, and Konnia- 
kany to Medina 

IlERR Stfer, director of the Gymnasium 111 Zerbsl, found, a 
short time ago, a detailed account of Vasco da Gama’s second 
voyage to India It is drawn up by a Dutchman (who accom- 
nied Vasco da Gama), and m his own tongue, Herr Stier 
s now published a German translation of it. 


MB MUNDELLA ON EDUCATION IN 
SCIENCE 

1 ^N Friday last the Textile and Dyeing Departments of the 
^ Yorkshire College, Leeds, were formally opened, and at 
Lhe dinner which followed the Right Hon, A J, Mundella, 
M.P., Vice-President of the Council, proposed the toast of the 
occasion,—"Success to Yorkshire College.” His remarks in 
connection therewith are so wgruficant, coming from our dt facto 
Minister of Education, that we give them in full 

There had not, he commenced by saying, been a more gratified 
spectator of Lhe proceedings of that day than he was. There 
hacl been no one amongst them who had enjoyed more, if so 
much, the sense of satis?action—he had almost said of triumph 
—that he hod enjoyed that day Sixteen year* ago when he 
was, like many of those present, a captain in the ranks of 
industry, he took some interest in the question of the application 
of science to the industries of this country. His attention had 
been called to it by Lhe advantages he possessed of seeing what 
was being done in other countries. He saw the infancy of 
technical education abroad, and now he stood by its cradle at 
home. The School of Arts et Md Uers in Pans was not by any 
means a new school, and it had done great things for French, 
industry. There was no one who was acquainted wiLh that 
school who would not endorse his remarks when he said that it 
had done marvellous things for French manufactures, and he 
had learned trace he came to Leeds that we had some of its most 
distinguished scholars in this town He witnessed the beginning 
of technical instruction in Germany with the erection of Lhe 
Polytechnic School of Zurich, and when he went to the 
members of the Chamber of Commerce of which he warn 
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president, and told them what he had seen, the answer was that 
they had great doubts about the success of the experiment It 
was thought then that the practical place to give technical 
instruction and teach the application of science to industry was 
in the workshops. They had now satisfied themselves, however, 
that whilst Lhcy could not dispense with the practical experience 
of the workshops, there was something that gave value to that 
experience. Let them take the art of dyeing for example 
What was the old system of training m regard to it ? The dyer 
did not then ascertain the properties of the articles with which 
lie had to deal with that skill and accuracy with which the 
young men of Leeds were ascertaining Lhem to day It used to 
be a bucketful of this, a shovelful of that, and a handful of the 
other. But the days of the old rule of thumb were numbered , 
aud on standing at the cradle of the Yorkshire College he stood 
by the grave of the rule of thumb lie had been greatly en¬ 
couraged this week by his visit to Yorkshire, lie came to it 
somewhat in a date of despondency not however with icferencc 
to elementary instruction, for the people of Yorkshire were 
doing wonders in that way, and in a few years hence this 
county would compare favourably in that respect wilh any pari 
of the globe 13 ut he had been examining recently, not for the first 
but the tenth time, what was being done on the Continent in the 
way of technical education 1 hey had opened a good school 111 
Leeds, but they must not Hatter themscK cs They must not believe 
that the 25,000/ which his ft tend Mr Dunson had indicated 
was the sum wanted to complete the woik. lie had stood in an 
industrial town of 70,000 inhabitants, in which a single building 
that had been erected w r ithin the past three years solely for 
teaching science, as applied to industiy, had cost 100,000/. He 
had stood in Lhrce or four such towns lie had examined tech¬ 
nical institutions in France, in Switzerland, and in the south 
and noith and cenLre of Germany, and all he could say was, 
that not having examined these institutions critically fm fne 
years, he stood ama/eil and almost aghast at what he beheld He 
came home feeling that in ike countries he had mentioned they 
had found the weak place in our armour, and had wounded us 
in our tender part, but what he had seen in Yorkshire within 
the last week had given him renew cd confidence and courage 
He found, in addition to tins splendid institution which Had 
been opened to-day, that in the hlllc town of Keighley—a very 
splendid little place—they Mere going to spend 5000/ in a 
ucaving-school, that the Cloth workers’ Company of London 
were going to assist Dradfoid also, and he was told that 111 
Huddersfield they had got 15,000/ or 16,000/ „ that they had 
no lunger to teach elementary instruction in their night-classes, 
but wanted to give scientific and technical instruction to then 
workmen, and wanted a school for Huddersfield Yesterday he 
stood by the grave of an eminent \ orkshircman w ho had done 
noble service to the leaching of science in Yorkshire—his friend 
Mr Mark FirLh Would they not see that Yorkshne had 
many as woithy sans as Mr. Firth ? Surely he was not the last 
man that would endow a college for science teaching There 
were men, he hoped, within tlic sound of Ills voice who would 
perpetuate their memory, and show some gratitude to the in¬ 
dustry that had made them wealthy by endowing another wing 
of the College like the one they had seen to-day They must 
not believe that this was mere amateur work. This was not 
science teaching merely for the sake of scientific research, for 
arriving at scientific truth, or for giving intellectual culture. 1 hobC 
nations on the Continent who had produced such magnificent 
buildings, machinery, and apparatus to conduct this work were not 
doing so from sentimental reasons They were not doing it with 
the object simply of endowing scientific research, or to make 
great progress in any particular branch of science Their object 
was a very prosaic and a very practical one, and ^ cry full of 
self-interest. What they meant was to gel industrial strength, 
which they believed was the real source of the wealth of their 
station. The Yorkshire College was founded to supply instiue 
tion in those sciences which were applicable to the industrial 
arts. He might say as llic result of his recent observations that 
France and Germany were conducting as active a competition 
with each other in this matter of arming for the industrial fight 
u any of the nations of the Continent of Europe weie in their 
military armaments with a view to any catastrophe in fnture. 
But this was not a case in which Englishmen could look on with 
benevolent neutribty, because after all in this international fight 
they could not stand aloof, they conld not remain neutral, for 
the blow, whenever it fell, would fall upon them. Rely upon it 
the success of the Science College of, Yorkshire meant the success 


of Yorkshire itself They possessed great natural resources for 
which their Continental neighbours envied them They had in 
their immediate neighbourhood, m the mine, the coal and iron , 
they had In their people great vigour, great energy, and great 
inventive capacity ; and they had also their old prestige. They 
had amongst them men of great wealth 'Ihere was his friend 
Mr. Dcniion ready to piovide them capital very freely—at a very 
moderate rate England, afLcr all, was Lhe great emporium a. 
a depot market for nearly all the raw material of the world To 
London came that Australian wool so many thousand bales ol 
which were exported to their neighbour* on the other side ol 
the water, and then came back to them in a finished state for tin 
consumption of their own population He was speaking from 
actual knowledge when lie said that there was an enormous increase 
in Lhe manufacture of dressed goods that could be well made 
in Yorkshire, that could be produced and sold in Yorkshire, and 
that were yet made abroad, but ought Lo be made at home He be¬ 
lieved the step they were taking that day in opening the College 
w as the very w ay to create that employment at home which at pre¬ 
sent w as Loo much done abroad It had been said that the country 
gentlemen ought to assist in this movement. Lord hiedcnck 
Cavendish haa come from a grcaL and honourable house, an-l 
they all rejoiced in the wealth, ability, business capacity, saga 
city, and liberality of that house. But what was it that had 
made these great houses and England wealthy? Was 1L not the 
value which had been added to the land by the success of the 
great manufactures ? The success of the great houses of Eng 
land was bound up in the success of the Yorkshire College and 
of other colleges like it Thus to the success of their manufac¬ 
tures they must look for the continued greatness of England in 
its dealings with nations in Lhe futuic Why, they had but the 
same area of land now as they had when their population was 
only 10,000,000. They had 25,000,000 of people 111 England 
and Wales now, and they Merc multiplying at a rate winch 
would soon double this number What was it that was to feed 
all these people but the success of their manufactures ? If they 
were to hold their own they must not lo^e a point, they must 
not neglect a single opportunity , they must not rcsL content on 
their old prestige , but they must, as Englishmen, look the difr. 
cully 111 the face, and, wheie weakness existed, strengthen 
themselves, and this weakness was to lie found entirely in the 
question of education, which they had too long neglected, In 
asking them to drink success to the Yorkshire College, he was 
asking them practically lo drink to tliemschcs. If they wished 
perfect freedom to carry on this work, he waa quite of the opinion 
of Lord Frederick Cavendish that they must adopt the newest 
methods—to be untrammelled 111 their efforts, to carry on the 
Cullege by themselves, and in that way in which Englishmen had 
been accustomed to do their woik 


THE ROYAL SOCIETY—ADDRESS OF THE 
PRESIDENT 1 

II, 

'T'HE aspect of spectrum analysis has become much complicated 
* by two sets of facts. First, the increased dispersion, the im¬ 
proved definition, the enlarged electrical power at our command, 
and, above all, the substitution of photography for eye observn. 
tions, have revealed to us an almost overwhelming array or line’, 
belonging to each substance And, secondly, the same means 
have shown that many substances present different specLra when 
in difleient molecular states. Ihese complications have led 
spectroscopists to seek some relief in theories of simplification 
Lecoq de Boisbaudran, Money, Soret, and others have suggested 
that many of Lhe lines, or groups of Lines, may be regarded as 
Llie harmonics of a fundamental vibration , and they have shown 
that in certain cases this view will account for the pheno¬ 
mena observed Professors T.iveiog and Dewar have contributed 
largely to the subject by their observations on the reversed lines 
Looking in another direction, Mr, Lockyer considers that m 
increased temperature we have the means not only of resolving 
compound bodies into their elements but even of dissociating 
bodies hitherto regarded as elementary into still more simple 
substances There still remain serious difficulties connected wiLli 
Mr. Lockyer’s views , but it is to be hoped that his indefatigable 
energy will in some way or other ultimately o\ercome them 
Tne outlying parts or the spectrum, beyond the visible range, 
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must always be a subject of interest; and while MM. Cornu 
and Masoart, and others* have extended our knowledge of the 
ultra violet end, Major Abney has opened out to us a new region 
beyond the red. Lord Rayleigh and others before him have 
however proved that there must be a limit at the least refrangible 
end of toe spectrum. Prof. Stokes, long since, noticed the 
difference in length between the spectrum or the sun and that of 
Lho electric arc , and M Cornu has recently shown by observa¬ 
tions at elevated stations that the great rapidity of atmospheric 
absortion must preclude the hope of any great extension of the 
solar spectrum toward the more refrangible end. 

The striking advances made in electricity during the last few 
years, and marked by, amongst other things, the inventions of 
the telephone and the microphone, have been followed by a 
step not le*s daring in its conception, nor less successful in its 
execution, I allude, of course, to the photophone, the result 
of the researches of Mr. Graham Bell and Mr. Sumner T&mter. 
The principle of this instrument is already known. A powerful 
beam of hgnt is first thrown upon a flexible mirror, the curvature 
of which is modified through vibrations set up in it by the 
human voice. The reflected beam is then received by a selenium 
11 cell" forming port of an electric circuit. The intensity of the 
light so received, and with it the resistance in the circuit due to 
the selenium, vanes with the varying curvature of the flexible 
mirror. A large parabolic mirror is used at the distant station 
to concentrate the light on the selenium “cell”; and a 
telephone in the circuit reproduces the venations m the form 
of sound 

Mr. Bell has however also shown that rays from the sun, or 
an electric lamp, when rendered Intermittent by any convenient 
means, will set up in a plate of almost any substance vibrations 
corresponding to the intermittence. The substances as yet tried 
are 1 metals of various kinds, wood, india-rubber, ebonite, &c,, 
and among them zinc appears to be one of the best suited for 
the purpose. This result, which is independent of any electric 
action, is perhaps due to heat rather than to light. 

In these, as in many other issues of scientific research, we 
can hardly fad to be impressed by the almost inexhaustible re¬ 
sources which lie ready 10 hand, if we only knew how to use 
them, for the interrelation of nature or for the practical 
purposes of mankind. 

During the past year Prof. Hughes employed his induction 
balance for the detection of very minute impurities in small 
masses of gold. Mr. Preece also has shown now slight incre¬ 
ments of temperature In fine wires transmitting telephonic 
currents of electricity will suffice to reproduce sonorous vibra¬ 
tions, and even articulate speech, at a distant station by their 
influence on thin platinum wires only six inches in length. 

Mr. Mroh has shown that, at the point of contact of two 
metals carrying strong electric current'!, adhesion lakes place, 
varying with the nature of the surfaces m contact, and that 
many of the effects at points of contact, previously attributed 
to induction, may be due to tbe peculiar action now for the first 
time brought under notice. 

It is worthy of record that two Atlantic cables have been 
successfully laid during the present year ; but that tbe opera¬ 
tion has become so much a matter of course, that its occur¬ 
rence has attracted little public attention. Two cables^ each 
of more than 500 miles in length, have been Laid across the 
Mediterranean, and the Cape Colony has been placed in 
telegraphic communication witn this country by a cable of not 
less than 4400 miles. 

Constant attention is paid in the General Post Office to the 
introduction of improved methods for the furtherance of the 
telegraphic communication throjghout the country. 

Steady process has been made m bringing the electric light 
into practical use. The illumination of the Albert Dock of the 
London and St. Katherine's Dock Company, the Liverpool 
Street Station of tbe Great Eastern Railway, the St. Enoch’s 
Station of the Glasgow and South Western Railway, and last, 
but not least, that of the reading-room o£ the British Museum, 
have become accomplished fads; while the City authorities have 
decided to extoid the use of this light over various thorough¬ 
fares under their control. The subdivision of the light for 
domestic purposes is a problem which appears to have found a 
solution In (he Incandescent carbon lamp of Mr. Swan, Besides 
this, Mr. J, H, Gordon has devised, for tbe same purpose, a 
very ingenious application of rapid sparks from alternating 
machines such as that of De MeriM to produce incandes¬ 
cence in refractory metals* Lamps constructed on this principle 


completely fulfil the conditions of Bubdivhion, but some diffi¬ 
culties of detail still retard their adoption for general use. 
There is, however, every reason to hope that the experience 
already gained, and the intelligence at present brought to bear 
upon it, will before long supply us with more lhan one form of 
domestic light. 

The chief question of interest which has occupied the atten¬ 
tion of the Iron and Steel Institute has been the adaptation or 
the “basic” process to tbe production of steel from pig metal 
containing a considerable percentage of phosphorus. Hitherto 
only pure brematite and spathic ironstones have been used for 
the production of steel; but it hoi now been shown that, by Ihe 
employment of basic linings and basic slags, the metal is almost 
completely cleared of its phosphorus, and that steel of good 
quality may be produced from Inferior ore. 

The Conference on Lightning-Conductors, composed of dele¬ 
gates from the Royal Institute of British Architects, the Society 
of Telegraph Engineer*, the Physical Society, and the Meteoro¬ 
logical Council, is steadily pursuing its labours. A large mass 
of facia has been accumulated , several leading questions have 
been decided ; and it is hoped that, in the course of the coming 
year, the Report of the Conference will be issued 

One of the moBt interesting, and at the same time useful, 
applications of the dynamo-machines, is that of transmitting 
mechanical power to spots, or under circumstances, where the 
ordinary appliances cannot be conveniently used. Their prin¬ 
ciple will doubtless by degrees extend itself over a wide range of 
industry, especially in localities where water-power is abundant. 
A very remarkable instance of such adaptations will be found 
in Dr, Werner Siemens's propulsion of railway carriages in 
Berlin. 

Our Fellow, Dr. C. W. Siemens in Londoi, and M. De 
Mdritensin Paris, have demonstrated theme of the high tempera¬ 
ture of the electric arc in fusing refractory metals. The method 
of operation, while peculiarly convenient for laboratory pur¬ 
pose*, and for demonstration, promises to be capable of extension, 
even to the large demands of commerce and manufacture. 

I should not, moreover, omit mention of the very beautiful 
experiments by Dr. C. W. Siemens on the effect of tne electric 
lignt on the growth of plants, on the opening of flowers, and 
on the ripening of fiuit On this subject wo hope to hear moic 
hereafter. He has already commenced a fresh *eiie* df experi¬ 
ments, and contemplates continuing Lhem during the coming 
winter. 

I am not sure how far the fact is known to the Fellows of Lhc 
Royal Society lhat the Society of Telegraph Engineers ha*, 
thrown open to the scientific world a remnrkible collection of 
books on electrical science, collected by our late Fellow, Sir 
Francis Ronalds, and bequeathed by him to that Society The 
catalogue, compiled by the collector, is a monument of concen¬ 
trated and well directed labour. 

As regards the Transit of Venus in 18741 the printing of the 
observations is complete for the two groups of stations in the 
Sandwich Islands and Egypt, and that for oLhers is in 
progress. 

Preparations are already being made with a view to the 
observation of the Transit of Venus m 1B82. Ab a pre¬ 
liminary step for this operation, as well as for general purposes, 
it had been decided that the longitude of the Cape Observatory 
should be definitively determined by telegraphic connection witn 
Aden, which place is already telegraphically referred to Green¬ 
wich ; and, notwilhstanding a temporary interruption on the land 
line, Capetown-Durban, it may be hoped that Ihe connection 
will be effected at no distant penod. Mr. Gill la prepared 
to undertake the main hhare of the work. With the same 
objects in view, on the urgent representation of the Astro no me r- 
Royal, it has also been determined to connect one of the Austra¬ 
lian Observatories with Greenwich, through Madras, tbe longi¬ 
tude of which is well known ; and this operation will be very much 
facilitated by the share which Mr. Todd, Government Astro¬ 
nomer and Superintendent of Tolegrapha at Adelaide, would be 
prepared to take in it under the auspices of his Government. 
The eastern boundary of the Colony having been defined by 
Imperial Act as the 141st meridian, a wish has been expressed 
officially for the accurate connection of Adelaide with Greenwich, 

1 independently of the Transit of Venal 

| The Astronomer*Royal has explained in detail the preparations 

which he considers necessary, so far at least as this country ■ 
concerned, for ihe effective observation of the transit, and he has 
introduced several alterations in the plan which he had formerly 
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suggested. The expenence of the transit of 1874 points to Lhe 
desirability of sacrificing something in Lhe magnitude of the 
parallax-factor for the sake of securing a higher elevation of 
the sun; thus, for retarded ingress, Sir George Airy had at 
first proposed to refer principally to the coasts of the Canadian 
Dominion nnd the United States of North America, whwe the 
sun's elevation is from 15* to 18*, he now proposes to substitute 
for this the whole chain of West India Islands, from the eastern 
extremity of Cuba to Barbadoes, or stations on the neighbouring 
continent of Central America Bermuda is al-n included as a 
favourable point for observation. Most, if not all, of the 
longitudes required have been determined with great precision 
by the Hydrographic Department of the United States 1 'ot 
ingress accelerated, Sir George Airy relies entirely upon stations 
in the Cape Colony For the accelerated egieas, all the stations 
suggested foi Ingress retarded vull be available For egress 
retarded, although the fixed Observatories At Melbourne aud 
Sydney will contribute to the observation of the phenomenon, 
they will have the sun at a somewhat low ele\ation (10—14 0 ), 
it is thereby proposed to rely mainly upon New Zealand, with 
which we are in telegraphic communication via Sydney. Con¬ 
siderable conejponacnce has taken place on the subject of 
Australian longitude, and 1L is expected that the necessary steps 
to effect the connection of one of the Observ atones, probably 
Adelaide, with Madras will be taken early in the ensuing 
year 

hu (r. B. Airy lms completed the laborious calculations in 
his Numerical Lunar Theory, from which the coirections to the 
coefficients oF Delaunay\ Lunar Theory are to be deduced , 
and in connection with tin-, work he 1ms marie mi investigation 
of the value of the Moon’s Secular Acceleiatiou, for which he 
finally obtained the value 5"‘477 f thus confirming the results 
obtained by Prof Adams, nnd subsequently bv Mi Delaunay 
On this important question, Prof Adams has aLo published an 
investigation {Monthly Notices , vol, xl Nos G, 7, 8 and 9) 

A new determination of the Physical Llbralion of the Moon 
from a large number of lunar photographs taken with the 
De La Rue reflector at the Ox fort! University Observatory has 
been recently made by Prof. Pritchard, the result being to 
indicate the existence of a small rotational inequality. 

Messrs. J. Campbell and Neison have made use of the 
Greenwich Observations, 1862 to 1876, to determine the Lunar 
Farallactic Inequality, from which they deduce for the value of 
the Solar Parallax, 8"'7 78, or 8"*848, according ai the existence 
of a forty-five year inequality, apparently indicaled by the ob¬ 
servations, la admitted or not {Monthly Notice r, vol xl. Nos. 7 
and 8). The Sun’s Parallax has also been determined by Mr. 
Downing, from N.I 1 D observations of Mars at Leyden and 
Melbourne, in 1877. Tbe vaJue thus found L 8” 9G (Astiono- 
mische Nachnc/iten f No 2288) 

in continuation of his researches on tidal retardation from the 
action of a satellite on a viscous planet, Mr. G H Darwin has 
investigated the secular changes in the orbit of a satellite, deducing 
the early history of the earth and moon from the time when they 
were initially in contact, each revolving in the same period of 
from two to four hours This leads to the suggestion that the 
moon was produced by the rupture of the primeval planet. In 
another memoir, Mr. G II, Darwin gives analytical expressions 
for the history of a planet and a single satellite (P/ul Trans., 
1879, Proe. Roy. Soc , Nos. 200 and 202 ) 

An important work in connexion with the United States 
Northern Boundary Commission has been published by Mr 
Lewis Boss, on the Declination of Fixed Stars. The systematic 
corrections to some seventy catalogues have been discussed, and, 
from the mean of the whole, standard declinations of 500 stars 
have been deduced 

Dr. Gould’s 11 Uranometria Argentina” and M. Houzeau’s 
91 Uranom6tne Gtfmh-ale," are of especial value as giving im¬ 
portant information on the brightness and distribution of the 
stars in the southern hemisphere, 

Interesting results as to Lhe diameters of satellites have been 
obtained by Trof. Pickering from photometric observations, 
on the assumption that their albedos do not differ greatly from 
those of their respective primaries. {Annals, Hamid College 
Observatory, vol. xi.) He has further investigated; on some¬ 
what similar principles, the dimensions of the fixed stars, with 
especial reference to binaries and variables of the Algol type 
(Avc. Amor. Acad., vol. xvi) Prof. Pickering nos alio 
commenced a 1 photometric survey of the heavens, In which the 
brightness of every star visible to the naked eye is to be deter¬ 


mined He has further undertaken a search for planelary 
nebulae by a new method, in which, by Lhe u-.e of a direct-vision 
prLm in front of the eyepiece, the nebula ih at once detected by 
its monochromatic spectrum, focussing a point of Unlit indead of 
a coloured line as in the case of a star About a hundred thousand 
stars have been examined, and four new planetary nebulrc 
have been detected. (American Journal of Science, October. 
1880 ) 

From the giouping of the aphelia of certain periodic comets 
Frof. G. Forbes has inferred the existence of two ultia- 
Neptunian planets, and has indicated their approximate posi¬ 
tions {Trans. Roy. Soc, Edinburgh.) Mr. D P Todd has 
deduced from the perturbation of Uranus a position for an 
ultra-Neptuman planet closely agreeing with that found by Prof 
G Foibes. So far, lhe search for the hypothetical planet with 
the 26-inch Washington refractor has been unsuccessful. 
(American Journal of Science September, 1SB0 ) 

Prof Bredichin’s researches on the tails of comets have led 
him to the classification of these appendages according to the 
value of the solar repulsive force which would have generated 
them. Having discussed the forms of the tads of thirty-three 
comets, he finds that they belong to three types, corresponding 
respectively to repul'.we forces II, I 4 and o 3 (the sun’s gravi 
tation being taken as 1) , and adopting Zollner’s hypothesis of a 
repulsive force, due to electricity and inversely proportional to 
the specific gravity, he infers that the tails or the three types 
are composed respectively of hydrogen, carbon, aud iron. In 
the case of the second anti third types other elements of nearly 
the same atomic weight may replace or be mixed with the carbon 
and iron, and in such a comet as Donati’s a number of k sub- 
stances may be mixed 111 the tail, which will consequently spread 
out 111 the plane of the orbit. The first type composed of 
hydrogen will always temain separated noni the otberb. 
(Annales de l’Obscrvatoirc de Moscou, vols 111 vt.) 

The appearance, at the beginning of this year, oF a great 
comet in the southern hemisphere, recalling by the length of its 
tail and the smallness of its head the remarkable comet of 1843, 
has excited great interest, more especially as it was found that 
the orbits of the two comets were sensibly the same. The 
observations of the comet of 1843, however, do not appear to 
be compatible with so short a period os thirty-seven years, and 
Prof. Oppolzcr has shown that the action of a resisting medium 
would not meet the case (Astronomische Nachrichten f Nos 
2314, 2315 ) Under these circumstances Prof D Kirkwood 
has suggested that the two bodies may be fragments of one 
original comet, viz., that of 370 D.C , which is <,aid to have 
separated into two parts like Biela’s comet (Observatojy, No. 
43 ) Five other comets (including Faye’s periodical comet) 
have been discovered this year, hut two or them were last 
through cloudy weather before a second observation could be 
obtained. 

In astronomical physics Mr. Huggins has obtained photo¬ 
graphs of stellar spectra, which establish the existence of a 
remarkable group of nine bands in tht ultra-violet, probably due 
to hydrogen, and further lead him to an arrangement of the 
stars in a continuous senes according to the breadth and mar¬ 
ginal difference of the typical lines, particularly of the K line 
Mr. Lockyer continues hu researches on dissociation, as indi¬ 
cated in solar outbursts, and in connection with this work is 
engaged on a systematic observation of the spectra of sun spot* 
At the request of the Committee on Solar Physics, correspond¬ 
ing observations are being made at Greenwich 

From the senes of Greenwich photographs of the sun, 1874 
—1879, the mean hehographic latitude of spots and mean 
distance from the sun's equator, have been deduced for each 
rotation and for each year (“Greenwich Spectroscopic and 
Photographic Remits, 1 ’ 1879). 

A fine jfi-inch silver-on-glass reflector has been recently con 
structed by Mr. Common, and with this instrument he has 
obtained photographs of Jupiter, showing the red spot, and of 
the satellites (Observatory v No. 34), 

At the outset of an undertaking one figures to oneself in 
imagination what may be done ; towards the close of it one secs 
m actual fact what has beefl done. In commencing this address 
I had hoped to say something of the progress of mathematics; 
before bringing it to a conclusion I find my space filled and my 
time exhausted. How far the good intentions of this year may 
be realised In the next, cannot yet be seen ; but thedimcuUies of 
a task do not always diminish the fascination of making an 
attempt. * 
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THE ROYAL SOCIETY MEDALS 
T the concliuion of hie anniversary address on Tnesday last 
week, the President, Mr SpottiBwoode, delivered the 
medals which have been awarded thu year, and m doing so 
spoke as follows 

The Copley Medal has been awarded to Prof James Joseph 
Sylvester, F K.S. His extensive and profound researches In 
ure mathematics, especially hu contributions to the Theory of 
nvanants and Covariants, to the *1 heory of Numliers, ana to 
Modem Geometry, may be regarded as fully establishing Mr 
Sylvester's claim to the award of the Copley Medal. 

One Royal Medal has been awarded to Prof Joseph Lister, 
F K S Mr Lister’s claims to the honour of a Royal Medal 
are based upon his numerous and valuable contributions to 
physiological and biological science during the last thirty 
year? 

By permission of its author, the l'ellow of the Society best 
qualified, by his own extensive researches on the germ theory, 
to form a judgment, I quote the following account of Prof 
Lister's work and achievements .— 

11 In 1836 and 1S37 it was proved independently by Cagmard 
de la Tour and Schwann, that vinous fermentation vas due to 
the growth and multiplication of a microscopic plant At the 
same time Schwann described experiments which illustrated and 
explained the conditions, now well known, by which flesh may 
be preserved from putrefaction Rut Schwann’s researches w ere 
overshadowed by the views of accepted authorities, and they 
continued so up to the publication of Pasteur’s investigations. 
From this point forward the view gained ground that puLre 
faction is the work of floating microscopic organisms ; and that 
if air be thoroughly cleansed of its suspended particles, neither 
its oxygen, nor any other gaseous constituent, is competent to 
provoke either fermentation or puLrcfaction. 

" Condensed into a single sentence, the ment of Mr Lister 
consists in Lhe generalisation, to living matter, of the results 
obtained by Schwann and Pasteur with dead matter, He 
began with cases of compound fracture and with abscesses In 
simple fracLure the wound is internal, the uninjured skin forming 
a protecting envelope. Here nature works the cure after the 
proper setting of the injured parts In compound fracture, on 
the other hand, the wound extends to Lhe surface, where it comes 
in contact with the air, and here the operator can never be sure 
that the most consummate skill will not be neutralised by 
subsequent putrefaction. 

"In the earliest of his published communications Mr. Lister 
clearly enunciates, and illustrates by cases of a very impressive 
character, the scientific principles upon which the antiseptic 
system rests He refers to the researches of Pasteur, and shows 
tneir bearing upon surgeiy lie points to the representative 
fact, then known but unexplained, that when a lung is wounded 
by a fractured rib, though the blood is copiously mixed with air, 
no inflammatory disturbance supervenes, while an external 
wound penetrating the chest, if it remains open, infallibly causes 
dangerous suppurative pleurisy. In the latter cose the blood and 
serum are decomposed by the microscopic progeny of the germs 
which enter with the air; in the former ca-^e the air is filtered in 
the bionchial lubes, and nil solid particles are arrested Three 
years subsequently this inference of Prof Lister was shown to 
be capable of experimental demonstration 

11 After enunciating lhe theoretic views which guided linn, he 
thus expresses himself 111 his first paptr — 

1,1 Applying these principles to the treatment oT compound 
fracture, bearing in mind Lhat it is from the vitality of the 
atmospheric parlicles Lhat all Lhe mischief arises, it appears that 
nil that is icquisite is to dress the wound with some material 
capable of killing these sep ic germs, provided that any sub¬ 
stance can be found reliable for this purpose, yet not too potent 
as a caustic 1 

11 This is the thesis to the illustration and defence of which 
Trof. Lister has devoted himself for the last thirteen years. 
Ills thoughts apd practice during this time have been in a state 
of growth. His inBighthas been progressive , and Lhe improve¬ 
ment of experimental methods founded on that insight incessant. 
By contributions of a purely scientific character, which stamp 
their author as an accomplished experimenter, he has materially 
augmented our knowledge of the most minute forms of life. 1 be 
titles of his papers indicate the directum of his labours from 
time to time; but they give no nation of the difficulties which 


he has encountered, and successfully overcome. He performs,, 
without dread of evil consequences, the most dangerous opera¬ 
tions He ventures fearlessly upon treatment which, prior to 
the introduction of his system, would have been regarded as no 
less than criminal. In the Glasgow Royal Infirmary, when 
wards adjacent to his had to be abandoned, he operated with 
Buccess in an atmosphere of deadly infectiveness, Vividly 
realising the character and habits of the 1 invisible enemy 1 with 
which he has to cope, his precautions are minute and severe. 
This demand for exactitude of manipulation ha a rendered the 
acceptance of the AntUcptic System slower than it would other¬ 
wise have been , but a clear theoretic conception has this value 
among others it renders pleasant a minuteness of precaution 
which would he intolerable were its reasons unknown. 

"The operative surgeons of our day have raised their art to 
Lhe highest pitch of efficiency. Their skill and daring are alike 
marvellous Mr Lister urges an extension of this skill from the 
operation to the subsequent treatment, cuntending Lhat every 
surgeon ought to be so convinced of Lhe greatness of Lhe benefits 
within his reach as to be induced to devote to the dressing of 
wounds the same kind of thought and pains which he now devotes 
to the planning and execution of an operation* 11 is impressive 
earnestness , his clearness of exposition; his philosophic grasp 
of the principles on which his practice is founded—above all his 
demonstrated success—have borne their natural fruit in securing 
for him the recognition and esteem of the best intellects of 
the age. 

" In a letter addressed to Lhe writer on the 29th of September, 
1880, Frof Helmholtz expresses himself thus ,— 

111 IYof Lister 1st als emer der hervorragendsten Wohlthater 
dcr Menschheit zu hetrachten, und als eines der glanzcndsten 
Ueispiele, wie segensreich schcinbar nnnutiose und abstruse 
wissenschaftliclie Untersiichungen, wie die iiber di Erzeugung 
mikroskopi^cher Orgnmsmen, werden kunnen, wenn me von 
einem Manne von urnfassendem gcistigcn Gcsichtbkreise 
aufgenommen werden ’ ” 

" In a letter dated October nt, 1880, Prof. Du Bois Raymond 
writes —• 

u, The period of bloody warfare through which wc passed 
not long ago, just when l’rof Lister’s methods were matured 
enough to Tie freely used even on the baUlefield, has of course 
contributed to render lus name jHipular throughout Germany , 
nay, to make it a household word m many homes We use the 
word 1 listern’ as a verb to designate the use of Lhe carbol- 
spray while bandaging a wound. I do not hesitate to proclaim 
I isler the greatest benefactor of mankind since Jenner’a wonder¬ 
ful discovery—far supcuor, indeed, to Jacksnn and Simpson ; 
because, whatever may be the dread of pain and the blessing of 
being spared it, in Lister’s invention health and life itself arc 
conternid, as in hardly any other medical discovery except 
vaccinatum. Moreover, the general ideas which have led to 
Prof lister’s conception stamp his work with a peculiarly 
scientific character ’ 

"In a letter dated from Vevcy on the loth of this month, 
IVof. Klebs of Prague, himself a distinguished worker in this 
field, expresses in the strongest terms his admiration of the 
prufound philosophical intuition and practical success of Mr. 
Lifter, os having not only reformed the whole art of surgery, 
but given a new impulse to medical science generally Prof. 
KJeb'-’s interpretation of the opposition encountered for a time 
by Mr. Lister is worthy of mention He ascribe^ it to the high 
stand aid at lamed by Uriti'di surgery before the time of Lisler. 
■The operaturs,’ he says, ‘that work under the best hygienic 
conditions wilt not feel so acutely as others do Lhe necessity of 
disinfecting wounds. Rut the good results of the former British 
surgery are now surpassed by the new method, which is accepted 
at lhe present time by Lhe whule World.’ 

11 Mich testimonies might be multiplied to any extent. The 
foregoing are the answers received from the only three gentle¬ 
men who have been requested to express an opinion os to Lhe 
merits of Mr, Lister.” 

The second Royal Medal lias been awarded to Capt 
Andrew Noble, late R.A , F.R.b. Capt. Noble is joint author 
with Pruf. Abel of the "Researches on Explosives,” Phil 
Ttans , 1S75, which, in combination with other labours in the 
same field, procured for Prof. Abel the honour of the Royal 
Medal in 1S79 To Prof. Abel ii due mainly Lhe chemical port 
of thc^c investigations, to Capt. Noble the mechanical and 
mathematical part. Each is a complement of the other, but it 
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may be safely affirmed that they could not have been presented 
to the world in the form jn which they appear wlthont ihe co¬ 
operation of his remarkable union of technical knowledge and 
mastery of mathematical analysis with the chemical science of 
Trof. Abel. His beautiful invention of the Chronoscope, an 
instrument constructed by him at great cost, by which intervals 
of time as small as the one-millionth part of a second can be 
measured, has been of indispensable value in these researches 
He is the author of papers which have been translated into mo it 
European languages on subjects of gunnery and gunpowder , he 
is perhaps the highest authority we possess on the higher 
branches of artillery science, and the best known on the Con¬ 
tinent His great talent* and attainments are not more con 
spicuous than his singular modesty anti lus indefatigable 
industry. He has been engaged on the=e suhjccti about twenty 
years, having published the first experiments in this country 
with Navcz’ clectroballihtic apparatus, in 1862 

The Kumford Medal has been awarded to Dr William 
Huggins, F R.S. In 1S66 a Royal Medal was awarded !to 
Dr, Huggins for his important researches. Since that time he 
has been continually engaged in prosecuting the subject of 
celestial spectroscopy, both in the departments in which he had 
already dxme so much, and in others of its branches. One 
subject of Dr Huggins’ researches relates to the determination 
of the radial component of the velocity of the heavenly bodies 
relatively to our earth, by means of the alteration of the refran- 
glbility of certain definite kinds of light which they emit, or 
which are slopped by their atmospheres 'Ihe smallness of the 
alteration corresponding to a relative velocity comparable with 
the velocity of the earth in its orbit makes the determination a 
matter of extreme delicacy. Rut as early as 1S6S he had ob¬ 
tained such trustworthy determinations that he was able to 
announce before the Royal Society in that year that Sinus was 
receding from our solar system with a velocity of about 29 94 
miles per second. 

Ii) a paper presented to the Royal Society in 1872 he has 
given the results obtained for a large number of 5U1*, and has 
shown that some arc receding and some approaching, and that 
there seems to be a balance of recession in those parts of the 1 
heavens, from which we have reason, from the observed proper 
motions, which of course can only be transversal, to conclude 
that thcl solar system is leceding, and a balance in favour of 
approach In the opposite direction, while yet it does not appeal 
that the motion or the solar system would alone account for the 
whole of the proper motions of the stars in a radial direction 

The same inquiry was extended to the nebulx, the spectrum 
of which consists of bright lines, and in this case it presented 
greater difficulties As those nebular lines which appear pretty 
certainly to be identifiable with hydrogen are too faint to be 
employed in the investigation, and the others arc not at present 
identified with those of any known element or compound, he 
was obliged to avail himself of a coincidence between the 
brightest nebular line and a line of lead But as the coincidence 
is probably merely fortuitous, the results give only th z differences 
of approach or recess or different nebuke. The observations 
seem to show that, so far as has been observed, the nebula: are 
objects of greater fixity as regards motion in space, than the stars 

The other subject to which Dr. Huggins has more particularly 
devoted himself of late, u the mapping of the photographic 
spectra of stars. This was a research of great delicacy, partly on 
account of the small quantity of light at the disposal of the 
observer, partly^ from the great accuracy with which the com¬ 
parison had to be made with the spectra of known sub¬ 
stances, in order that satisfactoiy conclusions should be deducible 
as to the presence or absence of such or such substances in the 
1 tars. The results obtained led to a remarkable division of the 
stars into two great classes, naturally with transition cases, 
namely, white stars, which showed a group of twelve dark lines 
belonging, apparently, to the same substance, probably hydro¬ 
gen, and the group of stars, of which our own sun may be taken 
as a type. 

Besides the researches already mentioned, other papers have 
been presented by Dr. Huggins to the Royal Society, on the 
spectra of comets, on the spectrum of Uranus; and in parti- 
oiUr one in which he showed that it wu possible to detect the 
tat of th« stars, and has given the results obtained for several. 

The Davy Medal has been awarded to Prof, Charles Friedel, 
Member of the Institute of France. 


From 1856 to the present time the investigations of M Charles 
Fnedcl, ranging over widely-remote field * of chemical inquiry, 
have been continuous, numerous, and important. Mineralogical, 
theoretical, and general chemistry are mdcbLcd Lo him for many 
valuable contributions , but it is in the department of so-called 
organic chemistry that he has more especially laboured , and 
herein he has done much to assist in breaking down the barriers 
at one time regarded as impassably isolating the chcmistiy of 
carbon compounds. 

Among Lhe subjects or M Fncdel’s successful work may be 
mentioned more particularly the chemistry of the j-corbon family 
of organic bodies, to which belong propionic acid, lactic acid, 
glycerine, propylene, and acetone. Ihe establishment of the con 
stitution of laUic acid and of acetone, with the determination of 
the relationships to une another of the various, and in many cases 
isomeric, memljers of this large family, constituted for a long 
time one of the most fiercely-contested, as it was, and is, one of 
the most fundamental problems of organic chemistry In the 
labours effecting the satisfactory .solution of this problem 
M Friedel bore a large share. 

Passing to another branch of investigation, M. Fnedcl, partly 
by himself, but Largely m conjunction in some parts of the work 
with Mi J M Crafts, and in other parts with M A. Ladenburg. 
made nut, or confirmed in a very striking manner, the analogy 
subsisting between the modes of combination of carbon and of 
silicon, the most characteristic elements of the organic and 
inorganic kingdoms respectively. 

To mention but one more subject of M F-iedel’s research, lie 
has, in conjunction with Mr T M. Crafts, made out and 
defined a simple method of wide application for effecting the 
synthesis of organic compounds. This method consists in bring 
ing together a hydrocarbon and an organic chloride in presence 
of chloride of aluminum, whereby the residues of the two com¬ 
pounds enter into combination to form a more complex, frequently 
a highly complex, body Independently of its utility, this process 
of synlhcbis is of remarkable interest fiom the part taken in it by 
the chloride of aluminum, which, though essential lo the reaction, 
is found unaltered at the end, and'seems to act by suffering 
continuously, little by little, a correlative transformation and 
regeneration 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Okiord —The statutes made by the new Commissioners for 
the different colleges are appearing in their final shape. The 
statutes of six colleges are already printed and in the hands of 
Members of Convocation. They resemble each other closely in 
several resnecls Ordinary Fellow* arc to be elected by examina¬ 
tion, all the branches of learning recognucd m the final schools 
of the University being taken from time to tune as the subject 
of examination. These Fellowships arc tenable for seven years 
Tutorial Fellow s are elected without examination, but the colleges 
may require two years’ college work from an ordinary Fellow, 
having given notice of such requirement before Lhe examination 
The colleges may elect persons distinguished in literary or scien¬ 
tific work to Fellowships tenable for a term of years, during 
which the Fellows shall devote themselves to a definite research 
specified in the resolution appointing them 

Several meetings of the Pinfessors and College Tutors engaged 
m leaching different branches of Physics in the University have 
heen held during the lost fortnight at the instance of Prof. 
Clifton. The object way to prepare a scheme of lecture* for 
next term, such that the lecturers would cover most of the 
ground without clashing with eAch other or with the lecturers in 
other branches of Science It may be mentioned that this is the 
first time such an arrangement has been arrived at in the 
Natural Science School at Oxford The following plan of 
lectures has been agreed upon for next Lent Term — 

Optics (treated Mathematically), Prof Price, Tuesday, Thurs¬ 
day, and Saturday, at 12; Magnetism (treated experimentally). 
Prof Clifton, Wednesday and Saturday, at 12 , Practical Physics, 
Prof. Clifton, Mr. Stocker, Mr. Jones, daily, 11 a,m. to 4 p m 
Thermodynamics and Electrodynamics (treated mathematically), 
Mr. Baynes, Monday, Wednesday, and Friday, at 10, Electro¬ 
statics (treated mathematically), Mr. Hayes, Saturday at II; 
Elementary Mechanics (treated experimentally), Mr. Stocker, 
Monday and Wednesday, at 10; Problems m Elementary Me¬ 
chanics and Physics, Mr. Jones, Fnday, at 10; Elementary 
Physics (treated experimentally), Mr. Dixon, Monday, Wednes- 
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cltyj tnd Friday, at II. The last three courses of lectures ore 
intended to meet the requirements of [candidates for the Preli¬ 
minary Honour Examination, 

SOCIETIES AND ACADEMIES ~ 

London 

Geological Society, November 17.—Robert Etheridge, 
F.R.S., president, in the chair —Prof. Joseph Henry Thompson, 
Auckland, New Zealand, was elected a Fellow of the Society — 
The President called attention to the portrait of Dr. William 
Smith, presented to the Society by his grand-nephew, Mr, W. 
Smith of Cheltenham, which was then suspended behind the 
chair, and expressed his great satisfaction at this most interesting 
picture being in possession of the Society. Mr. W. W Smyth 
expressed the satisfaction which all must feel in possessing a 
genuine relic of this eminent strabgraphical geologist Now tms 
one, which had been so liberally presented to the Society, was a 
most indubitable portrait of the [most conspicuous founder of 
English geology. That portrait was painted by M. Fouran in 
1837, and was certainly an admirable likeness. The Society was 
deeply indebted to the donor, Mr. W Smith, the cousin of 
the valued Prof. Phillip*. The portrait now hanging on the 
wall was engraved in Prof. Phillips’ “Life” of his uncle. He 
proposed a hearty vote of thanks to the donor Mr. Evans rose 
with great pleasure to second the yotc of thanks proposed by Mr. 
Wanngton Smyth. The portrait was indeed replcLe with interest, 
not only to English geologists, but to all geologists m the world. 
An additional interest attaching to the portrait was that we had 
the whole history of it from Dr, Smith’s own hand, an extract 
from which Mr Evans read The portrait was an admirable 
one. He hnped that in the future Mr. Smith’s example would 
be followed, and that we should see many other portraits of 
eminent geologists on the Society’s walls. The Society was also 
deeply indebted Lo the president for Lhe interest which he had 
taken in the matter. The vote of thanks was carried by acclama¬ 
tion.—The following communications were read ‘—On abnormal 
geological deposits in the Bristol district, by Charles Moore, 
l 1 G S.—Interglacial deposits of West Cumberland and North 
Lancashire, by J. D. Kendall, C.E., F G S 

Royal Microscopical Society, November 10.—Dr, Beale, 
FKS, president, in the chair —Photographs of P nngulatum and 
Frustuha saxomca were exhibited by Herr O. Brandt, the Tolles- 
Blackham and eight other microscopes by Mr Crisp , " Calotte n 
diaphragms by Mr. Swift j Hyde’s illuminator by Mr J MayalJ, 
lun, ; and Dr Carpenter, C B., described Wale’s “working 
microscope" with Ins diaphragm, which he highly commended 
as combining many novel and excellent points for a student’s micro¬ 
scope.—Mr. Lettsom described Abbe’s “stereoscopic ocular," 
ancl Dr Maddox his apparatus for collecting particles from the 
air.—Notes were read on monobromide of naphthaline (for 
mounting diatoms to increase their “index of visibility").—On 
ebonite for microscopical appliances, and on aperture exceeding 
180“ in air, also papers by Mr Stewart on the echmometridzc, 
and by Dr. Royston Tigott on testing object glasses. 

Parts 

Academy of Sciences, November 22.—M. Edm Becquerel 
in the chair.—The following papers were readMeridian 
observations of small planets at the Greenwich and Fans Ob¬ 
servatories, communicated by M. Mouchez —The thermal springs 
of the coast chain of Venezuela (South America), by M. Hons 
smganlt. The most important are those of Onoto (alt. 696m.), 
Mariam (533m ), and Tnncheras, near Nueva Valencia (300 to 
350m.) lhe respective temperatures are 44 0 '5, 64° o, and 
96 s 9, showing an increase proportional to the decrease in alti¬ 
tude, i a for a difference of level of 6m, to 7m. After the 
springs of Unjino, Japan (100"), those of Tnncherai are 
probably the hottest. The author gives on analysis of their 
water ; also general desciiptions of the others — Reconnaissance 
of the Napo (Equatorial America), by M. de Lesseps. This 
important affluent of the Amazon hoi been icientifically explored 
by M. Wiener, who in seven months has crossed Soutn America 
in its greatest width, Quito to Para. The river Is navigable a 
thousand miles from its entrance to the Amazon. He Indicates 
a region larger than France well suited for colonisation.—On 
the treatment of vines with sulphide of carbon, by M. de Lafitte. 
—On the simultaneous reduction of a quadratic form and of a 
linear form, by M. Poincatd.—On Leverrier’s tobies of the 
motion of Saturn, by M. Gaillot,—On a property of tbe poly- 
nftmes Jf of Legendre, by M. Daguerre —New tables for calcu¬ 
lating heights by means of barometric observations, by M. 


Angot {hese tables give directly the height of each station 
above the level where the pressure is 760mm."; this is near the 
true altitude, an idea of whidi may ihui be had without com¬ 
paring results from two stations The exactness is at least as 
great as with the best formulae proposed. The heights calculated 
differ always from the real height in a sense that can be known 
i\ priori .—Researches on sulphide of nitrogen, by M, Demorcay. 
—On phytolaccic acid, by M. Tcrreil. This new organic acid 
exists in the state of a salt of potash m "the fruit of Phytolacca 
Kcrmpftn (Its properties are described.)—Measurement of the 
toxical dose of carbonic oxide in different animals, by M. 
Grdhant. Great differences were observed : a mixture of 
strength was Lhe poisonous dose for one dog, for another 
(Lhe animals being made to breathe 200 litres). A rabbit re¬ 
quired jV (breathing 50 litres). The smallest sufficing dose was 
that for a sparrow, —On a new species of Poroxyfon, by M. 

Renault Thu plant is named P, Edwards**, The Poroxykt? 
are found in the Upper Coal and Permian formations.— 
Transformation of a fructiferous ramification, resulting from 
fertilisation, into a prothalhfoim vegetation, by M. hirodot. 
This was observed in Batrachospemium vagum (Roth).—In¬ 
fluence of light on the respiration of seeds during germina¬ 
tion, by M. Pauchon Thebe experiments were made on 
the castor-oil plant (os being oleaginous and albuminous) and 
on the haricot bean (feculent and without albumen). As in 
previous experiments, a good deal more O was observed in lipht 
than in darkness The castor-oil seeds exhale slightly more CO fl 
in darkness than in light, but the opposite was the case with the 
seed of Phaseolus In darkness the ratio of CO fl to O was for 
the haricot aL least -3 superior to that for the castor oil plant, but 
prolongation of the expeiiment tends to bring the relation equal 
to unity, whatever the original value. For a given quantity of 
oxygen absorbed the seed placed in darkness exhales more CO a 
than that kept in light. While in light there is always less CO^ 
exhaled than O absorbed, the contrary occurs m darkness. 
These facts explain Lhe transformation of legumin into asparagin. 
—■Observations on the rdle attributed to maize, used as food, m 
tbe production of pellagra, byM. Fua. He considers M Faye’s 
opinion, that pellagra may be caused by the large use of unfer- 
mented maize, to be in contradiction with facts. Maize is always 
eaten in the unfermented slate. It forms the chief food of a 
large population 111 Central Africa, where pellagra does not 
occur, and similarly in Naples and in Hungary. He refers to 
certain alterations or maize (by fungi and oxidation), 

Vienna 

Imperial Academy of Sciences, December 2. Dr. L. A. 
Fitzinger in the chair,—On the theory of so-called electric 
expansion or electrostnction, Part ii., by Dr Boltzmann — 
Calculation of the absolute value and determination of the 
general equation of electroslnction, by the same.—On some 
properties of bromide of ammonium, by Dr Eder —Observa¬ 
tion* on contnct-electncity (sealed packet), by Herr Schnlze- 
Bcrgc —Results of an investigation of the identity of the comets 
1880 c and 1869 III , by Herr Zclbcr and Dr. Heppeiger —On 
graphic formula, of hydrocarbons with condensed Den zcd-nuclci, 
by Herr Wcgscheider. 
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THE CHEMISTRY OF THE FUTURE 
Ideal Chemistry . By Sir D C. Brodie, Bart , D.C L. f 
F.R.S. A Reprint of a Lecture delivered before the 
Chemical Society on June 6, 1867. (London Mac* 
millan and Co., 1880) 

HEM 1 STS who wish to study the u Calculus of 
Chemical Operations ,J will value this reprint of the 
lecture delivered by Sir Benjamin Brodie shortly after 
presenting his first memoir on the subject to the Royal 
Societyj as it is in the main devoted to the description 
and explanation of the special symbols employed in Lhe 
Calculus. 

Even if this weie the time and place, I should not 
venture to submit S11 Benjamin Brodic’s views to that 
exhaustive analysis, which I believe has hitlierLo never 
been accorded to them, but which they must ere long 
receive at the hands of chemists. As yet only portions 
of the Calculus have been published, \iz, Part 1 " On 
the Construction of Chemical Symbols/ 1 and Tart II 
"On the Analysis of Chemical Events/' although a valu¬ 
able supplementary explanation of certain features was 
recently elicited by Naquet’s criticisms We have still 
to learn how Lhe authoi proposed to treat of isomerism, 
by far the most intricate and difficult problem yet to be 
solved in chemistry, and let us hope that his departure 
from amongst us, which we now deeply lament, may not 
involve the suspension of judgment on this point he asked 
for but a short time ago being for ever. 

I cannot lefrain from devoting Lhis notice to specially 
directing attention to what appears to me to be the topic 
of fundamental importance in the lecture, viz the sugges¬ 
tion, made the author believes for the first time excepting 
in a few words at the conclusion of his first Memoir in 
the Philosophical Transactions , of the possible decom¬ 
position at the elevated tempeiaturc of Lhe sun of certain 
chemical elements. 

The fundamental hypothesis of the Calculus is to 
express the symbol of the unit of hydrogen by one letter, a 
Hydrogen is to be regarded as constructed at once, by 
one operation. But while hydrogen is conceived of as 
lhe product of a single operation, the hypothesis indicates 
that oxygen, f 1 , cannot be conceived of as made by less 
than two operations, while chlorine, n^ 2 , and nitrogen, 
a j/ a , for example, are each to be conceived of as made by 
three operations, one opeiation in each case being Lhat 
by which hydrogen is made. In short, the hypothesis 
involves the conclusion that there arc several distinct 
classes—three at least—of " elements," of which hydrogen, 
oxygen and chlorine are the types, formed respectively 
by a single operation, by two similar operations, and by 
several operations not all similar. In other words, to 
quote the author, " we are led to a certain physical hypo¬ 
thesis as to the origin and causes of chemical phenomena.’' 
He then continues — 

II Now what I am going to suggest you must consider 

to be put before you with reservation, but we may con¬ 
ceive that in remote time, or in remote space, there did 
exist formerly, or do exist now, certain simpler forms of 
matter than we find on the surface of our globe—□, it 

and so on^I say we may at least conceive of, or imagine, 
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the existence in time and space of these simpler forms of 
being, of which we have some recoids remaining to us in 
such elements as hydrogen and mercury We may con¬ 
sider that in remote ages the temperature of matter was 
much higher than it is now, and that these other things 
existed then in the stale of perfect gases—separable 
existences—uncombined. This is the farthest hairier to 
which in the way of analysis theory can reach Beyond 
all is conjecture. There may be something further, but 
if so, we have no suspicion of it from the facLs of the 
science. We may then conceive that the Lcmperaturc 
began to fall and these things to combine with one 
another and to enter into new forms of existence, appro¬ 
priate to the circumstances in which they were placed. 
We may suppose that at this time water (n f), hydrochloric 
acid (a*), and many other bodies began to exist We 
may further consider that as the temperature went on 
falling, certain forms of matter became more permanent 
and more stable, to the exclusion of other forms. We 
have evidence on the surface of our globe of the per¬ 
manence of certain forms of matter to the exclusion of 
others We may conceive of this process of the lowering 
of temperature going on so that these substances, a and 
ay 1 , when once formed, could never be decomposed—m 
fact, that the resolution of these bodies into their com¬ 
ponent elements could never occur again You would 
then have something of our present system of things." 

Wc have here a most disLinct prior statement by Sir Ben¬ 
jamin Brodie of views almost identical with those which 
have been so persistently urged for several years past by 
Mr Lockyer, whose arguments,howcvei, have hitherto met 
with but little sympathy from chemists, mainly perhaps on 
account of the unwonted character of the evidence In his 
paper read before the Roy al Society 111 December 1878, Mr. 
Lockyer adduced two lines of evidence in support of his 
hypothesis of elemental dissociation at high temperatures 
7 he existence of lines common to sc\eial spectra—so- 
called basic lines--and the progressive alteration in the 
character of the spectra of the stars \wLh tempera¬ 
ture Neither of these lines of argument has, I be¬ 
lieve, yet been impugned, and the criLuisms launched 
against the hypothesis have been on side issues of no ical 
importance to the mam question under discussion More 
recemly additional evidence in the same direction has 
been obtained by the comparison of the observations of 
Tacchim and otheis on solar stoims It appears that 
whereas at ccrLain Limes lines which are admittedly all 
iron lines arc visible, at other times certain of these lines 
are wanting from the spectrum, newlines appearing m 
their place fluctuations of this kind taking place at 
frequent intervals, but evidently in accordance with some 
well-defined law Facts such as iliese may after all meet 
with some other interpretation than that furnished by Lhe 
u dissociation 11 hypothesis, although at present this 
affoids by fai the simplest explanation of them. A com¬ 
munication of Mr Lockyer's, read at the last meeting but 
one of the Royal Society, howevet, adduces evidence which 
if confirmed must, it would seem, be regarded as final It 
is well known that the velocity of uprush or downrush of 
vapours at the sun maybe detcimined by observations 
of the amount of displacement from Lheir normal position 
of the lines in the spectrum of the vapours, and obviously 
if all the lines in a given spectrum—that of iron, for 
instance—are lines due to one substance, it must be a 
matter of indifference by which of the lines the velocity is 
measured Whereas, on the other hand, if this be not 
the case, and the simpler substances into which the body 
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is split up be of different degrees of volatility—of different 
molecular weight—-we may expect that measurements of 
the displacement of different lines will not all furnish the 
same results. Mr. Lockyer states that in an observation 
of a sun-spot on August 31 of this year, uhen the iron 
line at X 5207 6 was doubly contorted, indicating an 
ascending and descending velocity of about fifteen miles a 
second, the two adjacent iron lines at X 5203 7 and 5201 6, 
visible in the same field of view, were perfectly steady 
Observations of this kind are necessarily very difficult, 
and the communication is made with all reserve ; but it is 
to be hoped that observers elsewhere will co-operate in at 
once putting this observation to the test 

It is difficult to exaggerate the importance of the 
question to the chemistry of the future, for should it once 
be proved that the dissociation of the so-called elements 
is taking place in the sun and still hotter stars, it will 
be within the power of the physicist with the aid of the 
tclespectroscope to build up a the on of elemental evolu¬ 
tion not inferior in interest to Lhe doctrine of organic 
evolution For my part, I have no fear of the result, for 
apart from Sir Benjamin Brodie's hypothesis and apart 
fiom spectroscopic evidence, I believe lhatin the relations 
of the “ elements' 1 to each other when arranged more 
or less m accordance with the now well-known periodic 
law of Mendeljeff we have distinct proof of progressive 
development, but of this I hope to say more on another 
occasion. 

Sir B Brodie points out in his lecture that if the sym¬ 
bol a 2 weie assigned to hydrogen, instead of the symbol 
n, a different symbolic system analogous in its form to 
the system in vogue amongst chemists would result 
In the second part of the Calculus he has fully ex¬ 
plained lus reasons for adopting the hypoLhcsis n, not¬ 
withstanding that it leads to conclusions so entirely 
different from those ordinarily accepted, the chief reason 
being that this hypothesis satisfies the so-called law of 
even numbers—the law that the sum of all the units of 
affinity in a compound is an even number The recent 
remarkable discovery—probably one of the most im¬ 
portant theoretically ever made by chemists—of the 
behaviour of the halogens at high temperatures would 
appear to furnish an opportunity of experimentally ascer¬ 
taining whethei Sir B Brodic's hypothesis a is admissible, 
for this hypothesis would not admit of a simple resolution 
of Lhe diatomic molecules of chlorine, bromine and 
iodine into monatomic molecules which has been regarded 
as the more probable explanation of the results obtained 
by Victor Meyer and by Meier and Crafts. Two 
well-established exceptions to the law of even numbers 
exist, nitric oxide, NO, and nitric peroxide, N 0 SI but 
a3 is well known. Sir B, Brodie has suggested that m 
these we may not be dealing with homogeneous gases, 
but that each 15 constituted of two gases which, taken 
together, are made up of oxygen and nitiogen, but which 
separately are not so made up : hypothesis u would lead to 
similar conclusions regatding the constitution of chlorine, 
bromine and iodine at high temperatures 

At present all L that is established\ however, regarding 
the halogens is that iodine begins to undergo dissociation 
at a temperature between 6oo° and 700°, and that its 
vapour gradually diminishes in density until at a white 
heat it attains not far short of half the fr normal' 1 value, 


Whatever the nature of the dissociation products, the 
occurrence of dissociation must be regarded as placed 
beyond doubt , for Victor Meyer's results have been in the 
main confirmed not only by Meier and Crafts, but also 
by Deville and Troost, who had previously obtained 
normal results Bromine does not undergo dissociation 
so readily as iodine, the ratio of the observed to the 
theoretical u normal" density being, according to Meier 
and Crafts, '8 for bromine when it is 66 for iodine. In 
a recent communication, Victor Meyer has stated that the 
results of his earlier experiments with chlorine would 
appear to have been vitiated by some as yet undiscovered 
source of error; this gas probably is not dissociated except 
at extremely high temperatures, and it is doubtful whether 
there is any difference in behaviour between free and 
nascent chlorine Henry £ Armstrong 


HANDBOOK OF BOTANY 
Handbuch der allgemeinen Botamk Von Prof Dr, N 
J C Mullei Zwciter Thcil Allgemeinc Morphologie 
und Entwickclungslehre der Gewuchse Pp 482, 
Figs 277 (Heidelberg, 1880 Carl Winter's Univcrsi- 
Utsbuchhandlung ) 

r T' , HIS 15 the second instalment of a work by a single 
A author which is to treat of all the different depart¬ 
ments of botanical science The first volume, which is 
devoted to the consideration of the Physiology and 
General Anatomy of Plants, was reviewed in Nviukf, 
vol xxi p 589 It is impossible to pass a more favour¬ 
able verdict upon this volume than upon its predecessor 
It is characterised by the same failing, namely, a want of 
clearness and definiteness in the statement of important 
facts and fundamental principles. The first section of 
the book is devoted to a discussion of the theory of 
descent, the origin of specie*, and the occurrence of 
varieties and monstrosities, with the object, presumably, 
of making the reader acquainted with some, at least, of 
the influences which determine the forms of living 
organisms. The account of the morphology of plants 
begins at p 38, and after Len pages of general considera¬ 
tions the subject is actually grappled with. Tiof Muller 
commences with the Thallophytes, though he docs not 
call them 50, for his first section on Lhem is headed “ Der 
Algenstamm " It is not easy to understand what he 
means by Lhe suffix ,, 5talnm ,, , does he mean to describe 
the thallus of the Alga as being a “ stem/’ or docs he use 
the word in the sense of ,f tribe Whichevei be the 
true interpretation, it still remains unexplained why this 
word should appear as the heading of a section which 
treats not only of Alga;, but of Fungi as well. The 
prospectus of the work sets forth that Lhe Classification 
of Plants is to form the subject of a subsequent volume, 
and there is therefore some hope that Prof. Muller will 
there give a classification of the Alga: which is more in 
accordance with facts and with reason than the one 
which he now follows. It is impossible to imagine on 
what grounds the Palmellex, the Protococcae, and the 
Volvocinex should be united together to form the Order 
Palmeliacese, and yet this is done on p 51 of this work, 
although the author is evidently aware of the fact that in 
Volvox reproduction is effected by means of sexually 
produced oospores, as his account of that plant, a singu¬ 
larly inaccurate one be it said, on p. 62 testifies. 
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His account of the Lichens is not more trustworthy 
than that which he gives of Volvox He appears to be 
halting between two opinions with regard to the burning 
question of the nature of these organisms, for although 
he states on p. 69 that the germinating spore gives rise to 
both gonidia and hyphae, thereby implying that those 
cells of the thallus which do not contain chlorophyll and 
those which do have a common origin, yet he admits 
(p. 74) that the gonidia may escape from the thallus and 
lead an independent existence, and further (p 84), that 
he has observed the formation of a hchen-thallus by the 
combination of algal and fungal forms which were origin¬ 
ally distinct. 

His treatment of the Cormophytcs is also disappointing 
If the student, anxious to become acquainted with the 
most recent views as to such important points as the 
gymnosperms of the Conifers and the morphological 
significance of the embryo-sac and its contents in Flower¬ 
ing Plants, turns to the sections of this book which profess 
to treat of them, he will find only a few dogmatic state¬ 
ments with regard to the former point, and none at all 
with regard to the latter. Perhaps these points may have 
been thought too recondite for discussion in a woik which 
professes to be a handbook for learners of the science, but 
many pages are devoted lo the consideration of subjects, 
such as the more complicated forms of phyllotaxis, which 
have principally a mathematical interest Again, the 
morphology of the stem, of the leaf, and especially of the 
root, is dismissed fai too summarily. It is to be hoped 
Lhat these organs, as well as infloiescences, floweis, and 
fruits, will have justice done to them in the volume on 
the Classification of Flowering Plants. One further 
shortcoming must yet be mentioned, namely, the scanti¬ 
ness of the account given of the embryology of plants 
This is a subject which has been much studied in recent 
years, and, from the title of this book, it might naturally 
be expected that it would give a satisfactory account of 
the results which have been attained This is, unfor¬ 
tunately, by no means the case. Some of the facts arc 
mentioned, it is true, but they are stated teo briefly to be 
very intelligible, and no attempt seems to have been 
made to connect them together and to explain their 
significance. 

It must be admitted that the book contains a consider¬ 
able amount of information scattered through its pages, 
but the purely theoretical principles upon which this 
information has been arranged render it difficult of 
acquirement, and for this reason, if for no other, the book 
is not one which can be recommended for the use of 
students 


OUR BOOK SHELF 

The Gardens of the Sun, or, A Naturalist's Journal ot, 
the Mountains and in the Forests and Swamfis oi 
Borneo and the Sulu Archipelago. By F. W. Lurbidge 
(London . John Murray, 1880) 

This book is the itinerary of a competent and enthusiastic 

whos £ e . ma,n ,°. bject was " the collection and 
introduction of beautiful new plants to the Veitchian 

io »^ tl0 k a l t i he f lsta ’" in . ■which he so far succeeded as 
to add about fifty ferns to the list of those already collected 

a , bout ! went y i* 1 "? also new to science, and to 
/iSr"?? abvc lbe P ant Pitcher-plant of Kina Balu 
(.Nepenthes Rajah, Hook.f.). flut these alone by no 
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means show the floral riches which have induced the 
author to use the by no means exaggerated term 
“ Gardens of the Sun. 1 ' Amongst epiphytal orchids 
which here growing in mid-air “ screened from the sun 
by a leafy canopy, deluged with rains for half Lhc year or 
more at least, and fanned by the cool sea-breezes or 
monsoons/' is found the beautiful Phafanopuv giandt- 
jloia; nor in the mountain vegetation are like floral 
riches absent, at 5000 feet the curious pitcher-plant, 
Nepenthes Low/, was found epiphytal on mossy trunks 
and branches, and higher still a H large-flowered rhodo¬ 
dendron, bearing rich orange flowers two inches in 
diameter, and twenty flowers in a cluster” The forests 
and gardens of Borneo are equally rich in native and 
naturalised kinds of edible fruiLs, the mango, pine-apple, 
dunan, rambutan, &e , being all alike plentiful and luxu- 
nant, and, as Mr Durbidge remarks, in some favoured 
districts in Malaya the forests almost become orchards on 
a large scale, so plentifully are they stocked 

Zoology was natuiallv less followed than botany, but 
still a collection of birds was made, notices of which, 
contributed by Mr. Sharpe to the Zoological Society, aie 
appended to the volume. We however regret to find the 
word il alligator M still constantly occurring, whilst the 
word “boa" is equally misleading. Crocodile and python 
arc words which do not seem to find a home in the Fast, 
nor moreover in many books of Eastern travel It is also 
quite erroneous to say that Borneo “ is the only habitat 
of Lhe wild elephant in the Malay Archipelago”; certainly 
so, at least, if we are not to exclude Sumatra from that 
region 

Many ethnological facts are scattered about the volume; 
the account of the Jakuns of Johore is taken and fully 
acknowledged from Maclay’s memoir on the subject m 
the “Journal of Eastern Asia”, but the author contributes 
an inteiestmg account of the method pursued by the 
Kadyans in pla>ing the game of football No one but 
the student of games knows how difficult it is to find 
much or any information on this point in most books of 
travel 


Tasmanian Fi tends ami Foes Feathered, Furred, and 
Finned By Louisa Anne Meredith, Author of “ My 
Home in Tasmania/' &r With Coloured Plates from 
Drawings by the Author, and other Illustrations 
(London . Marcus Ward and Co , 1880 ) 

Ir will probably be granted that there is developed in 
most people a fondness for rertain of what uc arc pleased 
to call the lower forms of animals Such arc made pets 
of for various reasons the sweetness of their song, the 
brightness of their plumage, the splendour of their scales 
—these phenomena act as causes lhat attract the senses 
Their sometimes fond and gentle ways make of some, 
prime favourites, while a sense of their usefulness makes 
again of others indispensable companions to man. 

Most of man’s dumb companions have been taken front 
groups of animals tvith a more or less world-wide distri¬ 
bution , and it will no doubt be new to some of our 
readers to learn that in Australia—a country where the 
aborigines, for want of native pets, had to import at some 
time or another a dog—that there, such forms as brush 
kangaroos, wombats, bandicoots, and even great forest 
kangaroos—animals only known m these parts—can also 
become nice, quite gentle, mannerly things, doing a little 
damage now and then, it is true, by leaving long dirty 
tracks to bother the housemaid, like a boy home at 
Christmas time, or pulling up tulip-bulbs, or, worst of all, 
getting into the children's beds because they are com¬ 
fortable. The beautifully got-up volume whose title heads 
this notice is written by a well-known and respected lady 
who has often before written pleasantly about her Tas¬ 
manian home and the bush friends she found or made 
there. In the present volume she writes an able defence ol 
some of her dumb “marsupial" acquaintances, showing that 
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they top hare intelligence, and that they exhibit at times 
a vety rts|>WuN£ aftlbunt of comhion sense. The stories 
about 1 ( lhfeTft jwe 1 fetifaly Wue, and from their very nature 
stficflv'new/* the volume tells also of many a two- 
fafotea rriejidj ahii the last few chapters almost exclusively 
tfeatPbf flShes* of'the coast. ' There is much in this 
pof Q b l t Hi t VOknWtef interest to the scientific worker; 
theS is tpuch in every part of it to make it of value to 
tt) 046 ’who care to learn something of the habits of Tas- 
mjtfijin beAsti birds, and fiehw One feature of the 
vbfame mdst be specially Noticed—the eight coloured 
drawing*. f excellently chromolithogiaphed from the 
water*QoloUi drawings Of the author. From a personal 
kiowlbdgd of the? splendid colouring often present in 
freshly-caught tropical fishes, these plates arc, we should 
bay, by no means too brilliant. Four are devoted to 
some of the strange, wondrously-colourcd fishes, and 
four to flowers, fruits, and insects. 

This volume would be an excellent and not over- 
cxpensivc Christmas present, which may lie on any tabic 
however select, and be read by any person however 
critical. 


LETTERS TO THE EDITOR 

[ 7 he Editor does not hold himself responsible for opinions expresstd 
bp his correspondents . Neither can he undertake to return, or 
to correspond with the writers of rejected manuscripts . No 
notice is taken of anonymous communications .] 

The JLditor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
mumcations containing interesting ana novel facts .] 

■Mr. Spencer and Prof. Tait 

Phof. Taii's explanation itself shows that the word commonly 
applied to products of imagination, was applicable to Ills state¬ 
ments, for the only justification he assigns is that he "assumed/' 
Lhat is to say, imagined, that his substitution of "definition” for 
"formula” must have been the ground of offence How inade¬ 
quate a pica this 1*, will be seen on re-reading the questions I put, 
which were these 

"lie [Prof Tait] says Lhat because he 1 ms used the word 
* definition 1 instead of 1 formula/ he has incurred my 1 sore 
displeasure nnd'gfkve censure. 1 In wlmt place have I expressed 
or implied displeasure or censure m relation to this substitution 
of terms? Alleging that I have on obvious motive for calling it 
a 'formula/ he says I am 'indignant at its being called a 
definition' I wish to see the words in which I have expressed 
my indignation , and '■hall be glad if Prof, Tait will quote them 
ife says :— 1 It seems I should have called him the discoverer oj 
the formula!' instead of * the inventor of the definition. 1 Will 
lie oblige me by pointing out where I have used either the one 
phrase or the other? ” 

Every reader would infer that, for these specific statements 
made by Prof. Tait, there are specific foundations, which could 
be named when ashed for. He does nqt name them, for the 
sufficient reason that they do not exist Unable, as he says, to 
sec m, the quoted from him. anything else to call for 

"censure’’(a strange inability!), he "or course” assumed that 
this change of terms was the ground of censure And the 
assumption thtu made, Is the only warrant he aligns for these 
positive assertions. 

This is not all, however. Prof. Tait says—"I could not 
have ventured to suppose that Mr. Spencer * did not eveti know 
that he was in the kAt pf saying formula rather than definition 9 
Thls'fMltv,contortion cannot but be cotreat." Of Prof. Tait’s 
motive. For putting fhis statement of mine ia italics and calling 
it naive, th* reader may judge for himself. How entirely correct 
it iii tad hpw.weU fro f; Tait might tteYe "ventured to suppose" 
it, will quickly appear. For there is proof that I am not in the 
habit of always saving formula rather than definition , and Prof. 
Tait had the proof before him. In the note on page 56J of the 
Appendix forming the pamphlet in question—a page which Prof. 
Tait must have read, since it concerns Mr. Kirkman and himself 
—I have timed the word "definition." So that not only had 
Prof, Tait no evidence on which to base his distinct statements, 


but there was under his eyes positive cvidenco which negatived 
them. 

Very possibly it will be said, that the question about my uses 
of these words u a trivial one But this is not the question. 
The question u whether it is allowable to make an opponent 
look absurd by ascribing to him, in a quite positive way, things 
which he has neither said nor implied ; and that, too, when he 
has implied the contrary. Herbert Stencur 


Criterion of Reality 

Will you kindly allow a learner to ask for the criterion 
according to which Kinetic Energy and Work nre real things, 
while Momentum and Force ore unreal ? Prof. Tait says (mz/ 1 
and wk express real things, but tnv and wt unrealities (Nature, 
vol xxiu. p 82) 

If wt be " a^ unreal as is the product of a quart into an acre/ 1 
how is it that wh u> real ? The illustration of quart and acre is 
as applicable or inapplicable to the one os to the other. In 
both cases we take the product of two numbers, not two con¬ 
crete magnitudes, which of course it would he absurd to speak 
of multiplying together. In one ca*e the product Is the number 
of units of Momentum, in the other case it is the number of 
unit* of Kinetic Energy. If it be said that a thing is real if its 
quantity cannot be altered, and vice versd , why is mv y said to 
be real, and mv unreal ? They vanish together When Prof 
Tait asserts " Lhcre is no such thing as Force,” " it is merely a 
convenient expression for a certain rate v (NATURE, vol. xiv 
p 459). he seems, if I may venture to bay bo, to confound the 
measure of Force with Force itself, and to lay himself open to 
Mr Spencer’s comment Lhat "arelation changes the state of a 
body/ Certainly mv is not a thing, but neither is mv 3 a thing - 
yet the latter is the measure of something which Prof. Tait 
asscits to be "as real as matter lUelf” ■ why is not that of 
which the former is the measure equally real ? EG. 

Uardsea 

[What Tror Tait asserts may he correct or not, hut It is self- 
consistent. He asserts in his lecture on "Force” (Nature, 
vol. xiv. p 462) that matter and energy must be looked on As 
real things, Jerome we cannot change the amount of either . Such 
expressions as ^mv\ and wh, are to be considered as wholes, not 
as products of two or more factors This separation into factor^ 
(where one is mv, or w, for instance) he asserts to be a relic of 
the old erroneous belief in the trustworthiness of the impressions 
made on the "muscular” sense.— Ed.] 

Landslips 

In Nature, vol. xxu. p. 5G0, I pointed out that landslips 
often occurred uk the Salt Districts. I did not then expect that 

1 should so soon be able to refer again to the subject, but on 
December 6, at an early hour in the morning, one of the largest 
subsidences and landslips ever known in Cheshire oocurred. I 
pointed out that whenever fre^h water reaches tho rock salt it 
dissolves it. In certain districts in the immediate neighbourhood 
of Northwich the ground is completely honeycombed with rock- 
salt mines that had been worked out and abandoned. Into many 
of these fresh water had penetrated, and had become by solution 
strong brine This brine has of late been extensively pumped 
up, and many of these extensive cavities hod become nearly 
empty. The thin crtist of rock salt forming the roof of these 
old mlnee had become gradually thinner, owing to its solution by 
water, and on Monday morning the loof of one pit gave way, 
and let the superincumbent earth down into the mine, rifting and 
opening the ground to the surface. The surface rift passed 
across the bed of a large brook, and the water of the brook ran 
through the crevtcc into the mines below. In a short time the 
water made a more extensive Cavity, and as the brook was cut in 
two about 200 yards above its entrance into a large lake that was 
drained by the Weaver Rlvtif, the water in the lower portion of 
the brook and of the lake, as well as of the Weaver, commenced 
to return and run down the enlarged cavity. -For four or five 
hour? this return atream increased in velocity, pouring down the 
craterdike hole. Notwithstanding the water of the brook and 
the return water, as well as a large body of water from another 
small lake entering this cavity, the water standing in the funnel- 
shaped hole gradually lowered The velocity or both portions 
of the brook increased, and such was the force of the water that 
the bottom of the brook for 100 yards was scooped out from 

2 feet in depth to 10 feet, and Jtne banks ware washed away, 
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making the brook fiom 30 to 40 feet wide instead of 20 as at 

fir Vbe quantity of water thus rushing down for twelve hours from 
the commencement would be fully 600,000 tons. The water m 
one direction ovci a surface of 160 acres was lowered one foot in 
the space of three hours Shortly after this water commenced 
to rush below it made its way through a weak poition of a bmnci 
wall into a rock ^alt mine that was being worked. This mine, 
extending over fifteen acic*, and having a workcd-ouL depth of 
eighteen feet, was completely filled and all the Loots, materials, 
waggons, tramways, &c„ entirely lost. It will he quite im¬ 
possible ever to pump out the water besides this mine, all the 
□Id abandoned mines were filled, and the brine, which stood at 
loo yards from the surface on the Suutl&y, stood at 24 yards on 
Monday night. The water being fresh, great damage was 
expected by the soluLiou of the salt. This soon occurred, for an 
old unne that fell in forty two years ago, and Lhe cavity oI which 
had been filled with water, gave way, and suddenly the whole 
land over a circle of about 500 feel in diameter sank, and a large 
portion of w ater escaped into neighbouring pits. The ground 
cracked and rifted and subsided, and a length of road of 160 
yards was destroyed, as also pipes conveying hnne to Lhe salt 
works A huge reservoir holding brine was split across anil all 
the brine let out, the rending of the earth passed through two 
kdns of bricks, dropping one-half of the kilns at least 2 feet On 
the MurnUy afternoon a inLl chimney 90 feet in height became 
affected, and 111 a few hours fell wllh a great crash. Ike air Lhal 
had filled the cavities below was foiccd out by the inrush of 
water, and caused all the pits and brooks near to bubble and boil 
violently, whilst in some of the rifts where watci occuircd minia¬ 
ture mud geysirs were formed, throwing up mud 10 or 12 feet 
high. Thise appearances extended over a district between two 
brooks for the space of 2000feet On Wednesday night a laige 
hole 30 yards in diameter nnd 30 yaids deep fell in, and more 
subsidences are daily expee'ed, as the fresh water will eat away 
the pillars supporting the rooTs of the abandoned mines, 

Tne canty formed on Monday is full of water, and the brook 
now runs through it Some idea may be formed of it when I 
mention that it is crater like, and of about 200 feet in diameter 
On sounding it un Wednesday I found 1 depth of 7S feet of 
water m the ccntic, and various dtpths from 70 to 6o, 50, ami 
*0 on to about 12 feet at the margin On Sunday, on the spot 
which is now 78 feet, there was a bandhank with its surface 
rbove the watci. 

Serious lnjuiy has been done to 011c set of salt works, ancl five 
sets are slopped for want of brine, the pipes being broken and 
Lhe road defrayed. 

As ihe salt tindc mcicases these enormous sinkings keep 111 
creasing, and hccuint moic alarming 111 tlieir chaiaclcr. 

Brookfield IIou e, Nurlhwich Thus. Ward 


The Geology of East-Central Africa and the Subterra¬ 
nean Forest in Bombay 

In Mr. J. Thomson’s \cry mteiesling "Notes on the Geology 
of East-Central Africa” (Nature, yol xxin. p 104) he re¬ 
marks that doubtless the immense development of volcanic rocks 
described by myself (and I may add by ''Cveial previous ex¬ 
plorers) in Abyssinia is of the same age as the volcanic rocks at 
the Cane of Goad Hope, assigned to the Trias, 

Mr. Thomson has I think, overlooked the circumstance that 
whatever may be the age of the Cape volcanic rocks, the teaks of 
Abyssinia cannot be older than Jurassic As I have shown ( Quart . 
your. Ceol. <Soc , 9 1869, pp. 403, &c., and "Geology and Zoology 
of Abyssinia,” pp 184, &c.) f there are 111 the Abyssinian high¬ 
lands two groups of bedded dolentes and trachytes, the upper 
of which rests un conformably on the lower, while Lhe latter 
overlies limestone with Jurassic (Middle Jurassic) fossils 
I trust that Mr. Thomson will pardon my suggesting the possi¬ 
bility of the Tanganyika sandstones being river valley deposits, 
like the Gondwana scries of India, rather than lacustrine, I 
mav be mistaken, but the description appear* to me to indicate 
beds coarser than those usually deposited m an extensive lake 
basin. 

u same number of Nature, p. 10$, is a brief notice of a 

Subterranean Forest in India.” As I understand lhe account 
given, the forest should perhaps raLher be termed submarine than 
subterranean. My object in calling attention to this notice how¬ 
ever is to point out that a previous* desalption of the same 
formation was published in the Records of the Geological Survey 
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uflndLttfor 1878, vol xi p 302 'lhi, account is by Mr. G 
L. Oimiston, Resident Engineer, and agree* in all essential 
particulars with the note m Naiure I appended a few remarks 
on the geological bearing of the discovciy, lhe " finest” has 
clearly been depresbed, whilst neighbounng liacls 111 Bombay 
Maud appear to have been elevated in comparatively recent Uinis. 

W, T 13 l\niorp 


Dr. Siemens’s Gas-Grate 

Having endeavoured for some years past to heat my study by 
gas appliances, and having utterly failed in obtaining a comfort¬ 
able temperature of 6o D , as a last effort to accomplish my object 
1 had fitted into an ordinary grate Dr. Siemens*! airangcinent of 
copper and iion, the construction of which was communicated 
to the public in the page* of Nature, vol. xxin p, 25 Before 
giving the results of the trial of Dr. Siemens’s gas-grate I may 
mention in what way my former gas-stoves failed My first gas- 
fire consisted of gas ana asbestos, but this gave out fumes which 
were quite intolerable , my second trial was with a gab-stove re¬ 
flecting heat from a cup per lining, this not only failed to warm the 
room, but was a cheerless and gum apology for a fire, and to obtain 
even a moderate degree of temperature a constant and expensive 
consumption of gab was necessary With Dr. Siemens’s gas- 
giale all Lhal is requited to produce a good cheerful fnc ladiatmg 
heat to all parts of the room, and main Liming a temperature 
from 6o Q to 62 \ is to turn on the gas full foi about twenty 
minute^, and as soon as Lhe hwer stratum of coke becomes 
incandescent, the gas may be quite turned off, Lhe fuel, whether 
coke 01 anlhiacitc, continuing to burn foi five 01 six hour? 
without any furLhcr expenditure of uLlici gas or fuel 

If the fire is lequued for a longer time, or if at any time a 
mere rapid combustion is wanted, it is uiily ncccssaiy to turn on 
the gas again for a few minutes aiul add moie fuel. 'I his is my 
experience of Dr, Siemens’s gns-grate, and I consider it a gieat 
boon to householders who desire well-waimed room-, combined 
with economy After the lucid desciiption of the gas-grite 
given by Dr Siemens in Nature, it would be presumption in 
me to discuss the scientific explanation of ih adion , I vhalL 
only, in conclusion, venture to claim for it lhe following advan¬ 
tages which I believe it to possess over evuy othi_r kind of gas 
stove yet invented —* 

1 it gives a cleai, smokeless cheeiful fire 

2 It is most economical, and veiy soon pays the cost of lhe 
construction. 

3 Being absolutely smokeless, conliibutes nothing to Lliat 
constituent of our London fogs which renders them injuiious in 
so many ways. 

This last advantage, if multiplied by tieiy liouseholdei at an 
outlay of 25 j., adopting a cheaper modification than the copper 
and iron gas giate, w*e should before very lung observe a nuuked 
change for Lhe belter in our London aim sphere, and Lhe dull¬ 
ness, dnt, and destruction of property with which weLonduuci 1 ' 
arc annually afflicted, would be things of the past 

December 13 K DuUi-lAs Hale 


Geological Climates 

T HAVE just lead Mr. A K Wallace’s letter m NaiuRL, ^ol. 
xxin p, 124, but as I have not )el seen bis book, " Island Life/’ 
although my bookseller had promised it, I shall defer m> reply 
m Naiure until I <-hall have mule myself master of his ideas. 

For the present I shall only fay —1. That Mr Wallace's pro¬ 
posal would bcncfiL the Polar regions but not Bournemouth. 
2 Mr. Wallace omiLs ail menLion of the icturn cold atntnt r 
which the admission of two new Gulf Streams into the Arctic 
legions would produce. These cunents would seriously lower 
the temperature of China and Japan , and also of the Vial 
Mountains and cast of Europe. 

Samuel Hauc.iiion 

Trinity College, Dublin, December 10 


Some weeks since the Rev. Prof. Haughton took exception 
to a brief letter of mine, in which I suggested that as a bamboo 
flourishes in Cooper’s Hill College garden, m a northern aspect 
winter after winter, it could be used effectually in an argument 
relating to geological climate* The bamboo being found in 
tornd India now, that at Cooper’s Hill, if found in a future 
period, would, according to sume geologists, indicate that the 
valley of the .TTiames was tropical formeily. My letter was 
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written because the Rev. Trofessor had written a very long one, 
in which lie applied this hind of had reasoning in relation to a 
bit of a leafy part of a ticc found at Bournemouth in an Eocene 
deport The leaves of Ins bit resemble those of A/aucana 
Cunninghami squashed, nevertheless a lliermometnc virtue is 
(riven to the fossil because Lins Araucaria is native in dislucts 111 
Eastern Australia 

Self-satisfied with Ins recognition oJ Lite simdaiity of the 
leaves, the Rev Professor coolly assumes that he lias made out 
his species, and therefore dennnds the name of mine, giving me 
a scolding before I could possibly let him have it. 

It is curious that the Rev Professor should not have seen the 
point of my letter, and the only explanation is that he was so 
taken up with the incomparable value of hi'. dclicaLe "sclf- 
registenng plant thermomeLer.” I did not believe in his dis¬ 
covery, and my bamboo—never mind whence it came—was quite 
as good in the method of argument as his so called Araucaria 
No botanist would feel satisfied with the concless evidence of 
the Rev Professor, and his genus is 111 doubt as well as his 
species. With regard to this, Lindlcy stakd years since that 
Araucaria Cunmnghami is a “suppled species” m relation to 
the Norfolk Idrind C cxccLu So the M self-registering ther¬ 
mometer” has neithci bulb nor stem, and the spirit or the mer¬ 
cury represents the Rev. Piofessor’s genius lie bids me plant 
the bamboo in the sunny south west Not so , it is the damp 
Boil and the shade winch have permitted Lhc stems to grow up 
to 10 feet 6 inches. He tells me lliai the bamboo glows 111 
China that fact I had lieaid of bcfoie, and it has been strik¬ 
ingly impressed on many generations of Celestial'. Last week, 
but too late for my purpose of immediate publication in NaIUhj , 

I learned that Lhc bamboo is of the cub-genus Amndmacca , and 
the species is filcata Its natural habitat is m the temperate 
Himalayas, where frosts, fogs, and north-easi winds, such as 
plague Lhe Thames Valley, are unknown 

Fin'd I y I believe that the so-called A Cunninghami lias 
grown of late years 111 the souLli of England 

December 9 V. Martin Hi ncan 

Hailstorm in Dorsetshire 

Ai about 1 30 on the 251I1 of last November, wiLli a strong 
wind from lhe south-wcat, this place was visited by a hailstorm 
which lasted about fi\e minutes, accompanied by rain and violent 
gusts of wind, and by a single vivid flash of lightning wInch was 
followed with scarcely more than an appreciable interval by the 
thundei. 

The character of the hailstones which fell on Lhe occasion, 
and which 1 examined bcloie they tould have undergone any 
important change induced by the higher LcmperaLurc oT the 
surrounding air, may be worth noLing, for though they wtre not 
of very unusual si7e, and 111 most respects scarcely dciiarted fiom 
what may he regaidcda-. the typical condition of hailstones, ihcv 
exhibited some features not generally met with in so well-marked 
a fuim. 

I11 their simplest condition their shape was that of a spheie, 
and m eveiy such case they consisted of a spherical nucleus of 
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opaque white Ice enveloped by a concentric shell of ice per 
fectly transparent and homogeneous, showing none of the radial 
stria: often met w r ilh in hailstone? (Fig. 1) The largest measured 
about half an inch in diameter, the nucleus having a diameter 
of about a quarter of an inch, The appearance of Lhc opaque 
white nucleus surrounded by Us thick crystal-clear envelope was 
very sinking and beautiful. 

In many cases two such hailstones were united firmly to one 
another, aoubtless by a process of regelalion after contact. In 
some of these the transparent envelope was continuous around each 
of the nuclei in the plane of contact (Fig 2) In others it was here 
deficient, and the two nuclei were then m immediate contact with 
one another (Fig, 3), The difference thus presented is not without 
significance as affording evidence that there are two distinct 
conditions under which the union of hailstones by regelation 
may occur ; for it is probable that in the former case the contact 
and regelation had Taken place directly between the nuclei 


while as >ct free fiom the investing shell of clear ice which had 
aftcrv arda formed around Lhc tw in nuclei, while in the latter 
case the envelope had already existed before the contact and 
regelation of the hailstones, 

Another frequent occurrence was the presence of one or two 
little piriform offsets, which projected from the surface of the 
hailstone, and were, like the envelope itself, formed of clear homo¬ 
geneous ice (Fig. 4) In a paper published in the Proc . Asiatic 
Society for June, 1880, to which iny attention has been called 
by Mr. ScolL of the Meteorological Office, very similar club- 
shaped projections of transparent ice are desciibed by Mr. 
El an ford in large hailstones figured by Col. God win- Austen aa 
having fallen at Calcutta m March, 1877 

It is possible that in these cases the projections had originally 
the form of crystals, and that their faces and angles had been 
rounded off m passing through a warmer region of the atmo¬ 
sphere, such radiating ciystals of ice not being unknown In 
a memoir by Abich (" Ueber Kugel 11 age 1 im Unterem Kau- 
kosu*, 11 Vienna, 1879), for a knowledge of which I am also 
indebted to Mr Scott, an account is given of certain very large 
hailstones which fell at Tiffis in Georgia, and had large ice 
cry 1 sLais radiating from the surface. Geo. J Ai lman 

Ardmore, 1 ‘arksLone, Dorset, December li 


Sargassum 

I iind in Naiure, vol xxin p. 70, a short report on my 
papei, "Revision von Sargassum,” with several objection 1 -, 
which I believe to be erroneous It is said that the fragments 
occurring sometimes on the open sc.i, Lhe so called Sargassum 
hiitt/ti um t should have a bright yellow colour Not long ago I 
received fresh samples thereof from the Sargasso Sea, winch arc 
not yellow' at all, these fragment arc never bright yellow, but 
uf Lhe <;aine brown, varying to yellowish colour as decaying 
Incus vgsnu/osus I observed the latter, for instance, in this 
condition in several fjords of Norway, where I found broken 
Fucus m greater quantities than ever I did Sargassum in the 
open sea beliveen England and the West Indies 

Mu rocysti r pyi if era shows always stem and leaves entangled 
in a ball, if broken and swimming in the open sea (vide p. 235 
of iny treatise), and the Sargasso fragments of the open ^ca are 
also often entangled in compact balb, as Sir Wyville Thomson 
staler ("Tin. Atlantic,” 1. 194), and as it may be seen on my 
photolypic table, Iig, 1 

If Lhe floating Sargassum should have no repioductivc organ?, 
this would lie no difficult), buL rather a confirmation of my 
views on Lhe fragmentaiy natuie of swimming Sargassum, for a 
particular pelagic species could not be without reproductive 
organs Betides there have been found 11 wiLli certainty” some¬ 
times samples m the open sea lvith reproductive organ*, and I 
i^ave an explanation of their seldom occurrence by want or 
breaking oil of the air vesicles 1 he writer on my paper is 
miitakui in companng Macro:y\lis and Fucus with Sargassum, 
for the air-vesicles and reproductive organs of bargnssum are 
separate fiom the leaves and isolatcl on Lhin stalk*, which 
break off easily, w-lnlc those of Fucus and Macrocystis are never 
scparaLe, but in the middle of the leaf or on the base, or on the 
| bioadendof the Leaf or thallus. Therefore swimming Saigas sum 
is found often without reproductive oigan*, and its air-vesicles 
are often broken off, whilst on Macrocystis and Fucus such a 
separation is not possible. Having refuted thotc objections, and 
having also brought in my paper many more arguments against 
the existence and vegetation of Sargassum bacctferum than 
there arc mentioned in the short report, I hope that my resuUs 
on Sargassum wdl now generally be accepted 
Leipzig-Eutntzsch, December 4 Ono Kuntze 


Note on an Acoustical Constant 

The number of vibrations executed in a second by a stretched 
string is generally represented in the text books by a formula 
expressing the method of its variation with the determining 
circumstances, such as— 



where d is the diameter, / the length, j the specific gravity of the 
string, and T the tension or stretching force, but the absolute 
number of vibrations is not generally given by the formula. 
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Now if we write instead of the above— 



Wallace, I should have said that the climate of Vancouv 
Island was a good deal milder than that of London 

Ldmunij II. Verney 

Travellers' Club, Pall Mall, S W., December 11 


er 


where k is some constant, it is evident that k will not depend on 
the nature of the string but solely on the system of units employed 
to express d t /, and T. 

If C.G S. units be employed, we have, ai stated in Prof. 
Everett’s translation of Deschanel— 


ut length ; and 
adius of the wir 

” = vV ir/Vf w ^-r/-V7- 


where tn is the mass of unit length ; and as wc may write instead 
of m f rr'j, r being the radius of the wire, we shall have— 


• v 

so that here k — —— = 5642 approximately. 

With any other system of units we may of course determine k 
from the value just given, by multiplying or dividing by Lbe 
ratios of the new to the C G.S. units, for example, if d be 
expressed in millimetres, / in metres, and T m kilogrammes, our 
new constant would be— 

a I 10 1 - 

* V„- 1' Too V 9 8ioo ° 

= ", 04 = 5S87. 

ViT 

Hut we may also determine k directly for any system of units in 
the following manner :—If, in the formula— 


-<Wf. 


we make d t /, T t r, each unity, we shall have— 
n - l 

Imagine then a wire of water, 1 mm. diam., 1 metre long, 
stretched by a weight of I |kilo . its weight would be 7854 
grm., and IJ f the 11 tension length," or length which would 

be equal in weight to the stretching weight, would be b I °°° 

'7®54 

= 1273’2 metres. The velocity v of transmission of a pulse 
along the wire would be II - ^9*81 X 1273*2 = in 76 
metres per second, and the number of vibrations per second— 

" = h "i- “ 55 8S = *. 

the same figure as that obtained above. 

If the units in which d t /, and T are expressed are respectively 
the tenth of an inch, the foot, and the pound, k becomes 48 66 
In the later editions of Ganot's “rhysics" we find the 
formula— 


" = 9 8257 


given, where c is the 11 tension length,” and / the length of the 
L trmg, both expressed in inches. This formula would of course 
be of more easy application than those given above when we 
know the weight per foot of the siring, but docs not directly 
show the relation of n to the diameter and specific gravity 

xt W. J Grey 

New castle-on-Tyue j r f m ]iunx 


The U,S. Weather Charts 

1 SHOULD he much obliged if you would inform me wheiher 
the United Stales Monthly Chnrts of Meteorological Data, 
in continuation of the senes published in Nature, can be 
procured m London, and if so where. H. M 

6, Charles Street, Grosvenor Square, December 7 


Climate of Vancouver Island 

Mr, Alfred R. Wallace asserts in his letter published in 
Nature, vol, xxm. p. 124, that the climate of Vancouver 
Island is not 10 mild as that of Ixmdon 
For three yeors I commanded a gunboat on those shores, 
speaking from recollection, and not from recorded observations, 
and with great deference to so distinguished a naturalist as Mn 


Meteors 

On the evening of November 20 at about 8 p m my attention 
was attracted by a number of meteors appearing as often once 
per minute in different quarters of the heavens, but pursuing 
courses apparently radiating from a point near the constellation 
Andromeda M A. Veeder 

Lyons, New York, November 22 


THE PROBABILITY OF PHYLLOXERA 
CROSSING THE TROPICS 

M UCH alarm has been felt by Lhc wine growers of 
South Africa at the possibility of the phylln\era 
being introduced into the Cape vineyards Very stringent 
regulations have been framed in consequence, prohibiting 
the importation of living plants or vegetables in any form , 
and so rigidly have these lcgulations been carried out 
that ll is stated that, in accordance wuh them, a cargo of 
potatoes from New Zealand was destroyed on its reaching 
Capetown 

It is generally conceded by the experts who have been 
consulted that Lhe importation of vines, on the tissues of 
which Lhc phylloxera would be able to live in transit, 
must be prohibited The phylloxera can however, it is 
admitted, feed on no other .plant but the vine, and lhc 
imporlanL question foi Lhe South African Government 
to decide 15 whether it is really needful to exclude other 
plants or vegetables besides the vine In order to obtain 
the best opinion upon this point, I)r Maxmie Cornu was 
consulted He accordingly drew up scvcial reports, in 
which he expresses lhe opinion that, though extremely 
unlikely, it is still theoicLicdlly possible th.it the phylloxera 
should be conveyed from Europe to South Africa by 
means of other vegetable prodiu ts than Lhc vine, and he 
therefore supports the prohibitive action taken by the 
Cape Government 

The ini onvemencc to the community which such a 
policy involves is necessarily considerable The grounds 
of Dr Maxnne Cornu’s decision have therefore been 
caicfully considered by an entomologist who has studied 
the subject and who has diawn up Lhc following notes 
The question is of grcaL importance to all wine-growing 
countries in the southern hemisphere, and as these 
doubtless contain many readers of Natur*, I think the 
publication of these notes in its columns will give them 
the best opportunity of being fairly considered 

W. T T. D. 

Notes on Dr Cornu's Reports on the Phylloxera , and 
on the Protective Measures against its Introduction 

Among the 11 truths ” laid down in the first report. No. 

I is, "The Phylloxera vastatn _ L lives only upon the 
vine” This is emphasised in the third report (“ Memo¬ 
randum on Laws of Protection, <Scc T, \ Paragraph No IV , 
stating, “they (the insects) can, moreover, subsist only 
upon the vine ” 

Notwithstanding these unreserved statements of this 
fundamental fact in the life history of phylloxera, the same 
“ Memorandum on Laws of Protection, &c , 1 proceeds (in 
its “ General Conclusion w ) lo recommend, ,f if such a course 
were possible,” the imitation of "the example set by 
Algeria, and to forbid the introduction of all vegetable 
products whatever, with the exception of those which are 
absolutely required for consumption ” 

It may well be asked on what giound such a recom¬ 
mendation is based After btating (Third Report, Para¬ 
graph IV ) that the phylloxera cannot live when dis¬ 
sociated from the vine for more than four or five days, 
and requires protccfon fiom dessicalion in any case, Dr 
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Cornu proceeds (Paragraph V) to sketch "the most 
favourable conditions for the introduction of the insect n as 
follows .— 44 A phylloxera is removed in the soil, say a 
pregnant mother, which survives for a period of five days ; 
it lays an egg before dying , the egg Lakes fifteen days to I 
hatch (at the mean temperature of 59 deg Fahr), and the 
young insect which is produced five days to die This 
makes in all twenty-five days" That is to say,that the 
maternal phylloxera, when in articulo mortis at the end of 
hci five days' dessication and starvation, is to lay an egg ; 
that this egg. produced under such extraordinary con¬ 
ditions, is to natch m due course, and, after undergoing 
total starvation from its birth, is to lue out the normal 
term of five days allotted to the moLlier (presumably well 
fed until she Started on the dolorous voyage), and after 
all this is to land at the Cape and propagate its species in 
the nearest vineyard at hand 1 If tnese are “ the most 
favourable conditions " under which the phylloxera would 
be introduced, we may surely say with Dr. Cornu in 
another part of Lhc same report (Paragraph VII. a) that 
44 it would lequire a concatenation of circumstances which 
it is difficult to imagine to bring about the misfortune of 
the insect's introduction." It is as well also to note that 
the writer expressly states (Paragraph V*) thajt the egg’s 
hatching is accelerated when the temperature exceeds 59 
deg Fahr., so that in the supposed case, if the starve¬ 
ling progeny cvei did see the light on the voyage, it would 
probably emerge in a tropical temperature long before the 
normal fifteen days allowed, and so resign its life of total 
abstinence before reaching the promised land of plenty 
at the Cape. 

Let us now turn to the "winter egg," which, as Dr 
Cornu states (Paragiaph VI.), "is particularly to be 
dreaded" This is the raiest condition of the insect, 
each female of the generation which includes both sexes 
laying only one egg (Paragraph VI) 

11 It is to this egg alone that the introduction of the 
hylloxera in parking-case9, straw, See, could be attri- 
uted, this would how ever require confirmation ; in 
fact I am not aware of any well-authenticated instance 
of the introduction of the phylloxera resulting from the 
transmission of the winter egg" (Paragraph Vll ). 

This admission on Lhe writer’s, part seems to lcduce 
any apprehension about the winter egg to infinitesimal 
proportions, especially when it 13 noted that the "winter 
egg," as its title implies, is a state limited to cold weather, 
and "commences to develop at the return of the fine 
weather" (Paragraph VI.) If a specimen of this rare 
etuf d'hxvtr did by, any chance (in the absence of the 
vine-stems or branches upon which it is laid) start on 
a voyage for South Africa, we may be very sure that in its 
passage thiough the whole extent of both tropics it would 
very speedily ccasc to merit its title, and become a miser¬ 
able phylloxera dW, only to share the fate of its luckless 
relative, produced from the last dying egg of the mire 
fondeuse* It does not mend matters tg find Dr. Cornu 
stating in italics (Paragraph VII.), 11 Such introduction 
is nevertheless possible from a scientific point of view” 
Impossibility can with accuracy be predicated of but very 
few propositions, as a rule it is safer to say of most 
matters apparently inciedible that it is next to impossible, 
and this may v ery certainly be said in the present case , 
and when all known facts and conditions place every 
probability againsL a bare possibility, wise men will know 
how to aq. 

As longj as vines and all parts of vines from abroad are 
kept out of the Cape, the requirements of the wine industry 
arc fully ipet This prohibition wa9 put in force by the 
late Government, by Proclamation No 88, of November 
30, 1876, and has been m force evei 'since that date. As 
late as the 4th December last, attention was specially 
directed to this Proclamation, with the intimation that its 
provisions would be stiictly enforced (in Government 
Notice, No. 1288, of 1879) The present superfluous 
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and vexatious restrictions were added by Proclamation 
No 14, of January, 1680, and all the facts adduced by 
Dr. Cornu point to their futility. 


SONGS OF THE SCIENCES—I. ZOOLOGY 

\X 7 'E must regard it as a noteworthy sign that Science 
V V has begun to percolate so through society generally 
that it has reached the pages of Punch Almost every 
week we find a bit of more or less telling waggery, and 
last week the first of a series of “Songs of the Sciences" 
appeared, which wc leproduce :— 

Oh I merry is the Madrepore that sits beside the sea* 

The eheery little Coralline hath many charms for me ; 

I love the fine Echmoderms of azure, green, and grey, 

That handled roughly fling their arms impulsively away : * 

Then bnng me here the microscope and let me see the cells. 
Wherein the little Zoophile like garden floweret dwells. 

We’ll take the fan Anemone from off its rocky seat. 

Since Uondelebus has said when fried ’tis good to eat; 
Dyspeptics from Sea-Cucumber^ a lesson well may win, 

They blithely take then organs out and then put fresh ones in. 
The Rotifer in whirling round may surely bear the bell, 

With Oceanic HydrozouL that Huxley knows so well. 

You’ve heard of the Oclopni, ’tis a pleasant thing to know, 

He has a ganglion makes him blush not red, but white as snow : 
And why the Grange Cercam, to go a long way back, 

Wears ever, as some Indie-, do, a fashionable "sac” ; 

And how the Prawn has parasites that on his head make holes. 
Ask Di. Cobbold and he’ll say they’re Just like tiny soles 

Then study well zoology, and add unto your store, 

The talcs of Biogenesis and Protoplasmic lore , 

As Faley neatly has observed, when into life they burst, 

The frog and the philosopher aie mat the same at first. 

But what's the origin of life remains a puzzle still, 

Let Tyndall, Ifaeckei, IJastian go wi angle as they will. 


THE A UGUST A URORAS 

I had the pleasure of witnessing to gTeat advantage 
at Christiania the superb aurora of August 12 last, 
as well as that of the 13th, it is possible that some account 
of these displays as seen m Norway may be useful for 
comparison with accounts of their appearance in England. 

My attention was first drawn to the aurora on going 
into the open air at n pm At 10.30 p.m a friend had 
remarked that the night seemed unusually dark, and that 
the stars were shining brightly. When first seen by me 
the aurora consisted of a wide arch of diffused light, the 
centre of which was about 30° in height. A few broad 
streamers were then beginning to appear. I walked as 
quickly as possible to a hill whence a good view could be 
obtained, but I had hardly got there before the aurora 
had already reached, about 1 i.rop m , its maximum splen¬ 
dour. Broad streamers had by this time covered almost 
the whole of the northern half of the heavens, converging 
to a point considerably south of the zenith, forming a 
grand corona The arch was still highly luminous, and 
From its upper margin coruscations or waves of white 
light shot up every two or three seconds towards the 
zenith. At this time also there suddenly appeared 
to the east of magnetic north a splendid sheaf of 
rays proceeding from, the horizon altogether beyond 
the auroral aren, and apparently in complete indepen¬ 
dence of it. These rays, through bright, attained an 
elevation of only some 35°, and belonged apparently 
to a distinct auroral discharge. At 11,15 the arch had 
already begun to fade, but a mass of rays shone out 
brightly near its eastern termination. Throughout the 
display I was struck by the tendency to the formation of 
compact bodies of streamers which seemed to flank each 
end of the arch. As the arch faded the pulsations of 
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light increased in frequency and brilliancyj and at 11.25 
they might be described as broad flashes overspreading 
a large part of the northern half of the sky, always 
travelling upwards, and sometimes passing the zenith. 
The main body of streamers had by this time mostly 
faded, after going through an extraordinary senes or 
changes which I found it quite impossible to record 
Every minute or two new rays would strike up to the 
zenith, or sometimes beyond, and every now and then a 
ortion of an older ray would suddenly shine out with a 
ind of phosphoric light. 

The display now rapidly faded, and though at 1135 
and again about 11.45 there were minor reappearances of 
rays, the aurora seemed to be near its end, and I returned 
home. 

The brightness of the phenomenon was somewhat 
delusive , for when a superb corona of rays covered the 
northern sky, 1 could only just read my watch by its 
light, and could not read what I endeavoured to write 
down on paper The light was either white or of a 
greenish yellow tinge. There was no trace of the redness 
or other colours seen on other occasions. 

By very good fortune I was able to watch the aurora 
of the next night (August 13) under the most favourable 
possible circumstances, namely, while steaming down the 
ChrisLiania Fyord, in the steamship Angelo , during a 
beautiful calm evening. The aurora began at 10 20 p.m 
with a very faint uniform arch, or rather line of white 
light, appearing 3 ° or io° above the horizon, with difficulty 
distinguished from the twilight This soon faded away 
entirely, but at 1035 reappeared as a very distinct 
luminous arch, separated by a dark space from the twi¬ 
light. Some slight signs of rays now also appeared 

At 10,45 th e arc h seemed to be rising somewhat, with¬ 
out ever attaining a height of more than about 15 0 . The 
lower edge became indented by ray-like notches There 
was a tendency to the formation of streamers at the flanks. 
At 10 50 a fine single ray shot up from the horizon right 
thiough the arch, at io° to west of true north. Streamers 
also began to appear above the arch, and especially at its 
eastern end , but the streamers were m no way comparable 
to those of the previous night The arch now began to 
lose its previous regular form, and to go through a re¬ 
markable series of gradual changes and contortions, 
which it is impossible to describe By degrees the eastern 
end became incurved in the manner of a folded curtain 
(like the pictures of auroras in the Polar regions which 
we see in books), and a few fragments of rays tended to 
form an inferior arch. 

For more than an hour the light of this aurora was 
steady; but about II 30 pm pulsations first began to 
appear faintly, soon increasing in frequency and width. 
As the pulsations grew the arch almost insensibly disap¬ 
peared, but patches of light and t fragments of rays 
occupied the aky above where the arch had been, and 
were every instant lighted up, as it were, by the passing 
coruscations These flashes of light became more and 
more frequent, following each other every second, or even 
several times in a second, so as to produce at last a kind 
of rustling or dancing appearance. They were most 
intense upon the rays and patches, but were not confined 
to them. At 12.30 the display was failing, the waves 
being less freouent. At 1 a.m. there remained only a few 
irregular patches of faint, steady light, with occasional 
flashing waves. The light was again white, or greenish 
yellow. On neilliei occasion did the aurora seem to have 
the slightest relation to the ordinary vaporous clouds of 
the atmosphere, nor did the dark space beneath the arch 
seem to be more than might be explained as the effect of 
contrast. 

Mr. Thomas Bennett, who is well known to all Nor¬ 
wegian travellers, and has resided many years in Christi¬ 
an^ informed me that the * aurora of the 12 th was 
probably the finest he had ever seen among the many 


grand displays which occur in Norway. Though I have 
witnessed several fine auroras, including some of those 
seen in the United States in August and September, 1859, 
and two fine displays of the Aurora Australis (September 
14 and 16, 1854), I cannot call to mind that I ever saw 
coruscations or waves of electric light at all approaching 
those seen at Christiania on this occasion. The books 
say comparatively little about these coruscations, nor do 
the letters In Nature, vol. xxii. p 361, mention them as 
seen in England Yet they probably represent the most 
important part of the phenomenon, the active discharge of 
electric energy 

1 neither saw nor heard anything in Norway of an 
aurora on the night of August 11. About the dates I give 
there can be no possible mistake, because the steamboat 
from Christiania to Hull departed as usual on Friday 
evening (August 13) The times mentioned are the local 
tunes by the public clock at the Christiania University 
Buildings. W. Stanley Jkvons 

P.S.—The above account was mostly written a few 
days after my return to London, according to notes taken 
at the time. I print it now for what it may be worth. 
After thinking the matter over for three months, and 
comparing the auroral coruscations above described with 
the exquisite discoveries of Mr. Crookes, taking into 
account also some lemarks m the article on auroras in 
the new edition of the ,f Encyclopedia Bntannica,” I 
venture to make the suggestion that these corusca¬ 
tions arise from highly tenuous matter (in what Mr. 
Crookes calls the radiant state) projected through the 
higher parts of the atmosphere. It is not possible 
by words to give an impression of such a phenomenon 
in the least degree approaching to that naturally acquired 
by watching it under favourable circumstances for several 
hours. My belief is, that during the auroras described, 
puffs , as it were, of radiant matter were discharged at 
a great elevation above Llie earth’s surface, and the 
luminosity of these puffs perhaps arises from conflicts 
between Lhe projected molecules and those already spread 
about the almost vacuous space. The arch and most of 
the streamers probably belong to a lower, though still a 
very high part of the earth’s atmosphere, but certain of 
the stiearners, as well as paLches of luminous matter seen 
on the night of the 13th, certainly exist in the lofty regions 
through which the radiant matter is projected The ex¬ 
planation of the streameis must probably be approached 
through that of the coruscations, but they are effects of a 
very different kind W. S. J 

November 22 


THE INFLUENCE OF A TUNING-FORK ON 
THE GARDEN SPIDER 

TTAVING made some observations on the garden 
^ spider which arc I believe new, I send a short 
account of them m the hope that they may be of interest 
to the readers of Nature 

Last autumn, while watching some spiders spinning 
Llieir beautiful geometrical webs, it occurred to me to try 
what effect a tuning-fork would have upon them. On 
sounding an A.fork and lightly touching with it any leaf 
or other support of the web or any portion of the web 
itself, I found that the spider, if at the centre of the web, 
rapidly slews round so as to face the direction of the fork, 
feeling with its fore feet along which radial thread the 
vibration travels. Having become satisfied on this point, 
it next darts along that thread till it reaches either the 
fork itself or a junction of two or more threads, the right 
one of which it instantly determines as before. If the 
fork is not removed when the spider has arrived it seems 
to have the same charm as any fly . for the spider senes 
it, embraces it, and runs about on the legs of the fork 
as often as it is made to sound, never seeming to learn 
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by experience that other things may buzz besides its 
natural food. 

If the spider is not at the centre of the web at the time 
that the fork is appliedj it cannot tell which way to go 
until it has been to the centre to ascertain which radial 
thread is vibrating, unless of course it should happen to 
be on that particular thread or on a stretched supporting 
thread in contact with the fork 

If when a spider has been enticed to the edge of the 
web the fork is withdrawn and then gradually brought 
near, the spider is aware of its presence and of its direc¬ 
tion, and reaches out as far as possible in the direction of 
the fork, but if a sounding fork is gradually brought near 
a spider that has not been disturbed, but which is waiting 
as usual in the middle of the web, then instead of reaching 
out towards the fork the spider instantly drops—at the 
end of a thread of course If under these conditions the 
fork is made to touch any part of the web, the spider is 
aware of the fact and climbs the thread and reaches the 
fork with marvellous rapidity. The spider never leaves 
the centre of the web without a thread along which to 
travel back If after enticing a spider out we cut this 
thread with a pair of scissois, the spider seems to be 
unable to get back without doing considerable damage to 
the web, generally gumming together the sticky parallel 
threads m groups of three and four. 

By means of a tuning-fork a spider may be made to eat 
what it would otherwise avoid I took a fly that had 
been drowned in paraffin and put it into a spider's web 
and then attracted the spider by touching the fly with a 
fork. When the spider had come to the conclusion that 
it was not suitable food and was leaving it, I touched the 
fly again This had the same effect as before, and as 
often as the spider began to leave the fly I again touched 
it, and by this means compelled the spider to eat a large 
portion of the fly. 

The few house-spiders that I have found do not seem 
to appreciate the tuning-fork, but retreat into their hiding- 
places as when frightened, yet the supposed fondness of 
spiders for music must surely have some connection with 
these observations, and when they come out to listen is it 
not that they cannot tell which way to proceed ? 

The few observations that I have made are necessarily 
imperfect, but 1 send them, as they afford a method which 
might lead a naturalist to nolice habits otherwise difficult 
to observe, and so to arrive at conclusions which I m my 
ignorance of natural history must leave to others. 

C. V. Boys 

Physical Laboiatory, South Kensington 


THE MINERALOGICAL SOCIETY OF GREAT 
BRITAIN AND IRELAND 

T HERE was a time, now almost beyond the memory 
even of the oldest inhabitant, when the stillness of 
our learned halls was unbroken by the wrangle of con¬ 
tending geologists, when the science of geology could not 
be saia yet to exist, when those who occupied themselves 
with stones found a congenial atmosphere of solemnity in 
ihe quiet domain of crystallography, whence with the 
boldness of adventurers they made little excursions into 
the more open and dangerous waters of chemistry, Days 
of slumberous peace as they now seem to one who turns 
over the ponderous dusty pages in which their records 
are duly chronicled ! To the mineralogist of Lhosc days 
the interest and importance of rock-masses was measured 
by their richness or poorness in mineral specimens. 
Surrounded by his cases of minerals—the reward of years 
of patient toil and judicious expenditure, with what tender 
interest would he survey his treasures ! We knew him in 
old times, yea and loved him. Enthusiastically would he 
describe how he had contrived to secure that priceless 
unique crystal; how day after day he had searched the 
rocks in vain, till at last one lucky stroke of the hammer 


laid open that magnificent druse; how he had bought 
that matchless group from a sailor who used it to keep 
down the lid of his tobacco box. Kindly too he was, 
and all the more if you took interest in his favourite 
pursuit. Ask him to tell you the difference between two 
resembling minerals, and he would launch out with evident 
relish into his " external characters." Lovingly would he 
handle the specimens, as if they were the children of his 
old age. Eagerly would he descant upon the difference 
between "lamellar distinct concretions”; how some were 
" indeterminate curved lamellar,’ 1 others were " fortifi- 
cations-wise bent," And then would follow the whole 
string of characters—“ semi-hard/’ ,f not particularly diffi¬ 
cultly frangible,” "supernatant, 1 ” "pretty cold, 1 ’ "not par¬ 
ticularly heavy,” between “aurora-red" and "hyacinth- 
red," or between ,f mountain-green" and “celandine- 
green.” Such jargon it seemed to youthful ears I One 
could not but admire indeed its methodical precision, but 
the questions ever forced themselves on one's mind—What 
is the living truth underlying it all ? Were minerals 
really created merely as a basis for our old friend's 
systems of classification? Or can they not be made to 
yield up some intelligible record of their own history and 
of the planet of which they form a part ? 

When the discoveries of William Smith drew off the 
attention of students to Lhe marvels revealed by strati- 
graphical geology, mineralogy rapidly sank into neglect 
in this country. By a curious revulsion of opinion rocks 
were now appraised as of importance in proportion as 
mere mineial specimens weie absent from them, for where 
these occurred organic remains were usually not to be 
looked for; and organic remains now took the place of 
minerals. Men who would formerly have trudged cheer¬ 
fully a whole day with a 14-lb. hammer on their shoulders 
to secure a few minerals were now to be seen as enthu¬ 
siastically hunting for ammonites, gryphaeas, belemmtes, 
echini, fossil fishes, and other buried treasures of the 
stratified foimations. Unmeasured was the scorn of the 
veteran mineralogist for this new-fangled pursuit. To 
neglect such attractive objects as minerals, with their 
exquisite forms and colours, for the dingy and fragmentary 
relics of extinct whelks, lobsters, and other pre-adamite 
vermin seemed to him an utterly unaccountable form of 
madness. And so his beloved cabinet became dearer to 
him than ever. In its quiet retreat he lived with his 
specimens in the past, and allowed the strong rising tide 
of paleontology to rush and roar past him unheeded. 

But cycles appear in scientific as in political opinion 
For some years past there has been a growing conviction 
that palaeontology has had a long enough monopoly of 
power in Lhe geological commonwealth, and that the mincral- 
ogical side of the science has in this country been unduly 
neglected and discouiaged. The attention now bestowed 
among us upon petrographical research is a pleasing proof 
of the reality ana steady progress of this reaction Another 
token of the same change is supplied by the foundation 
and encouraging growth of the Mineralogical Society of 
Great Britain ana Ireland This society was instituted 
in the early part of the year 1876. It counts among its 
members a laige and increasing number of the Best 
geologists in the three kingdoms. But its operations are 
carried on so quietly and unostentatiously that its work 
and aims are probably not yet so widely known as they 
deserve to be. A body gathered under the leadership of 
Sorby and Heddle is one which may count on support 
from all to whom the advancement of mineralogy 
and mineralogical geology among us is an object of 
interest. As a rule our scientific societies are bodies 
with a local habitation, gathering most of their effective 
members from the district in which their rooms are placed. 
But the Mineralogical Society, as its name denotes, 
embraces the whole United Kingdom. It has no build¬ 
ings of its own nor any one special home. Its meetings, 
like those of the British Association on a large scale, act 
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held from time to time in different towns throughout the 
country, its object being to form a bond of union among 
those who cultivate mineralogy or who wish to see this 
science restored to the place which it ought to hold in a 
land where so much sound geological work is being done 
The Society publishes a 11 Mineralogical Magazine/’ of 
which three volumes and part of a fourth have already 
appeared. This publication contains numerous papers 
by Dr Heddle and the indefatigable secretary, Mr 
Collins, also some by Mr Sorby, the late Mr J C 
Ward, Prof. Bonney, and other well-known writers No 
one need fear to encounter in its pages the resuscitated 
ghosts of the old mineralogical “Dryasdusts" Peace 
to their manes ! They did good though limited work 
in their day, which deserves our respect for its thorough¬ 
ness. But, with affectionate reverence for these early 
masters and their crabbed lingo, wc breathe a more open 
breezy atmosphere now. The mineralogist's ken sweeps 
far beyond the limits of his cabinet and laboratory. 
Hand-in-hand with the geologist and palaeontologist., 
being elder brother to both, he takes his share in the 
task of unravelling the structure and history of the earth. 
Towards the attainment of this union the Mineralogical 
Society aims, and it deserves the heartiest wishes for its 
success Arch. Geiiue 


SMOKELESS LONDON 

I WRITE for the purpose of expounding a scheme 
which, if adopted, would make London a smokeless 

city 

When taking upon myself to explain a subject in a few 
minutes which has taken many years to develop in my 
■own mind, iherc is a great temptation to put the reader 
in possession of the steps which led to the conclusion 
The conclusion itself however has so much to recommend 
it that 1 will confine myself to the results of my reasoning 
only. It is enough to say that they were arrived at to a 
great extent by an exhaustive exclusion of less feasible 
plans 

First then I propose to take advantage of the existing 
plant of the gas companies I find tliey are amply 
sufficient for the purpose 

Instead of taking 10,000 cubic feet of gas per ton from 
the coal, I propose to take 3333 cubic feet, and to pass 
three times the quantity through the retorts, 01 any oilier 
proportion that may be found most convenient. The 
result of doing so is startling 

The companies will have double the quantity of by- 
pi oducts they have at present in the shape of tar and 
ammoniacal liquids , the community will have 24-candlc 
gas instead of 16-candle gas ; the fuel resulting from the 
process will light readily, and it will make a cheerful fire 
that gives out 20 per cent more heat than common coal, 
London would become a smokeless city 
In dealing with the figures I shall take them roughly, 
but in such a way that by including a few outlying cor¬ 
porations Lhey could be made absolutely correct. 

1 take the total annual consumption of coal in London 
to be 6,000,000 tons Of this I take 2,000,000 tons to be 
the annual consumption of the gas companies The total 
quantity of fuel used for general purposes I take to be 
4,000,000 tons of coal and 1,000,000 tons of coke sold by 
the gas companies. 

We shall now see what would be the result if we tieat 
the whole of the 6,000,000 tons in the retorts on an ex¬ 
traction of less than three hours, instead of the six hours 
at present prevailing. 

The total quantity of 16-candle gas consumed in London 
may be taken at 20,000,000,000 cubic feet. This would be 
at the rate of 3333 cubic feet per ton upon 6,000,000 tons, 
the total quantity of coal consumed in London. The 
residual smokeless fuel would amount to 5,100,000 tons. 
Of this 1,000,000 tons would be required for the extraction 
of the gasj leaving 4,100,000 available for the general 


uses of the community This has to be compared with 
Lhe 4,000,000 tons of coal and the 1,000,000 tons of coke 
alieady referred to as consumed at present Now the 
smokeless fuel which results from an evtiaction of 3333 
cubic feet of gas per ton has a heating capacity fully 20 
per cent greater Lhan common coal, and 10 per cent, 
greater than coke. This gives us the exact equivalents 
of the 5,000,000 tons of fuel at present in use 

So far the account as regards the fuel available for the 
community balances. We may now deal with the differ 
ence in value between 16 and 24-candle gas As the 
value of the gas vanes directly a'a its illuminating power, 
the calculation is very simple If we take the average 
price of 16-candle-gas to be 3-r. 6 rf per thousand cubic feet 
we shall find the total value of the 20,000,000,000 consumed 
in London to be 3,500,000/, but as we have by my 
scheme the same quantity of 24-candlc-gas, the value will 
be increased to 5,250,000/ ; here then we have an annual 
sum of 1,750,000/ to place to the credit of the system. 

'iurning now to the by-products seeing the gas 
companies by Lhc new arrangements would subject three 
times the quantity of coal to the heat of their retorts 
during the period when the tar and ammoniacal liquors 
pass off most rapidly, I do not think I am wrong in 
estimating the yield at double its present amount Taking 
this upon the tar and ammonia to yield 3-r. 9// per ton of 
coal, wc find Lhe total value of these bypioducts to be, 
at present, on the supposed consumption by the gas 
companies of 2,000,000 tons of coal per annum, 375,000/ 
This being doubled under my scheme, an additional sum 
of 375,000/ must be placed to its credit. 

But the basis upon which we have hitherto been 
arguing is that the gas companies under the proposal 
scheme are getting their coal for nothing. We have 
been supposing that Lhc community become the pur¬ 
chasers of 6,000,000 tons of coal and hand it to the gas 
companies At picscnt London only pays for its general 
consumption on 4,000,000 Lons of coal and 1,000,000 tons 
of coke. Let us now suppose that the companies pay the 
same sum annually that they do at present for their coals; 
if so, they would pay upon 2,000,000 tons, or an annual 
amount of 1,600,000/, if their coals cost i6j. per ton 
From this falls to be deducted the money they at piesent 
draw from their sales of coke, which, when taken at 6j 
ycr ton of coal carbonised under the existing system, still 
leaves a sum of 1,000,000/, which they could afford to 
pay per annum for the use of the 6,000,000 tons of fuel 
as proposed in my scheme. We will now take the total 
payments of the community for their coal to be upon 
6,000,000 tons, for which wc will further suppose they 
pay at the rale of i6j per ton first cost This would 
amount to 4,800,000/ pei annum From this falls to be 
deducted the 1,000,000/ contributed by the gas com¬ 
panies for the use of the fuel, also the 1,750,000/ charged 
on the difference between the 16- and 24 candle gas 
already referred to, also the sum of 375,000/ of additional 
income from the by-products This would leave a net 
sum paid by the community for its fuel under my scheme 
of 1,675,000/ Under the present system they have to 
pay, say i6j. per Lon on 4,000,000 tons of coal, and say 
12J per ton on 1,000,000 tons uf coke This makes in 
all the sum of 3,800,000 per annum Here then we have 
a balance in favour of my scheme of 2,125,000/ annually 
This may be taken as the yearly value of London smoke, 
which I propose to convert into useful products by the 
plant at present tn use. 

I have only in conclusion to say one or two words about 
the efficiency of the scheme as regards the fuel It lights 
easily, it gives off no smoke, it makes a cheerful fire, it 
gives out more heat than either coal or coke, it will be 
cheaper per heat-unit than the coal at present in use, 
London would become a smokeless city, and all that 
would fall to be deducted from the sum of 2,125,000/. per 
annum would be confined to a few items, such as the cost 
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of additional workmen employed in charging the retorts, 
interest upon additional capital required for transit 
appliances, and the teum to be made with the gas 
companies for carrying out (.he scheme 1 

I cannot close without acknowledging the help I have 
received from Mr. Wallace, the gas manager at Woolwich 
Arsenal, and the valuable information obtained from Mr 
Field's tabulated accounts of the London gas companies. 
So far as I am awaie my contributions to the Builder 
and elsewhere are the only writing on the subject of my 
scheme that has ever been made public. 

W D. Scott Moncrieft 
Westminster, December 13 


NEW GUINEA 1 

O F the few travellers who have attempted to explore 
the great island of New Guinea, Signor D'Albcrtis 
must undoubtedly be considered the chief, since he alone 


has made extensive and repeated journeys both in the 
north-western and the south-eastern parts of the island, and 
has thus been able to examine and compare some of the 
most distinct tribes or races which inhabit the country. 
The narrative of his travels has therefore been looked for 
with some interest, for though several of his journeys 
have been more or less fully described in newspapers and 
magazines, it was felt that much mu*t remain Lo be told, 
and that so energetic a traveller would probably be able 
to throw some fuller light on the hitherto doubtful 
affinities and relations of the Papuan races 
Leaving Genoa in November, 1871, in company with 
the well-known traveller and botanist Dr. Beccan, and 
making short excursions in Java and the Moluccas, our 
travellers hired a small schooner at Amboyna in March, 
1872, to take them to Outanata, on the south coast ol 
New Guinea , and after some delays at troram seeking a 
pilot and interpreter, on April 9 D' Albertis records in his 
journal. " A memorable day 1 At last I tread the mya- 



Fic 1 —Mount Yule Range, seen from Yule Island 


tenous land. At last, leaping on shore this morning, I 
exclaimed, 1 We are m New Guinea ! 111 

Finding no safe or convenient place to stay at on the 
south coast, they proceeded to Salwati and fived their 
abode for some time at Sorong, a small island close to the 
north-western extremity of the main land of Papua From 
this point they made excursions into the in tenor, and 
D'Albertis resided some time at the inland village of Ramoi, 
where he was near dying of dropsy and fever. They then 
went m a native vessel to Dorey Harbour, where they 
arrived in August, and sttled themselves at Andai Village, 

v By experiment I find that lha greater healing power of the fuel in 
excev. uf tnc cole more Lima mftkej up for the coding v* Inch luket place on 
accnunt of ihc more frequent charging of the rtiorls 

■ 'Nxw Guinea Whal I Did and Whal I h’aw ,J By L M D'Albertu, 
Officer of ihe Order or ilia Crown of Italy, Sic , &c In iwo volumei 
(London, Sampson Low, Mart ton, Scarle and Rivingtc n, i8Bc ) 


where a German missionary resides. Here they had a 
house built, which was their headquarters till November, 
and D'Albeitis succeeded m spending some weeks at 
Ilatam, a village on Mount Arfak, about 3500 feet above 
the sea, and m the midst of the forests inhabited by the 
finest and rarest of the birds of paradise. On the very 
day after his arrival here he shot both the shielded and 
the six-shafted paradise-birds (Lophorma atra and Parotta 
sexpcnms\ two species which had certainly never before 
been seen alive or freshly killed by any European ; and 
before he left this spot he obtained mapy other rare 
specie?, besides an altogether new and beautiful kind, 
which has been named Drepanornis albertisu 

Constant attacks of fever and dropsy, however, reduced 
him to such a state of weakness that it was absolutely 
necessary to seek a change of climate, and returning to 
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Amboyna he was taken by an lLalian man-of-war to 
Sydney, making some stay at the Aru Islands and South- 
Eastern New Guinea on the way. Thence he went 
home by way of the Sandwich Islands, San Francisco, 
and New York, reaching Europe in April, 1874, and thus 
terminating his first voyage to the far east. 

When leaving Dorey in the end of 1B72 he had deter¬ 
mined to return to the north coast and to penetrate further 
into its forest-clad mountains, but the subsequent journeys 
of Dr Mayer, of which he heard at Sydney, and Di 
Beccari’s intention to return to the same district, induced 
him to turn his attention to the south, where he had 
obtained from the natives the skin of a new bird of 
paradise, and where the lofty ranges of Mount Yule and 
Mount Stanley offered the prospect of an equally rich 
and still less Known exploring ground. Accordingly, in 
December 1874, he reached Somerset (Cape York) by 
way of Singapore, with the intention of settling at Yule 
Island, which lie had before fixed upon as convenient 
head-quarters for the exploration of Southern New Guinea 
After some difficulty and delay he reached the island on 
March 17, and finding the natives friendly obtained 
permission to occupy some land and build a house 
Here he stayed till November, having wnh him a young 
Italian, two Cingalese, and five Polynesians, making 
large collections of natural history, exploring the island 
and the shores of the mainland, but being quite un¬ 
successful in his attempts to reach even the foot of the 
great mountains of the interior 

This completes the first volume, which contains by far 
the most interesting matter both to the naiuralist and to 
the general reader The second volume is devoted to a 
detailed journal of three successive voyages up the Fly 
Rlveri the first In the missionary steamer EIhm%<rwan t 
the two others in a small steam-launch, the Ncva } lent 
him by the Governor of New South Wales On the 
tecojid and most successful of these voyages D’AIbertis 
penetrated to the very centre of the great southern mass 
pf New Guinea, reaching the hilly country, but not the 
great central range of mountains, of which a few glimpses 
were obtained at a considerable distance. 

The first impression produced by the careful perusal of 
these volumes is, that Signor D'AIbertis has all the best 
qualities of an explorer—enthusiasm, boldness, and re- 
source, a deep love of nature, great humanity, and an 
tmount of sympathy with savages which enables him Lo 
read their motives and appreciate the good qualities 
which they possess To the character of a scientific 
traveller he makes no claim, and those who expect to find 
any sound generalisations from Lhe results of his observa* 
tions will in all probability be disappointed. Let us, 
however, by a few examples and illustrative passages, 
enable our author to speak for himself, . 

While residing at the village of Ramoi he became 
prostrated by fever, and was besides almost starving, for 
the natives would sell him nothing neither would they 
carry his baggage to enable him to return to Sorong 
Determining however not to die there without an effort, 
he sent for some of the chiefs to speak to him, and then 
grasping his loaded revolver assured them that unless 
they gave lum men at once to assist him to leave the 
place not one of them should quit his hut alive The 
plan succeeded. One was allowed to go and fetch the 
men, the others remaining as hostages, and the revolver 
never left his hand till his baggage was all on board the 
canoe A little later when the travellers were on their 
way to Dorey, the native crew were very insolent, and 
boasted that when they reached their own country they 
would kill all the white men D’AIbertis, hearing this, 
asked the man if he dared to repeat it, and on his 
doing so suddenly seized him by the throat and pitched 
him overboard. He was, of course, on board again in a 
moment, and instantly seized 1 3 bamboo to attack our 
travellers, but they exhibited their revolvers, and so cowed 


the whole crew that they became quiet and submissive for 
the rest of the voyage, An admirable portrait of one of 
these Dorey Papuans (Fanduri) 15 given, and the present 
wntei can almost believe that he recognises in it one of 
his own acquaintances at Dorey in 1858. 

More amusing was the way in which Signor D’AIbertis 
made use of the aneroid on his journey to Hatam. His 
porters, who had agreed to Lake him there for a fi\ed 
payment, stopped at a village to rest, and on being told 
to go on, saia, "This is Hatam, pay us our wages.” He 
knew however, both by the distance and elevation, that 
that they were deceiving him, and told them so, but they 
again said, “This is Hatam , pay us How do you know 
that Lhis is not Hatam ? 11 He then took his aneroid out 
of his pocket, and laying his finger on a point of the scale, 
said, '^Here is Hatam , this thing tells me where it is , " 
and then explained that when they got higher up the moun¬ 
tain the index would move, and when ihey reached Hatam 
it would come to the point he had marked This asto¬ 
nished them greatly, but they would not believe it withouL 



Fig a — Fandun, a Dorey Papuan 


proof. So lie let one of them carry it himself to the top 
of a small hill near, when they saw that the index had 
moved, and on coming down that it moved back againL 
This quite satisfied them. They acknowledged that the 
white man knew where he was going, and could not be 
deceived, so they at once said, “Let us rest to-day , to¬ 
morrow we will go to Hatam." Of course every man 
and woman in the village wanted to see the little thing 
that told the stranger where lay the most remote villages 
of the forest; ana thus the traveller’s influence was 
increased, and perhaps his personal safety seemed. 

In his sccona journey he provided himself v ith dyna¬ 
mite and rockets, which were very effectual in frightening 
the savages and giving him moral power over them. At 
Yule Island he was on excellent terms with the natives, 
on whom he conferred many benefits. Yet during his 
absence on an exploration his house was entered and a 
large quantity of goods stolen. In recovering these and 
firmly establishing his power and influence he showed 
great ingenuity. Calling the chiefs and other natives 



*54 


NATURE 


[Dec. 16, 1880 


together—who all pretended great regret at his loss, 
though the robbery must have been effected with their con¬ 
nivance—he told them that he was determined to have 
lus pioperty back, and that if it was not brought m 
twenty-four hours he would fire at every native who came 
within range of his house, which fortunately commanded 
a great extent of native paths, as well as the narrow strait 
between the island and the main land He then made 
his preparations for a desperate defence in case he was 
attacked, loaded some Orsini shells and mined the paths 
leading to his house, so that with a long match be could 
blow them up without exposing himself At the end of 
the twenty-four hours, nothing having been broughL, he 
commenced operations by exploding five dynamite car¬ 
tridges, which made a roar like thaL of a cannonade, the 
echoes resounding for several seconds lie Lhcn let off 
rockets in the direction of the native houses, and illumin¬ 


ated his own house with Bengal fire. All this caused 
terrible consternation, and the next morning the chief 
arrived with five men, bringing a considerable portion of 
the stolen goods, and trembling with fear to such an 
' extent that some of them could not articulate a word. 
! He insisted however that the rest of the goods should be 
brought backj and the next day, to show that he was in 
1 earnest, fired at the chief himself, as he was passing at a 
I distance of 300 yards, being careful not to hurt, but only 
; to frighten him A canoe was also turned back by a 
bullet striking a rock close by it The effect of this 
was seen next morning in another visit from the chief, 
with five complete suits of clothes, axes, knives, beads, 
and other stolen arLicles Much more, however, remained, 
I and D J Albertis took the oppoitumty of impressing them 
j thoroughly with his power. He first asked them to try to 
| pierce a strong piece of zinc with their spears, which were 
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blunted by the attempt, while he riddled it through and 
through with shot from his gun. He also sent bullets into 
the trunk of a small tree a hundred yards distant, showing 
that a man could not escape him They had been seated 
on a large atone near his house, which he had mined. He 
now called them away, and having secretly lighted the 
match, told them to look at the stone. A tremendous ex¬ 
plosion soon came, and the stone disappeared. The 
natives were too frightened to move, and begged him to 
have pity on them, promising to restore everything. A 
great hole was seen where the stone had stood, while some 
of its fragments were found a long way off. For twelve 
days more he kept up a state of siege, turning back all 
travellers and many canoes by rifle-balls in front of them, 
but never hurting any one. Then another large instalment 
of his goods washronght, leaving little of importance, and 
ultimately he recovered almost everything. During the 


whole of this time he never hurt a single person or did 
any damage to their property, but succeeded in getting 
back his own by impressing them with his, to them, 
superhuman power. The result was that after eight 
months 1 residence he parted from these people on the 
best of terms They all embraced him, and most of them 
shed'tears, while their last words were "Marta rau f 
Maria rau /" 11 Return, Maria I Return, Maria ,w —that 
being hi5 second name, by which they had found it most 
easy to call him. 

As a fearless capturer of snakes Signor D'Albertis 
rivals, if he does not surpass, the celebrated Waterton, 
indeed he seems to like them rather than otherwise. At 
Yule Island the natives had found a large snake under a 
tree, and all ran away from it, crying out, and this is his 
account of what happened.— 

“ At last I went to the natives and tried to ascertain 
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the cause of their conduct, and they made me under¬ 
stand why they had fled. I then returned to see the 
snake myself, which in fact I did, although two-thirds of 
its length were hidden in a hole in the earth His size 
was such that I concluded he could not be poisonous, 
and I at once giasped him by the tail. While dragging 
him out of his lair with my two hands I was prepared to 
flatten his neck close to his head with one foot the 
moment he emerged, so that he should not have the 
power of turning or moving. My plan succeeded per¬ 
fectly, and while the snake’s head was imprisoned under 
my foot I grasped his body with my hands, and, as 
though I had vanquished a terrible monster, turned 
towards the natives with an air of triumph They, struck 
with terror, had looked on at the scene from a safe 
distance. I must confess that the snake offered little 
resistance, although it writhed and twisted itself round 
my arm, squeezing it so tightly as to stop the circulation, 
and make my hand black. I remained however in pos¬ 
session of its neck, and soon secured it firmly to a long 
thick stick I had brought wiLh me. 1 then gave the 
reptile to my men to carry home M This serpent was 
thirteen feet long, whereas the one Waterton caught 
single-handed was but ten feet, though it might have 
been equally powerful. This snake was kept alive and 
became quite tame, and when the natives saw D’Albertis 
kiss Us head and let it coil round his legs they howled 
wiLh amazement and admiration Six weeks after the 
capture he writes .—"My snake continues to do well; it 
has twice cast its skin, is well-behaved and tame, and 
does not aLtempt to escape, even when I put it in the sun 
outside the house, and when I go to bring it in, it comes 
to me of its own accord. It never atLempts to bite, even 
when 1 caress or tease it While I am working I often 
hold it on my knees, where it remains for hours , some¬ 
times U raises Us head, and licks my face with Us forked 
tongue. It is a true friend and companion to me. 
When the natives bother me it is useful in putting 
them to flight, for they are much afraid of u ; U is quite 
sufficient for me to let my snake loose to make them fly 
at full speed " He kept this serpent for nearly six months, 
and latterly another of the same species with it, till at 
last both escaped, and he mourns their loss as of dear 
friends, adding, 11 for I loved them and they loved me, 
and we had passed a long time together.” 

The furthest village on the mainland visited by D'Al¬ 
bertis was Epa, where he lived five days, and of which 
he gives a very pleasing account. It is about 1500 feet 
above the sea, but a very short distance from the coast. 
The village is surrounded by a strong double stockade, 
and the people appear to be good specimens of the supe¬ 
rior Mahori-Papuan race By the aid of these people it 
would probably not have been difficult to penetrate to the 
mountains of the interior, but our traveller was drawn 
away by the opportunity of exploring the Fly River, and 
has left the exploration of this grand mountain range 
with its rich natural treasures for some future exploration or 
some other explorer. Having thus sketched the outline 
of Signor D’Albertis 1 eastern voyages and indicated his 
main characteristics as a traveller and an aulhor, let us 
see what he has to tell us about the people amonc whom 
he travelled. 

Alfred R Wallace 
(To be continued,') 


PROF 7. C WATSON\ 

regret to have to record the death of Prof Watson, 
for many years director of the Observatory of 
Ann Arbor, Michigan, and later of the new Observatory 
established at Madison, Wisconsin, under the auspices of 
General Washburne 


James Craig Watson was born on January 28, 1838, in 
Elgin County, Canada West, of American parents who 
were residing in Canada at the time of his birth While 
he was still a boy they removed to Ann Arbor, where at 
fifteen years of age he entered the University as a 
classical student, but his mathematical bias soon became 
evident He studied astronomy under Prof Brunnow, 
who was then in charge of the Ann Arbor Observ.itory, 
and Professor of Astronomy in the University, and while 
the latter was director of the Dudley Observatory at 
Albany, Watson occupied his place at Ann Arbor In 
i860, when Prof Brunnow rcLurned there, he was trans¬ 
ferred to the Chair of Physics, which position hr held 
until Prof Brunnow finally severed his connection with 
Ann Arbor in 1863, when Watson was again appointed 
director of the Observatory From this tunc his atten¬ 
tion was chiefly directed to the discovery of minor 
planels, with which view he formed charts of very small 
stars, he had also in view the possible detection of an 
ultra-NepLuman planet, and it has been stated that 
latterly he had been more particularly working with this 
object, and had removed from Ann Arbor to Madison, to 
avail himself of the more powerful instrumental means 
at the latter place, where the refractor has an aperture of 
16 inches, that of the Ann Arbor telescope being 12). 
Watson added twenty-three members to the group of 
small planets, his fust discovery being that of Eurynome 
in September, 1863 

In 1870 Watson proceeded to Sicily at the head of a 
Commission appointed by the United States Government 
to observe the total eclipse of the sun on December 22, and 
in 187411c went to Pekin in charge of a similar Commission 
for the observation of the transit of Venus. While at 
Pekin he discovered No 139 of the minor planet group, 
and it was stated aL the time that the discovery was effected 
entirely through Watson’s extraordinary recollection of 
the configuration of the small stars in the neighbourhood 
where the planet was situated (R A oh. 58m. 15s, Decl. 

io° 44') A member of the Imperial family who had 
been asked to name the planet, called it the "Hope 
of China”, Juciva , the name by which it has since 
been known, being an Anglicisation of the Chinese 
term. 

Watson's observations of two objects during the 
toLality of the eclipse of July 29, 1878, which he con¬ 
sidered to be intra-Mercurial planets, will be fresh in 
the recollection of the reader there la no doubt that 
whatever opinion may have beqn entertained by other 
astionomers, he was himself convinced that he had met 
wiLh planetary bodies, and he stoutly defended his opinion 
against the doubts raised m his own country 

Watson was the author of a valuable work upon 
Theoretical Astronomy, published in 1867, upon which his 
reputation as an author mainly depends. He was .1 
member of the principal scientific institutions of the 
United States, and his merits were acknowledged by 
several of the European Academies ; he received the 
Lalande Medal of the Pans Academy of Sciences in 1870 
for his numerous planetary discoveries. 

The death of Trof Watson took place somewhat 
suddenly on the morning of November 23, at his resi¬ 
dence on Observatory Hill, Madison, Wisconsin, and is 
attributed to intestinal inflammation, following upon .1 
severe cold, in an overstrained condition of body he 
had been working hard as usual at night, while super¬ 
intending the completion of the Observatory buildings by 
day He was buried at Ann Arbor on November 26 ; 
memorial services were held in the University hall, and 
were attended by .1 body of between seven and eight 
hundred students, and a large concourse of the general 
public, addresses being delivered by the President and 
several Professors of the University, of which the 
Ann Arbor and Detroit journals furnish lengthy re¬ 
ports. 
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NOTES 

The subscription opened by the Fans'Academy of Sciences 
f jr raising a Statue to M. Becquerel, the celebrated electrician, is 
almost closed, having produced 15,000 francs, only 1500 francs 
more ore required. Those wishing to subscribe should send their 
coutribntions to M, Maindron, at the Academy of Sciences, as 
early as possible. 

Last week M. Moll, the doyen of the Professors of the Con¬ 
servatoires des Arts et Metiers, died in Fans, lie was the 
oldest teacher of agriculture and one of the first, having been 
one of the staff of the celebrated Rouville ferme-&oU, established 
about sixty years ago. 

Tjie Nestor of German bryologisti, Frof Ernst Ifampe, died 
at Helmstcdt on November 23 at the age of eighty-five years 

On Nov. 23 the first section of the St. Petersburg Academy of 
Sciences (physico-muthematical sciences) had to choose a member 
in chemistry, and an influentially-signed presentation recommended 
Frof. Mendelejef to the choice of the Academy, The Academy 
would certainly have done' itself honour in choosing a man of 
such eminence in science, but we regret that Fiof, Mendelejef was 
not elected This is held locally to show that the Academy is influ¬ 
enced in its selection by other reasons than the value of a candi¬ 
date's scientific work. The impression on the public in general, 
we believe, is very unfavourable to the Academy , not a day 
passes, we ore informed, that Pi of Mendelejef dues not receive 
letters and telegrams from men eminent in science expressing 
admiration for his works. Many scientific societies have made 
him an honorary member, and only the oLher day the University 
of Moscow did the same i 

An interesting collection h being made by M Dumas of 
medals commemorative either of scientific men or scientific dis¬ 
coveries The number already collected 1 a far greater than had 
been expected. 

Lieut. Julius Payer, one of the leaders of the Austrian 
North Tolar Expedition of 1872-74, has settled at Munich with 
the intention oF devoting himself exclusively to the art of 
painting. 

The central committee for the erection of a Spmoza monument 
at the Hague have, before their dissolution, resolved to utilise 
the remaining balance of funds in their hands for publishing a 
new and handsome edition of the complete works of the great 
philosopher. Doctors J. van Vloten and J. P, N. Land have 
been commissioned to prepare the new ediLion, In the interest 
or thi. laudable undertaking the friendly request is now addressed 
to all librarians and possessors of autographs to communicate 
with the-e gentlemen regarding any autographs of Spinozaw Inch 
may be in their possession, in order to render the edition as 
ooniplete as passible. Communications are to be addressed to 
tile publishing firm of Martinus Nijhoff at the Hague 

A strong shock of earthquake was felt at Wiesbaden on the 
mght of the 6th mslant, at eleven o'clock; the shock was 
directed from north to south. A strong subterranean noise 
preceded It, and a violent wind of short duration was ob¬ 
served. Another shock is reported from Saxony A fre^h 
violent shock lasting two seconds occurred at A gram at 
twenty-sevpn minutes after midnight of the 7th. Subterranean 
rumblings followed the shock and continued to be heard through¬ 
out the night. As on the last occasion the shock was accom¬ 
panied by distant storms and preceded by a slight vibration 
On Wednesday night last week there was a strong earthquake 
■hock at Agram which lasted six seconds. It was preceded by a 
loud rumbling. On the day previous the earth trembled for an hour 
together. That of Wednesday night was the strongest shock 


since the first. Two wails fell in and the houses shook. On 
Thursday evening lost six slight shocks were felt at Vienna. At 
Agram there were two violent shocks at half past two and half¬ 
past three o'clock in the morning. A shock of earthquake was 
felt at Brescia on the afternoon of the loth, accompanied with 
a rumbling noise. 

Prof, Rudolfii Fald gave a lecture in the Vienna Gewerbc 
Museum on November 27, in which he said that earth¬ 
quakes are subterranean volcanic outbreaks, produced by the 
cooling action of the hot liquid inlenor of the earth and the 
attraction of the sun and moon. In support of this view he 
urged that most earthquakes occur at the time when the sun is 
nearest us, viz , in January, fewest in June # also the number of 
earthquakes increases in the months of April and October, 
because of the stronger attraction of the sun on March 21 and 
September 23 He said further that m the period December 
16-30 this year fresh earthquakes'might occur at Agram. 

A NEW and somewhat bold hypothesis as to the'cause of 
earthquakes has been propounded by Dr. Novak in Pesth. He 
considers that, besides the rotation of the earth on its axis and 
its revolution round the sun, a multiplicity of motions of the 
earth appear in space, in virLue of which the earth's axis, and 
with it the equator, shift their position. This causes a variation 
of the forces influencing the earth’s form (centrifugal and centn 
petal force), and the earth has the tendency to adapt itself to 
this change He also considers a change of form of the earth 
to occur through the shifting of the pole and the equator, and 
that this may have effect some time afterwards, where the earth's 
crust is weak, 

We arc requested by the Sunday Society to announce the 
following arrangements for the Sunday opening of the Winter 
Exhibition of Oil Paintings at the Hanover Gallery, New Bond 
Street, by permission of the proprietor, Mr. Weil. On Sunday, 
December 26, ihe Galleiy will be open to the Members of the 
Society, and on the two following Sundays the public wilt be 
admitted by free tickets', which will be issued to those applying 
by letter and sending a stamped and addressed envelope to the 
Honorary Secretary, 8, Park Place Villas, W On each Sunday 
ticket-holders will be admitted from 4 o’clock till 7 30 p.m., 
and the gallery will be closed at 8 o’clock. On the reassembling 
of Parliament the Society will press its claims upon both Houses 
of the Legislature by bringing forward the following resolu¬ 
tion -—"That inasmuch os all opposition to the action of Her 
Majesty’s Government in opening on Sundays the National 
Museums and Gallci ies in the suburban districts of London and 
in Dublin'has entirely ceased, owing to the good results which 
have followed such opening, this lIou;e is of opinion that the 
time has now arrived for extending this action to all institutions 
of a like character, it having been most conclusively shown that 
Urge numbers of the people rejoice in every opportunity that h 
afforded them of spending Sunday intelligently and with due 
legard for its preservation as a day of rest and cessation from 
ordinary work and amusement," 

Some information regarding the observatory at Nice, now in 
course of construction through the munificence of M, Ihschoffa- 
heun, is given by M. Tissandier in La Nature. Some 35 
hectares of ground have been acquired. The situation is a few 
kilometres north-east of Nice, near the road from Corniclie over 
the Mont dcs Mignons (or Mont Gros), and 375 m. above the 
sea There arc to be Lwo large dwelling-houses for astronomers 
and for accommodation of visitors. One is already finished, and 
M. Thollon has there done some excellent work in spectroscopy. 
More than 250 workmen are at pesent busy on the buildings. 
Some of the instruments will shortly be ready The whole is 
being organised under the auspices of the Bureau dee Longitudes, 
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The Observatory will comprise at first two equatonals, one 
meridian, and several accessory instruments. One of the 
equatorial* will probably be the largest astronomical appa¬ 
ratus in the world. Its focal distance will be 18 metres, and its 
aperture 0*76 m, The cupola will have a diameter of no less 
than 22 m. The construction of the object glass !•> entrusted to 
MM. Paul and Prosper Henry of the Fans OWrvatoiy The 
Instrument alone will cost about 250,000 francs, and the cupola 
u ill be correspondingly expensive. The total cost of the Obscr 
vatory will exceed two million francs 

An interesting pamphlet on the subject of the introduction of 
hypotheses in school education has been published by Dr. 
Hermann Muller of Lippstadt (Bonn, Strauss) Dr. Muller 
writes in self-defence and m reply to Prof. Vuchow, whose 
controversy with Prof. Ifnckel on this subject some years ago 
will be remembered. 

AMONG other useful matter in the “ British Almanac and 
Companion" for 1881 is a summary of the science of the past 
year, by Mr. J. F. Isehn, which is good so far as it goes, but 
that ia necessarily not very far There is also an article on 
“Weather Forecasting," by Mr R. II. Scott, and a “Sketch 
of the History of the Royal Observatory, Greenwich," by Mr 
W. T Lynn. 

Tiie Report of Mr. Morris, the Director of Public Gardens 
and Plantations in Jamaica, on the financial results of the last 
consignment of Cinchona bark 1 sent to the London market, is 
extremely satisfactory, inasmuch as it shows the superiority of 
Jamaica barks over tho^e of Ceylon, as indicated by the prices 
realised. The consignment refeiied to la the present Report 
consisted of eighty-one hales in which the several species under 
cultivation were represented, crown bark from C t officinalis and 
red bark from C. smetrnbra forming by far the largest propor 
tion. The total amount realised for these cighty-one boles was 
IU 7 ^- For all the different kinds, whether “quill," 
11 trunk," “root," or “twig" bark, the prices realised were in 
execs') of those obtained for the same kinds of Ceylon barks, to 
the extent even in some cases of 2 s <)d. per pound Mr Morris 
draws attention to the fact that from the recent sales the relative 
merits of the two principal species under cultivation, namely, 
the crown ot grey bark (C offit waits) and the red bark (C. 
succirubra) have become very distinctly marked. The first 
named species has proved to be a most valuable product, and 
whatever changes and fluctuations may ultimately take place in 
View of the more extensive cultivation of Cinchona in different 
parts of the world, high-class bark of this natuie must alway-. 
command good and remunerative prices. The conclusion ainved 
at is that the conditions of soil and climate of certain parts of 
Jamaica arc “eminently favourable to the production of the 
best qualities of these valuable product 1 *, and as large tracts of 
land and the necessary labour are now avadable, there are only 
wanting sufficient capital and energy to overcome the initial 
difficulties of this enterprise." 

The buds of the second vegetation in Paris which wc noticed 
in October were killed by the frosty weather in the beginning of 
November, but a new vegetable phenomenon has been seen in the 
Champs Elys^es. Owing to the exceptional hot weather prevailing 
in December new leaves have been observed on a few trees, and 
were flourishing at the date of our most recent observations. 

THE Bill relating to the forthcoming exhibition of electricity 
in Paris has been presented to the Chamber. M, Cochrfry asks 
for a credit of 300,000 francs—150,000 for the exhibition and 
1 Jo,000 for the Congress and experiments. A guarantee fund of 
30 , 000 /. has been signed by fifty persona. 

A useful pamphlet on Bedtoom Ventilation has been 
published by Mr. Lawson Tail of Birmingham. 


The American Entomologist has been incorporated with the 
American Naturalist 

The rare phenomenon of an inverted rainbow was observed at 
Innsbruck on November 25 at 8.45 a.m. The end points of the 
semicircle, the centre of winch was the sun, rose and moved 
westwards with the latter for some thirty minutes, llic phi.no'! 
mcnon then vanished. 

A valuable discovery Ins been made at Jochenstein, near 
Obernzell (Bavaria) A farmer of Jochenstcin had frequently 
noticed a stone plate, of some ij metres square, in the centre of 
a wood belonging to him He had the plate raised recently, and 
under it were found six head-ring-., four spiral bracelets, each 
showing nine twists, and two baltlc-axes, All the objects arc 
of bronze and capitally preserved 

The second part of “The Scientific Engli-.li Reader 
(Leipzig, Rrockhaus), edited by Dr. b J Wcrshovcn, the first 
part of which we have already referred to, contains extracts 
relating to machinery and mechanical technology. 

The fouitli part of Dr Dudel-PorL's excellent “Atlas of 
Physiological Botany " has ju^L been published. The six plate-, 
it contains are in every respect equal to Lhosc of the former 
numbers. They compuse (1) Volvox tmnot , germ-history of the 
oospore (Lins plate foims the supplement of the Volvox globator 
plate in part I), (2) Equtsctwh TtlmaUga, sporangia and spores; 
(3) Passijlora carulea and i\ caruha-alata , (4) Selagmella hel~ 
vetna, with macro- and microsporangia, macro and miLro&pores; 
( 5 ) Polytruhum gtacilc , male and female plants, mnss-fruit and 
its anatomy, spates and geiminaling spores , (6) Narcissus 
foctuus, sced-bud in longitudinal section at the tune of fer¬ 
tilisation 'Ihese drawings arc made according to the latest 
researches on the fertilisation of phanerogamic plants. Parts 
3-5 of the same author 1 “ Illustnrtes Pflinrenleben ” will also 
shortly be published. 

AMONG the special papers in the Annmnu of the Brussels 
Obscrvatoiy for 1881 arc the following —“ What is the Climate 
most favouuible to the development of Civilisation?” “ Physical 
Phenomena accompanying the Transits of Mercury," by M 
Niesten , “Nomenclature of existing Public Observaluues ” ; 
“The Asteroids," by M NlcsLen , “The Isthmus or Panama ” 

The last Calcutta Gazette contains some official correspondence 
regarding the insect lately discovered 111 Monghyr, which threatens 
to become very destructive to the rice ciop^. The specimens 
forwarded to Mr. Wood Mason, deputy superintendent of the 
India Museum, have been identified by him as belonging to the 
genus CeaJomyta and as related to Llie Hessian fly which 
ravaged the wheat-field:* in the United States. This genus 
Mr Mason says, has never before been found in India, and lie 
proposes to call the species Cecniomyui oryutr, or Lhe rice-fly. 
He goes on to say that it 11* likely to prove a most formidable pe-t, 
and recommends that the district officers should be instructed to 
make fuilher inquiries and caiefully watch its progress. 

A recent number of the Colo* contains an interesting leLtcr 
irom Tiflis describing the enormous labour bestowed during the 
summer upon Lhe destruction of the grasshoppers. The work 
w’as carried on for about three month*, and occupied in one 
district (Gon) no less than 20,000 people per day. More than 
half these people had been summoned from the neighbouring 
districts of Adhalzycb, Ossetia, and Imerclia Thanks to the 
colossal efforts thus made only 2 per cent of the total crops of 
the district w T ere destroyed by the grasshopper*. Many million 
roubles worth of hay and corn were saved by this work. On the 
other hand the organisation of the whole cost the Russian 
Government some 200,000 roubles and many thousand acies of 
fields and g&rdcns have been utterly neglected by the population 
to whom they belong. 
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A Rhenish Fishery Society hu just been founded at Cologne. 
It will direct its attention not only to the Rhine fisheries, but its 
programme Is a most universal one, comprising even the further¬ 
ance and support of ichthyological research as well os the 
establishment of ichthyological stations in various countries. 

Mr. Baller of the China Inland Mission has lately mode a 
journey in the little-known province of Kweichow at the time 
when the people were engaged on their opium harvest, and he 
thus describes the process :—A small three-bindcd knife is used 
to make an incision in the poppy-head as soon as the petals fall 
off. The drop or two of milky juice that oozes out is after a 
little while scraped off with a small curved knife into a bamboo 
tube, and a fresh incision made. The process is repeated until 
the supply is exhausted. The juice thus collected is dried m the 
sun, when &t turns jet black, and is then ready for the market 


OUR ASTRONOMICAL COLUMN 


The Comets of Hartwig and Swift —MM. Schulhof 
and llos 9 ert have investigated the elements of comets 16So d and 
r t discovered respectively by Dr Hartwig at Strasburg on 
September 29, and Mr Lewis Swift at Rochester, New York, 
on October El. Frof. Winnecke had conjectured that Hartwig’a 
comet might have been identical with the comets of the years 
1382, E444, 1506, and 1569, with a period of revolution of 62£ 
years MM. Schulhof and Bossert formed six norm'll portions 
between September 30 and November 29 from observations at 
Fans, Strasburg, Berlin, Leipsic, Kiel, Kremsmunstcr, Lund, 
Plorence, Marseilles, O’Gyalla, Clinton, and Washington, and 
on varying the distances from the earlh at the first and fifth 
place until the other normals were represented as closely as 
possible, arnved at an elliptical orbit, but with a period of 12S0 
years: this result is necessarily uncertain under the circum¬ 
stances, but it nevertheless appears to render so short a revolu¬ 
tion as 62 \ years in the highest degree improbable 

With respect to Swift’s comet, taking as the fundamental data 
the Odessa observation on October 31, a mean of Dunecht, 
Paris, and Strasburg on November 9, and an observation at 
Fans on November 27, it is found that, assuming only one revolu¬ 
tion to have been accomplished between 1869 and 1SS0, or that 
the period is 10*96 years, the middle place cannot be represented 
with sufficient precision, when the error is diminished in longi¬ 
tude, it is increased in latitude. On the hypothesis that the 
period is 5J years, or that two revolutions arc included in the 
above interval, the error 111 latitude n greatly diminished, but 
still exceeds thirty seconds of arc. This, while indicating that 
the second hypothesis is more probable than the first,is regarded 
by MM. Schulhof and Bossert as rendering so short a period as 
3g years possible, though it is admitted that it may well be due 
to errors of observation It must be borne in mind that the 
comet has always presented itself as a faint difTused object, 
wilhoit that degree of condensation necessary to insure precise 
observation The following is the ellijseof Si years’ penod — 
Fenhelion passage, 1880, November 8'ooou G M.T. 


M Eq. 
1880 o 


Longitude of perihelion 43 4 33 j 

„ ,, ascending node 296 51 33 5 

Inclination 5 23 32 ) 

Angle of exccntricity . . 41 3 25 

Logarithm of semi-axis major 0*492684 

With these elements the perihelion distance will be found to 
be 1*0671, and the aphelion distance 5*1518, and the heliocentric 
latitude at aphelion - 4 0 6'*6, whence we find the distance from 
the orbit of Jupiter to be 0*53. 

MM. Schulhof and Bossert propose to continue their investi¬ 
gation when further observations are available: meanwhile it 
may be remarked that their ellipse of five and a half years is 
likely to afford positions sufficiently near the truth to insure the 
observation of the comet as long as it is within reach of our 
telescopes, and it may be suggested to those who are in possession 
or powerful instruments that they will render an important 
service in determining places of this comet as long and qs accu¬ 
rately as practicable 

The November Meteors. —Notwithstanding much inter¬ 
ference from clouds the observers at Moncalieri, who watched 
for meteors during the nights of November 12-14, consider thAt 


they obtained evidence of the increasing density of the Leonid- 
stream, thus confirming observations made last year in England 
and the United States. One of these meteors appeared larger 
than the planet Jupiter, with an intense blue light, and a bright 
tram of the same colour It is added : “La lumifere zodiacale 
d’opposition <*tait trfcs bnllante vers l’orient, sur le fond pur de 
ciel, s’devait jusqu’au deU de la queue de Lion.* 1 

Near Afpulse of Jupiter to a Fixed Star —On the 
evening of November 20 Jupiter must have approached very 
near to the star B.D. + 2" No. 97, rated 7*7 in the Durch - 
muster ung, and 7 9 on December 17, 1856, when it was 
observed on the meridian at Bonn, indeed the resulting place of 
the star would bring it almost into contact with the limit of the 
planet about the time of conjunction m right ascension (gh 4m.), 
but small errors of the stars position and tables of Jupiter may 
have combined to leave it at an appreciable distance from the 
limb, perhaps some reader of Nature may have determined 
micrometrically the nearest approach. The apparent place of 
the star on November 20 was in R.A, oh, 38m. 49 '44*., Deck 
+ 2° 32' 59”- 9 , 


BIOLOGICAL NOTES 

Anam.na 1 iving IN Botrydium —It is now well known 
Lhat many plants belonging to the group of the Nostocs flourish 
within the cells of other plants Thus they are to be found 
m the petioles of the leaves of Gunnera, in Lemna, in An- 
thoceros, in Blasla, and m Azalia , and it was to be expected 
that they would equally find themselves at home in the cells 
of even more lowly organised plants An instance of this 
latter, not without interest, has been noticed by Dr L Mar- 
chand, who recently collected a Botrydium at Montmorency, 
which, on being examined under the microscope, was found, 
instead of containing the usual mass of granular chlorophyll, 
to be filled with a chain of momliform filaments, presenting 
all the characters of the chaplets of a Nos toe or Anabxna. 
These filaments were composed of cells, some oblong with 
yellowish heterocysls, and they did not fill the entire cavity of the 
Botrydium cell, but seemed to adhere to its inner walls. The 
Botrydia plants were perfect; the root like prolongations, as well 
a.s the rest of the plant, weie perfectly closed. IIow Lhen did 
these foreign bodies get in? This is not a question easy to 
answer, but it is one well worthy of being investigated. Dr. 
Marchand calls attention to the remarkable figure of Mr F. 
Farfitt in 11 Grevillea ” (vol. 1. p 103, pi vu ), in which there 
is now little doubt, with the light thrown on the subject by Dr. 
Marchand’s specimens, that there is represented our common 
species of Botrydium with a parasitic, or better, an endophytic 
Anabrena. No doubt the cells of the Anahmna in Farmt’s 
figure are badly represented, but the observation made in Torfitt's 
paper would seem now not to be w itliout a special interest of 
its own. 

Mfsemurianthemum noi Meslmrryanthemum —Prof. 
Asa Gray, in tbe Botanical Gazette [(Indiana), vol. v. Nos. 8 
and 9, p. 89, thus writes -—This word is properly written 
Mesembnanthemum, by Jacob Brcyne, who made the name, and 
by Dilleniu*, who look it up, both giving the derivation from 
Mesembna t mid-day, al'uding tu tbe lime in which the blossoms 
open. But both Brcyne and Dillenms themselves very often 
wrote it Mesembryantbemum, Linneui, adopting this latter, 
became consistent by making a wrong and far-fetched deriva¬ 
tion to match the orthography Among systematic writers 
Sprengel almost alone keeps to tbe correct orthography, but 
Webb insists on it. The younger Breyne, in his edition of his 
father's 11 Prodomus , 11 has a note about it (p. 81). He mentions 
an excuse for changing the orthography, namely, “that some 
species do not open their blossoms at noontide, bnt intimates 
that Linneus 1 derivation from the insertion of the corolla around 
the middle of the germ 15 open to the same objection. Frof. 
Asa Gray adds , 11 if heeded, this kind of objection would be fatal 
to very many generic names." 

Chlorophyll in the Epidermis of Plants. —Adolf Stohr 
contributes to the Scientific Proceedings of the Vienna Academy 
a very interesting paper on the occurrence of chlorophyll in the 
epidermal tissue system of the leaves of flowering plants. He 
sums up a detailed account as follows 'While the epidermis of 
tbe aquatic submerged Phanerogams is uiually regarded as con¬ 
taining chlorophyll, the epidermis of the green organs of the 
teneitnal Phanerogams is, on the contrary, considered to be 
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destitute of chlorophyll, Ihis at least, is the most pievalent 
vievr. Exceptionally, submerged Phanerogams are found with 
an epidermis destitute or chlorophyll, and there are a • •• o some 
exceptions to the general rule quoted about the leaves of terres¬ 
trial Phanerogams Now it happens that the at present pi evad¬ 
ing view is only right in one respect, for up to the present, 
observations prove the regular appearance of chlorophyll m the 
outer layer of submerged Phanerogams The second half of 
the prevalent view should be completely reversed, for Lhc 
appearance of chlorophyll in the epidermU of the green organs 
of Phanerogams is Lnc rule, and with few exceptions The 
results of Stohr’s researches lead to the following —r The 
epidermis or the green organs of Lhe broad leaved Gymnosperms, 
and of by far the most of the terrestrial Phaneiog.mis, contains 
chlorophyll. 2 Chlorophyll appears regularly to be absent 
from tne green organs of the needle-leaved Gymnn*-perms and 
the terrestrial Monocotyledons 3 Chlorophyll is in most cases 
only to be found in Lhe under surface of the leaves, hut is also 
to be met with in the leaf-peLiolcs and stipules. It remains in 
such position during the whole life of the 01 gin 4 Chloro¬ 
phyll is seldom to be found in the upper an l lower surfaces of 
the leaves at the some time. In ma a t cases one call see that the 
chlorophyll of the cells of the epidermis of the upper surface 
of lhe leaf is quickly destroyed upon its formation, by the clTect 
of a too intense light. 5. So far as the process of the evolution 
of the chlorophyll bodies was observed, the latter showed them¬ 
selves as starch-chloiophyll bodies M. Mohr gratefully 
acknowledges that these investigations were undertaken at the 
suggestion of Prof Wicsner, the author of a memoir, 11 Ucber 
die naLurlichen Kinnchtungen /urn ScliuUe des Chlorophylls dei 
lebciiden Pflanzc " The leaves of nearly one bundled species of 
plants were carefully examined, and full details of these examin¬ 
ations are given in the tabic, tint accompany M Mohr’s 
memoir. The investigations were carried out 111 the botanical- 
physiological laboratory of the University of Vienna. [Si/znn^s 
hirichte d. L Akad Wisstn^chafUn — mathem.-naiiiriv^ Cl , 79 
13 d , S. 87 ) 

Blood Vlssels of Valvi-s oi- iiil Heart—R ecent re¬ 
searches by Dr Langor (Vienna Acad Anz ) prove that several 
mammalian genera (pig, dog, bullock) lia\c a fully-formed blood- 
vascular system both in the <-cmilunar and the alnuvcnLricular 
valves On the other hand an examination of about loo human 
hearts (of children and adults) discoveicd blood ve-,seR 111 the 
hemt-valves only in one case, that of a woman of sixly, 111 
whom they were evidently Lhc result of a pathological pioccss 
Dr Langci explains the dilTeience by a difluLenLC in the lUude of 
formation of the valves, 

Light and iiie Iramimration oi> Plvms —Di Comes 
(Naples Academy) find*, in/et aim, that light fa\aurs Uauspir.i- 
tion , that a little after midday traiispnalion i> it its maximum , 
that, oilier things equal, that organ transpires most which h most 
intensely coloured, and it emits most watu when exposed to that 
pari of the solar spectrum where it absorbs mod light, and that 
only those luminous rays which aie abs ubed favour transpiration 
of an organ (not the inactive rays) , so lhe Lnui-piratiou 13 mini¬ 
mum under the lays coinciding in colour with that of the organ, 
and maximum under the complementary rays 

Pirsc,i/ICULA Alpina — Prof. Klein of Buda-Pestli publishes 
in the la t part of Cohn's Beituxge znr Biologic dcr Pflanzen an 
interesting memoir on this plant. I, It appears in two forms one 
has bright green leaves, the other has more or less reddish- 
brow n coloured ones. These forms however appear only to pos¬ 
sess the value of local varieties. 2. Pinfutcula alpma is, like the 
other species of Pinguicula, an insectivorous 1 e . flesh eating 
plant, but is partly also a plant eating one. 3 Its roots are 
simple, t.i, they do not branch, and they possess notwithstanding 
a pencambium. The cells of the bast layer have handsome, for 
the most port doubly-ridged longitudinal walls, and arc the first 
fbrmatLoni that differ from the primary merutem of the end of 
the root. The greatest pait of the root remains in respect to 
the tissue formation in an undeveloped and almost embryonic 
condition. 4. The caulome contains between the pith and bark a 
vascular ring which is characterised by very short-jointed vessels 
these joints are bound togeLher at lhe points of contact, and 
their cross walls are broken through by one single circular opening 
The bundles of vessels belonging to the roots spring partly out of 
the caulomic vascular ring, partly out of the leaf-spur. 5, The 
original bending in of the edges of lhe leaves can be regarded as 
an advantageous arrangement in respect to the catching of insects, 


as insects cannot easily get over the edge of the leaf, and can 
therefore also be generally caught under it 6 The cells of the 
epidermis of the leaf contain no chlorophyll, buLLhe green-leaved 
specimens contain a colourless sap and Lhe red-leaved ones a 
reddish sap Besides they always possess a cell tuidcu- in which 
ciyslalLoidb are to be found 7. The edge of the leaf i, trans¬ 
parent, and consists of a single row of epidermis cells 8 The 
epidermis of the leaves contains as w ell on Lhe upper as on the low er 
side tolerably numerous s t ornate s, which are only wanting on lhe 
outermost edge. Their manner of formation corresponds mostly 
to that observed in 'Ihymus, it shows however some devia¬ 
tions. The stomate is surrounded by a narrow edging which is 
more strongly cuticulauscd than the outer wails of the epidermis 
cells. The cells of the slomatea contain no ciystalloids, but only 
a few very small chlorophyll bodies 9 The epidermis of the 
upper surface develops two kinds of glands with and without 
stalk- The glands with stalks consist of a basal cell projecting 
above the epidimm , out of this proceeds a one to four-celled 
half spherical columella, on the top of which a glandular body, 
consisting ofa layer of radially-placed cells, is placed cap-like, Lhc 
slalklcss glands arc similarly built, only the stalk is wanting, the 
coluinelh is conical, and the glandular body does not as a rule 
project more than half over Lhe epidermis, lhc process of de¬ 
velopment ia similar m boLh glands 10 Stalkless gland-, 
appear also on the lower side of the leaf. They are only 
feebly developed, and their cap portion hardly projects oyer the 
epidermis Fiaui (heir presence it can be deduced that the 
various kinds of ringuicula once only possessed stalkkss glands, 
ham which in process of time boLh Lhe stronger developed stalk- 
lesi glands and those also with ‘•tilks became developed on the 
upper side of Lhe leaf, by which the capacity of the leaves for 
catching and digesting insects w r as at the sauie time perfected. 
In connection with this, one can inFcr a somewhat similar theory 
about Utnculaui and Aldrovanda, and even about Dmna.i 
and Drosera. 11 The Lundies of \ esseh belonging to the leaves 
arc blanched out in netlike veins, and anastomose chiefly with 
one anotliLi. The veins at the ends unite near the edge of llu 
leaf into a syuipodul layer, from which numerous veins go out 
directed In lhe edge of the leaf and end in enlarged spirally 
thickened cells, which cells sometimci border directly on the 
epidermis cells btkm ring to the edge of the leaf or are separated 
frum them by one or more cells, 12 The tracliLal vessels of the 
Leaves, as well as of the other parts of Pw^iiirula alpina 
never con Lam air, lint either a watery fluid or a yellowish- 
brown resinous-looking substance. This cu cams tam. e, together 
w ilh the strange bianclnng of the Lracheal viSitR in the ed^c of 
tliL JlaP particularly adapted to catching insects seem to prove 
(or show) lhaL the tracheal vc-acls stave for the Lransjjoit of a 
substance that stands perhaps in direct connection with the 
funcLion of the leave'- 13 'lhe mesophyll cells form among one 
anolhei tolerably large intcistu.es filled with air, and contain 
generally chlorophyll bodies in abundance 14 Starch is lo 1 e 
found 111 the chluiophyll bodies of P alpma , and also 111 Lhe 
small stems and loots of the hybernating plants, w r hen it appear-, 
in small compressed nuclei. 15. Glands with and without stall s 
appear m the flower stalks as well as in the flowering parts. 


GEOGRAPHICAL NOTES 

At a meeting of lhe Geographical Society on Monday evening 
Capt T. II, Iloldicb, R.E , of the Survey of India, read a very 
interesting paper on the geographicil results of the Afghan 
campaign, in which, after giving a sketch of lhe features of the 
country, he summed up the additions lately made to our know 
ledge. These are very considerable, for in the last two or three 
year-i he and Major Woodthorpe with their staff have surveyed 
and mapped from 25,000 to 30,000 square miles of country 
Some of the more important facts ascertained are the facility 
with which practicable roods can be made through the pastes of 
Afghanistan, and the comparatively low elevation of Lhose of 
the Hindu Kush, which, according to Capt. Iloldich’s view, 
would offer no real barrier to the advance of a properly-equipped 
army. Cant. Holdich hinted that the further mopping and 
survey of the country were being continued by native explorers 
attached to lhe Survey of India, and he thought that in a few 
years’ time it would be known from end to end,and that oar surveys 
would then join on to those of the Russians north of the Hindu 
Kush. Capt. Holdich remarked also on the curious inter 
mingling or races in some parts of Afghanistan, and m the 
cmuing digeussnn Mr Blanford, late Director of the Geological 
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Purvey of India, made some valuable observations on certain 
points connected with soil-formation, &c,, in Central Asia 

Under the title of “Die geographische Frforschung des 
afnkanischen Continents von deu altesten Zciten bis aaf 
unsere Tage," by Dr. Philipp Paulktscbke, Messrs. Brnckhausen 
and Brauer of Vienna have published a volume of 320 pages, 
containing a brief but full sketch of the progress of African 
exploration from the earliest times down to the present day. Its 
special value consists in the detailed bibliography of the subject 
contained in the footnotes on every page, which must be of 
the greatest service to the student or African exploitation and 
geography. There are occasional slips, as when Mr. Montciro’s 
book on "Angola and the River Congo 11 is entered under 
" Monteiro," as published in New York In 18751 ant ^ NS ain 
under "J John, 11 as published in London in 1876 But such 
blunders are wonderfully few About 1500 names are referred 
to altogether. 

Dr. Lenz, on Novcmbei 22, was at St. Louis, whence he 
was going to Tangier 

As a memorial of Ihe work performed in the Vega , a 4t Vega 
Fund" has been raised by subscription in Sweden to encourage 
further geographical rescaich. The sum raised is 35,000 crowns, 
which will be intrusted to the Swedish Academy of Sciences, 
and the interest cither employed at once or be allowed to accu¬ 
mulate for a term of years Only natives of Sweden, Norway, 
Denmark, and Finland Will be entitled to receive the benefit of 
the fund. 

Two important expeditions arc soon Lo be sent into Central 
Africa, under the nuspices of the Algerian Missionary Society, 
which already has stations at the northern ends of Lake Tan¬ 
ganyika and the Victoria Nyanza One will go from Zanzibar, 
and the other will ascend the Congo. 


THE INFLUENCE OF PRESSURE AND 
TEMPERATURE ON THE SPECTRA OF 
VAPOURS AND GASES' 

the course of my inquiry last year into the homology of the 
spectral lines of chemically-related elements 1 occasionally 
made the observation tliat the two stranglj -marked red lines 
winch bromine in the fluid state gives when ihe spark is taken 
from it m De la Chanal’b fulgurator glow very feeble or entirely 
disappear in the spectrum of the rarefied vapour in the Geissler- 
lubes, while other lines not previously seen become visible. It 
appeared to me of interest to inquire more particularly into the 
changes of the spectrum of one and the same element, as these 
changes are naturally of the gieate 3 t importance In the com¬ 
parison of chemically-related elements, and with this view I 
addressed myself lo the problem of the changes of spectra at 
higher pressures. 

1 According to Wullner\’well-known experiments, which only deal 
with the three permanent gases, hydrogen, oxygen, and nitrogen, 
the spectral lines of the second order grow broader with higher 
pressure, and at the same time a continuously illuminated back¬ 
ground is to be observed This phenomenon, however, pre-ents 
even in the three permanent elements the greatest difference 
Thus, while the lines in the hydrogen spectrum become easily 
broader even under moderate pressure, those in the spectrum 
of nitrogen do not expand. Therefore it occurred to me that a 
comparative investigation, which would extend to as many 
elements as possible, would be desirable, inasmuch as it en¬ 
couraged the hope that by this means one could arrive nt a law, 
perhaps even at an explanation, of these phenomena., 

1 now venture to present to the Academy a report of my 
experiments as far as they have gone, reserving a full account 
till their completion. 

In my experiments I have treated the most volatile of the 
metalloids, and among the metals have included quicksilver 
and sodium. I will m due time give a full account of the 
apparatus and methods which I employed in my experiments, 
but at present I must confine myself to a statement of the results 
already ascertained. 

The spectrum of the three halogens, at higher pressures, ex¬ 
hibits In each case the same peculiarities. The lines have the 
appearance of merging into each other, and without showing 

1 By C Cumician, in Sitz Her der h Akmd der Wat , Vienna, Uivn 
Band, v. Heft. 


an expansion into band*, they become occasionally somewhat 
broader. There is a steadily luminous background which 
becomes brighter when the pressure h increased, and which 
is often more intense than the lines themselves. This latter 
circumstance is fiequently seen in the case of iodine, where 
the continuous spectrum finally covers all the rc*t In the case 
of chlonnc and biomine single hues are always distinguishable 
from the continuous surrounding light Ihe appearance of 
certain lines in the red field 111 chlorine and bromine wbieh 
always preserve their precision and delicacy is worth mentioning. 

Tlie changes in the intensity of the spectral lines as exhibited 
under different pressures are very interesting If you compare 
the spectral lines of the halogens with each other, in order to 
ascertain their homology, and m doing so only employ the spectra 
of larcfied vapours in Geicsler tubes, you meet considerable diffi¬ 
culties, for you can only compare the lines in groups, and these 
lines present frequently in each of Lhe three elements such differ¬ 
ences of intensity that you may be leff in doubt as to the existence 
of a homology of their lines. But the apparent differences arise 
in reality out of the variation of intensity and Lhc number of 
the lines with the pressure. By appropriate change m the 
density of the gas or vapour you can always produce spectra 
which exhibit the perfect homology of the lines. Thus, in the 
case of iodine you must employ that tension which iodine-vapour 
has at 50° or So 0 C , while in the case of chlorine and bromine 
nlmosphenc pressure is required. 

The spectrum of sulphur does not change at all at higher 
pressure, the lines maintaining their perfect sharpness, while in 
the red field n continuously illuminated background appear?. 

Phosphor and arsenic do not give any rcacLion, and even the 
continuous spectrum does not nppear. With arsenic I observed 
what I think has hitherto been overlonked, namely, that it gives 
at a moderate pressure, and without the interposition of a 
Leyden jar, a \peetrum of the first order . It is almost con¬ 
tinuous, and with increase of pressure of interposition of the 
jar it gives to the spectrum of lines the sptclrum of the second 
order 

Gicat is the difference between the metalloids of which we 
have hitheito been speaking and the metals, they‘•how an ex¬ 
pansion of their lines into bands, while the continuous light takes 
.1 less prominent place In quicksilver the breadth c-ptc tally 
of the green and violet lines is conspicuous. 

With sodium I have only noticed the great u tilth of the D- 
Iines when they appeared reversed, for I could only examine the 
light after its passage through a layer of cooler vapour Sodium 
gives at high pressures a continuously illuminated spectrum neai 
the D-lmes, which then appear ieversed , at firBt une 01 two 
lines, but boon they widen and merge into each oLhci, and the 
dark band of absorption gradually covers Lhc whole llluimmted 
part of the field. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. —Prof Stuart finds the progress of hi*. School of 
Mechanism and Engineering again compels enlargement. Some 
pupils are now making small engines, and require more space for 
erecting them. A room for mcchann al drawing is needed, and also 
an enlarged stove The Museums and I ccture-rooms Syndicate 
think it best in Lhc present condition of University Funds to 
erect a new temporary budding 46 feet long by 21 feet wide, 
adjacent to the present workshop, and this, with other rooma 
which can be aaded, will supply present necessities for about 
360/. 

The balance of 821/ , being Lhe debt on the last two years of 
the Museums Maintenance Fund, has been granted as an extra 
payment from the University Chest, and in future years 3000/. 
will be granted annually for the Museums and Lecture-rooms 
Maintenance Fund. 

Prof, Stuart is to have the services of a Demonstrator of 
Mechanism and Applied Mechanics 

Clare College announces a scholarship of 60/. a year in 
chemistry and chemical physic?, botany and geology, to be 
competed for on March 29 next, without limit of age. Jesus 
and Magdalene Colleges continue to offer no inducement? to 
naLural science. 

Bv a Royal decree, published lost month, a museum will 
shortly be opened at Palermo on the plan of the one founded in 
Rome in 1874, with the object of making known the best scho- 
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laatic materials and best didactic methods adopted with success 
by the mast cultivated and civilised nations. Tins museum is 
styled the Ted agoglc Museum, and will have its seat In the Royal 
University Its aim is to collect, with a view to their recogni¬ 
tion and adoption, all objects and publications connected with 
the mode of instruction in elementary schools, and in general all 
the new-means and appliances which are being successively 
invented to insure greaLer efficiency and progress in the arts of 
instruction and education. All that has till now been collected 
by the Professor of Pedagogy in the present Museum of Palermo 
will henceforth belong to the new institution, which is dependent 
on the Minister of Public Instruction. 

SCIENTIFIC SERIALS 

The Journal of Anatomy and Physiology, Normal and 
Pathological^ vol. xv. part I, October, contains .—Dr C 

Creighton, on on infective foim of tuberculosa in man, identical 
with bovine tuberculosis, plates 1 to 6.—Dr W. Allen, on a 
third occipital condyle in the human subject, plate 7 —Dr. J, 
Dreschfeld, some points in the histology of cirihosU of the livei, 
plate 8.—Dr. S. Mortiz, a contribution to the pathological 
anatomy of lead paralysis, plate 9.—Dr. G. S. Middleton, 
vascular lesions in hydrophobia and in other diseases characterised 
by cerebral excitement, plate 10.—Dr. D Macphail, an ether per¬ 
colator, for use in physiological or pathological laboratories, plate 
II. —Dr. D Newman, the comparative value of chloroform 
and cLhidene dichloride as anxsthctu, agents —Dr. K. Pinkerton, 
observations on the temperature of tlie healthy human body in 
various climates —Dr George Hoggan and Dr. F Elizabeth 
Hoggan, the lymphatic^ of cartilage and of the perichondrium.— 
Dr. XL. J, Anderson, a palatine branch from the middle meningeal 
artery —J. F. Knott, muscular anomalies 

Join ual of the Royal Microscopical Society ,vol 111 No 5, October. 
—W XI. Gilbert, on the sLiucturennd funcLum of Lhe scale leaves 
of Laths ta squamaria — Dr. II. E Fnpp (the late), on daylight 
illumination with the plane mirror, an appendix to Fart I of the 
" Theory of Illuminating Apparatus.”—W. Webb, on an im¬ 
proved finder—W. A. Rogers on Tulles' mtenoi illuminator 
for opaqne objects, with a note by U D Tolies —The record of 
current researches relating to invertebrata, crypto gamin, micro¬ 
scopy, &.C 

Tim. American Naturalist\ November.—F. M. Endlich, the 
Island of Dominica.— J D Cnton, the Sand-hill Crane.—W 
K Higley, on the microscopical crystal* contained in plants 
(concluded).—J. M. Stillman, on Lhe origin of lac (regards it as 
a secretion of Coccus lacca) —Edward I.. Greene, botanising on 
the Colorado desert.—The Editor's table on Lhe obligations of 
educational and charitable institutions, 

Zeitschrxft fur ivisscn sch aft itch c Zoologic t Band 34, Ileft 4, 
September, contains ■—a very elaborate memoir by Dr, Ferdinand 
Sommer of Grcifswald, on the anatomy of Lhe liver-ffuke, 
Distomum kcf>atieutti } L., pp. 540-640, wiLh six plates ; also by 
Dr. IX. Michels, an account of the nervous system of Oryctes 
ftasicornu as it appears in Lhe larval, pupal, and imago conditions 
of this beetle, pp. 641, 700, with four plates. 

Revue Internationale des Sciences biologiques t October 15, con¬ 
tains —M. Vill plan, a physiological study of poisons, firth 
lecture, on curare.—M Hanstein, protoplasm considered a* the 
basis of animal and vegetable life ; introduction.—M. Borodin, 
011 the physiological characteristics of asparagine —M L. Portes, 
on the asparagine of the Amygdalex.—G. Thoulet, contributions 
to the study of the physical and chemical properties of micro- 
'•rnDical minerals. 

The Transactions of the Yorkshire Naturalists* Union —Three 
ports of the above have been issued to the subscribers. These 
contain reports on Lhe birds of Lhe district, pp. 1 -48. On the 
land and freshwater mollusca, pp. 1-16 On the lepidoptera, 
pp. 1 -8a Botany, pp. 1-51, These reports seem well and 
exhaustively worked out, and deserve every support from the 
naturalists of the Yorkshire district and others. 


SOCIETIES AND ACADEMIES 

London 

^ Mathematical Society,"December Mr, Samuel Roberts, 
F.R.6., president, In the chair.—Mr. William Ralph Roberts 
and Mr, Ralph Augustus Roberts were elected Members,_The 


following communications were made—NoLc sur" Ia Derivation 
des Determinants, Trof. Teixeira (Coimbra, Portugal).—Solu 
tion of the equation xp - I = o, quinquiscction, Prof Cayley, 
F.K S.—A general iheorem in kinematics, l'rot Minchin —On 

Lhe solution of the inverse logical problem, Mr. W B Grove._ 

Motion of a viscou* fluid, Mr. T. Craig —On the electrical 
capacity of a conductor bounded by two spherical surfaces cutting 
at any angle, Mr. W. D. Niven. 

Chemical Society, December 2.—Dr Gilbert, vice-pre¬ 
sident, in the chair.— The following papers were read 1 —On 
the volumes of sodium and bromine at their boiling-points, by 
W Ramsay.—On the volume of phosphorus at ns boiling- 
point, by D. 0 . Masson and W. Ramsay. The authors have 
determined the atomic volume (the atomic volume = the specific 
volume x atomic weight) of the following elemenLs in the free 
slate Bionune 27 135, sulphur 2i'0o, phosphorus 20*91, 
sodium 31 00 The authors discuss the formula of oxy-tri¬ 
chloride of phosphoniB, and conclude that 111 that substance 
phosphorus 1* a pentad, and Lhat the constitution of that 
substance is 0 = P = Cl g The atomic volume of phosphorus in 
this compound is therefore 21 1.—On tlic specific volume of 
chloral, by Laura Maude PassavanL Great care was taken in 
puidying the chloral, the specific volume, determined according 
to the method of Thorpe, was found to be 107 37 —Kale on Lhe 
formation of carbon Letrabromide in the manufacture of bromine, 
by J.C . Hamilton. A quantity of a white crystalline substance 
was obtained as a residue, after distilling a quantity of com¬ 
mercial bromine, it melted at 90”, and contained 97 per cent, of 
bromine —Researches 011 the relation between the molecular 
structure of carbon compounds and their absorption-spccira, by 
W. N. Hartley. Part i —General conclusions ub to the nature 
of acLinic absorption exerted by various carbon compounds. 
Part 11.—Experiments which piove the diactimc character of 
substances constructed on an open chain of carbon compounds. 
Part in.—The actinic absorption exerted by various closed 
chains of carbon atoms Part iv —The absorption spectra of 
condensed benzen nuclei Part v.—The cause of absorption- 
bands m the spectra transmitted by benzene and its derivatives 

Geological Society, December I.—Robert Fthendgc, 
F.R S , president, in the chair.—Wm Heward Bell, Wm. Jack- 
son, Peregrine 1 ‘ropeit Lewes, William Libbey, jun , D Sc , New 
Jersey, U S.A. \ David Morgan Llewelhn, John Marshall, Cyril 
Parkinson, Cornelius McLeod Percy, Thos John Robinson, Rev 
Alfred Rose, Berby Thompson, and Stuart Crawford Wardell 
were elected Fellows of the Society.—The following communi¬ 
cations were read :—On remains of a small lizard from the 
Ncocomun rocks of the Island of Lesina, Dalmatia, preserved 
in the Geological Museum of the University of Vienna, by Prof 
H G. Seeley, F R.S. The author proposed to name this lizard 
Adriosaurus suessn —On the beds at XTeadon Hill and Colwell 
Bay in the Isle of Wight, by Messrs II Keeping and E B. 
Tawney, M A. r Ihe authors criticised the views put forward 
by Prof. Tudd in his paper published in the Q J . G. S . xxxvi. 
p. 13, ana supported those established by the late L Forbes and 
the publications of the Geological Survey The authors reject 
Prof. Judd’s term Brockenhurst series, and revert to the class i ft - 
I cation and nomenclature of Lhe Geological Survey 

Zoological Society, November 30.—Dr, Edward Hamilton, 
vice-president, in the chair —Mr. Alfred E. Craven, F.Z. 5 ., read 
a paper on a collection of land and fresh-water shells from the 
Transvaal and Orange Free State in South Africa, with descriptions 
of nine new species.—A second paper by Mr. Alfred E. Craven 
contained the descriptions of three new speciei of land shells 
from Cape Colony and Natal —Surgeon r rancis Day, F.Z.S , 
communicated a paper by Prof. A. A. W. Hubrccht, which 

avc an account of a collection of reptiles and amphibians made 

y Dr. C Duke in Beloochistan.—A communication was read 
from Mr. J H. Gurney, F Z.S , containing a description of the 
immature plumage of Dryotnorchis spcctabihs (Schirg ), a very 
scarce raptorial bird from Gaboon, now living in the Society s 
collection.—A communication was read from Mr. Roland 
Trimen, F Z S , oil an undesenbed Lamanus obtained by Dr. 
B, F. Bradshaw on the Upper Limpopo, or Crocodile River, in 
Southern Africa, which he proposed to name Lamanus afro- 
croc chs — A communication was read from Dr. G. llartlaub, 
F.M.Z.S., containing descriptions of five new birds that had 
been collected by Dr. Emm Bey in Central Africa. These were 
propoaed to be called Tncholais fiavotorquata % Ctsticola hyfox- 
anthO) Emma ifpdo, Drymoachla incano, and Musuapa 
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infulatx. —Mr. W. A. Forbes, F Z S,, read a paper on the 
external characters and anatomy of the Red Ouakan Monkey 
(Brachyurtts rubicundus), describing more particularly the liver 
and brain, and made remarks on the other species of that genus 
a ad their distribution. 

Anthropological Institute, November 23 —AUen Thom¬ 
son, MD., F R S., vice-president, in the chair —The election 
of W R. lluggnnl was announced —A paper by Dr. Paul 
Topmard, cntilled observations upon the methods and processes 
cif anthropometry, was read Anthropometry means the measure¬ 
ment of Lhe entire human body with Ihe view to determine the 
respective proportion of its parts — 1. At different ages, m order 
to Icam the law of relative growth of the parts 2 In the 
races so as to distinguish them and establish their relations to 
each other 3 In all the conditions of surrounding circum¬ 
stances, in order to find out their influence upon the variations 
ascertained The number of skeletons at disposal for this 
purpose being small, all our efforts should tend to make perfect 
the methods of operating upon the living, and to simplify Lhem, 
m as to render them accessible to all, to travellers, officers of 
the navy, recruiting agents, schoolmasters, Ac. , hence the 
number of measurements should be reduced to those strictly 
necessary, and only those insisted on which are really useful 
and lead lo the knowledge of one of the natural morphological 
divisions of the body Heights above the ground, breadths, 
i ome circumferences, and peihaps the facial angle—to these we 
ought to limit our demands. The dimensions to be obtained 
directly, or by the method of subtraction, relate to —r The 
trunk 2. The head and the neck taken separately. 3 The 
lower limb as a whole. 4. The upper limb as a whole 3 
Each of the segments of the limbs, the hand, the forearm, and 
Lhe arm in ilie one case, the foot, the leg, ami Lhe thigh in the 
oLher 6 The intrinsic proportions of the head, of the tiunk, 
of the foot, and of the hand. Three fundamental pi maples to 
be observed are, determination and marking the reference points 
r lowly, taking the measurements quickly, and the possession of 
go id instruments The choice of reference points is a matter of 
gnat importance, aid the author explained his news upon this 
subject —A paper by Mr. C. Mainland Wake on the origin of 
the Malagasy was read. 

Physical Society, November 27 —Prof. W G. Adams in 
the chair —New Member, II C Tones, F.C.S —Frof Graham 
Hell exhibited his photophone, and explained the apparatus em 
ployed by Mr SumncrTaintcrand himself for transmitting sound 
by a beam of light. The form m use consists of a metal plate 
or mirror vibrated by the sound and reflecting a beam of light 
to a distance, where it is focussed on a selenium cell in circuit 
wall a telephone and battery. The light undulates in sympathy 
with the vibrations of sound, and alters the resistance of the 
selenium in accordance with the vibrations, thereby reproducing 
the sound in the telephone The electric light used was too 
unsteady Lo give arliculate speech , but by means of a rotating 
duk perforated round its nm wiLli holes the light could he 
occulted in such a manner as to give an audible note 111 the tele¬ 
phone Different varieties of receivers were described, some of 
which have not yet been trlfcd One of these consisted m vary¬ 
ing the rotation of the plane of polarisation of Lhe polarised 
beam. A plan for transmitting the beam consists m making the 
vibrating plate vary the supply of gas to a jet or mannmetric 
flame The farthest distance speech has been heard by a photo 
phone is 800 feet , but theoretically it should operate better the 
greater the distance between the mirror and selenium. On inter¬ 
posing a sheet of hard rubber in the ray, the invisible rays 
passing through it conveyed the sounds in a lower degree, and 
sounds can be beard by replacing the selenium receiver by disks 
of different materials, such os hard rubber, metal, &c , and 
Mmply listening at them. All substances appear to possess the 
power of becoming sonorous under the influence of varying light. 
Hard rubber, antimony, zinc, give lhe best effects, paper, glass, 
carbon, the worst. Even Lobacco-smoke in a glass lest tube held 
in the beam emitted a note, as also did crystals of sulphate of 
copper. When hard rubber was simply made into the form of 
an ear-tube and held in the beam, the audible effect was also 
produced, and in fact when the beam was focussed in the car 
it'elf, without any other appliance whatever, a distinct round 
could be perceived.—Prof. Aduni thanked Frof Bell in the 
name of Lhe Society, and called on Mr. Shelford Bidwel], who 
exhibited a lecture photophone, in which the reflector for receiving 
the light wu discarded and the beam focussed on the selenium 


by a lens. The two lenses used cost only 25/., and the beam 
was sent fourteen feet. The selenium cell was made by spreading 
melted selenium over sheets of mica, and then crystallising it by 
beat. For mica Frof. Bell recommended microscopic gloss. The 
resistance of the cell was 14,000 ohms in the dark, and 6500 in 
the light, Speech ytus distinctly transmitted by this apparatus* 
Mr. JT Spiller thought that since selenium probably alloyed with 
brass ana the baser metal*, it would bo better to use gold and 
silver for the cell*, hut Frof Bell said that he preferred brass, 
since (perhaps for the reason that Mr. Spiller gave) it yielded 
the beat results.—Dr, ] II. Gladstone read a paper on the 
specific refraction and dispersion of isomeric bodies—an extern 
sion of bis paper of last June. lie concluded that the dispersion 
of a body containing carbon of the higher refraction is veiy 
much greater than that of a body containing carbon of Lhe 
normal refraction 5, anil that isomeric bodies which coincide in 
specific refraction coincide also m specific dispersion 

Entomological Society, December r.—Sir John Lubbock, 
F.R.S , president, in the chair—Mr. Pascoe exhibited a large 
senes of Arexcus kistno from Peru, to show the extreme varia¬ 
bility of the clytral markings in this species.—Mr, Billups 
exhibited four species of Pctomachus new to Britain, viz , 
P Mulleti, P juvenilis, P intermedins, P incertus , and also 
exhibited twenty species of Coleoptera found in a small parcel 
of com refuse The president exhibited two specimens in 
alcohol of a species of Phastntdec forwarded by a correspondent 
in St. Vincent. Mr Cansdale exhibited a specimen of Tueherta 
ganacella , a species of Tintina, new to Britain, he also ex¬ 
hibited a remarkable variety of Cidaria russata .—Mr J. Scott 
communicated a paper on a collection of Hemiplera from Japan. 
—Mr. C O. Waterhouse read a paper entitled description of a 
new species of the anomalous genus Polyctenes, and exhibited a 
diagram illustrating the structure of this insect 

Royal A&iatic Society, November 15.—Sir II C. Rawlm- 
son, KCB, F K.S , president, in the chair—Sir W R. 
Robinson, K C S I., S S Thorburn, Capt R Gill, K E., ard 
the Rev Mai sham Arglc*, M A., were elected Resident Mem¬ 
bers , and the Bishop of Lahore, Lieut. II E. McCollum, R.E , 
S. W, Bushel], M,l) , ami Abd-er-rabman Moulvie Syed, barris¬ 
ter-at-law, Non-resident Members,—Frof Monier Williams, 
C I.E , lead a paper on Indian Iheistic reformers, in which, 
after showing that Monotheism was not of recent growth in 
India, he traced the development of the modern Thcistic churches 
there, from Raiumohun Roy, who formulated a system which 
may be described as Unitananism based on Brahmanism, through 
his successor, Debendra Nath, who improved on Rammohun 
Roy’s work by founding the Adi Brahma Samlj, to Keshub 
Chundar Sen, who threw off altogether both Brahmanism and 
caste, and founded his new progressive Brahma Samai in 1866. 
In bis present eclectic form of Theism, composed of Hinduism, 
Mahainmcdanisin, and Chiistiamty, he leaches the worship of 
God under the character of a Supreme Mother Some or hi'* 
followers, offended with him, chiefly for marrying his daughter 
before ihe was fourteen to the Maharaja of Kuch-Behar, have 
recently set up a new TheisUc Church called the budharana 
Biahma Samaj, or Catholic Church of God. There are now 
more than 120 Thcistic churches in different parti of India 

Royal Microscopical Society, December 8 —Mr, J, 
Glaisher, F R S , In the chair —Eight new Fellows were 
elected —Mr Wallis exhibited a new rotating substage, Mr, 
Mayall his form of spiral diaphragm, and Tolies' mechanical 
stage of extra thinness, and Mr. Crisp Crouch's histological 
microscope, Faroes’s demonstrating microscope, Holmes's com- 
pressonum, and Atwood’s rubber-cell —A paper by Dr, Hudson 
was read, on a new (Pastes (Janus), and a new Floscttlariu 
(tnfolium) > found by Mr Hood of Dundee in Loch Lundie. 
The trochal di<*k of the former formed a link between that of 
Melicerta and (Pastes. The latter was remarkable in having 
only three lobes and being much larger than any Floscularia 
hitherto known. —Mr. Stewart explained some peculiar struc¬ 
tural features of the Echlnometnclm, illustrated by specimens 
and drawings 

Institution of Civil Engineers, November 9.—Mr, W. H. 
Barlow, F.R S., president, in the chair.—The paper read was 
on machinery for steel-making by the Bessemer and the Siemens 1 
processes by Mr Benjamin Walker, M. Inst. C-E. 

December 7 —Mr. W. H. Barlow, F.R.S., president, in the 
chair.—The paper read was on the different modes of erec lpg 
iron badges, by Mr. Theophdus Seyrig, M. lust. C.E., of Fans. 
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Royal Society of Literature, November 24 —Mr. Charles 
Clark, vice-president, in the chair.—Sir Hardinge Stanley 
Giffard, Mr, Ramchundrn Ghose, Mr. Ilenry Allpass, Mr. 
Robert White Boyle, Capt. W. Deane Seymour, Dr Altschul, 
were elected member;.—Mr. F. G Fleay read a paper entitled 
the living key to English spelling reform now found in history 
and etymology. The object of Mr. Fleay’s paper was to show 
that the objections to spelling reform are principally founded on 
an exaggerated estimate of the amount of change required. Tins 
exaggeration has been caused by the revolutionary proposals of 
theleading reformers, who neglected the history of our language 
and the etymological basis of its orthography m favour of philo¬ 
sophical completeness. Mr. Fleay, on the other hand, proposed 
a scheme which was developed 111 two forms, one perfectly 
phonetic for educational purposes, the other differing from LliUi 
only in dropping the use of the accents and the one new type 
required in the former. He showed that even in the vowel 
sounds not one-tenth wruld need alteration, while in the case of 
the consonants the alteration required would of course be much 
Ins 

Photographic Society, November g —J Glaisher, F R.S ( 
president, in the chair —Major Waterhouse, Bengal Staff Corps 
read a paper 11 On a new method of obtaining ' grain ' in photo¬ 
engraving." The method alluded to was to squeeze into the 
gelatine relief, while wet, sand- or glass-paper, previously waxed 
to ensure removal. The contraction of the paper while drying 
would force the granular substance into the relief more strongly 
in the shadows than in the lights, and thus a discriminating grain 
would be produced.—Capt Abney, R E , l 1 ' K S., read a paper, 
"Notes on the gelatine process." The point insisted upon was 
that gelatine emulsions if kept some tune before being poured 
upon the plates, extra sensitiveness would be the result, another 
matter was, that “ frilling " could be prevented by the same long 
keeping of the emulsion , also that with emulsions wheie silver 
iodide ii used, a Few drops of hyposulphite of soda would bring 
out more detail in the image. 

CAMBRTDf.lt 

Philosophical Society, November 8 —rrof Newton, pre¬ 
sident, in the chan —The following communications were made 
lo the Society —On a new arrangement for sensitive flames, by 
Lord Rayleigh. A jet of coal gas from a pm hole burner rises 
vertically in the interior of a cavity from which the air is ex¬ 
cluded It then passes inLo a brass tube a few inches lung, and 
on reaching the ton burns in the open The fiont wall of the 
cavity is formed of a flexible membrane of tissue paper, through 
which external sounds can reach the burner Tile principle is 
the same ns that of Barry's flame described by 'lyndall In 
lioth cases the um^nitcd part of the jet 1* the sensitive agent, 
and the flame is only an indicator Barry’s flame may be made 
very sensitive to sound, but it is open to the objection of liability 
lo disturbance by the slightest draught A few years since Mr 
Ridout proposed to inclose the jot in a tube air-tight at the 
bottom, and to ignite it only on arrival at the top of this tube. 
In this case however external vibrations have very imperfect 
access to the sensitive part of the jet, ami when they reach it 
they are of the wrong quality, having but liLtle motion transverse 
to the direction or the jet. The mrangement now exhibited 
combines very satisfactorily sensitiveness to sound and insen- 
sitiveness to wind, and u require* no higher pressure than 
that of ordinary gas-pipes If the extreme of sensitive¬ 
ness be aimed at, the gas pressure must be adjusted until 
the jet is on the point of flaring without sound. The 
apparatus exhibited was made in Vrof. Stuart’s workshop. An 
adjustment for directing the jet exactly up the middle of the 
brass tube is found necessary, and some advantage is gained by 
contracting the tube somewhat at the place of ignition.—I ord 
Rayleigh, on an effect of vibrations upon a suspended disk In 
the British Association experiment for determining the unit of 
electrical resistance, a magnet and mirror are inclosed m a 
wooden box, attached to the loiVer end of a tube through which 
the slIIc suspension fibre passes Under these circumstances it 
I't found that the slightest tap with the finger-nail upon the box 
deflects the mirror to an extraordinary degree. The disturbance 
appears to be due to aerial vibrations within the box, acting upon 
the mirror. We know that a flat body, like a mirror, lends to 
fcct itself across the direction of any steady current of the fluid in 
which It is immersed, and we may faiily suppose that an effect 
of the same character will follow from an alternating current. 
At the moment of the tap upon the box the air inside Is made to 
move past the mirror, and probably executes several vibrations. 


While these vibrations last the mirror is subject to a twisting 
force tending to set it at right angles lo the direction of the 
vibration. The whole action being over in a time very small 
compared with that of the free vibrations of the magnet and 
mirror, the observed effect is as if an impulse had been given to 
the suspended parts The experiment shown is intended to illus¬ 
trate tnis effect. A small disk of paper, about the ,size of r 
sixpence, is hung by a fine silk fibre across the mouth of 1 
resonator of pitch 12S When a sound of this pitch is excited, 
there is a powerful rush of air in and out of the resonator, and 
the disk sets itself promptly across the passage. A fork of 
pitch 128 may be held near the resonator, but it is better lo use 
a second resonator at a little distance, 111 order to avoid any 
possible disturbance due to the neighbourhood of the vibrating 
prongs 

Faris 

Academy of Sciences, November 29 —M. Ldm. Becquenl 
in Lhe chair—MM E, and J Brongmart presented a work cm 
the mlicified fossil seeds of strata of Autun and Saint F.licnnr, 
to which their faLhcr had devoted the closing years of lus life 
These researches led, among other things, to observation of a 
pollimc chamber in some living as well as in fossil species of 
sced^ —Note relating to a memoir on vision of material colouis 
m rotation, and velocities estimated in figures by means of the 
turning-plate apparatus of General Morin, for observation of 
the laws of motion, by M. Chcvrcul,—On the spontaneous oxid.i 
lion of mercury and of metals, by M. Derthelot. He concludes 
from experiment that mercury, like iron, zinc, cadmium, lead, 
copper, and tin, undergoes, 111 contact with mr, a superficial 
oxidation, very slight, indeed, and limited by the difficulty of 
renewal of the surfaces and the absence of contact resulting from 
commenced oxidation. This agrees with thermic data The 
oxidation of mercury liberate* per equivalent of fixed oxygen 
+ 21 I cal (iron 31 9, tin 34 9, &c ). SjionLaneous oxidation 
is not [appreciable in melaU who^e beat oF oxidation is veiy 
small, eg silver (+35 cal.). The greater rapidity of the reac¬ 
tion where an agent intervenes, which is capable of combining 
(with liberation of heat) with the substance produced, e^g an 
acid, L shoivn to be in agreement with thermic theory.—On the 
propagation of light, by M Gouy. 11 c examines the case in 
which the rays have a constant direction, but vary in intensity, 
the source undergoing variations or being eclipsed by a moving 
screen Theie 11 not, for a given homogeneous source, a deles 
minate velocity of light, independent of the manner 111 which the 
amplitude is varied. BuL in every realisable experiment thi* 
variation is effected in a gradual and very slow manner relative!) 
lo Lhe vibratory period , here the formula, ore simplified and the 
amplitude is transported as 111 a non-dispersive medium (w ltli a 
velocity which is indicated by formula) The index of refraction 
is 'connected with the velocity of light by a relation easy to 
establish,—On linear differential enualions with periodic cocfli- 
cients, by M Floquet.— On a new electric property of selenium, 
and on the existence of tnbolectric cunents pioperly so-called, 
by M. Blomllot To one pole of a capillary electrometer a piece 
of annealed selenium is attached with a plaLmum wire, to the 
other pole a platinum"plate If the selenium be brought (willi an 
insulating handle) into contact with the platinum the electro¬ 
meter remains at zero , but on rubbing the selenium against the 
platinum a strong deflection occurs (often equal to that pro¬ 
duced by a sulphate of copper clement) 'Hie tliermo electnc 
current got by heating the selenium-platinum contact his 
an opposite ducction to that of the current in question (wli ch 
is from Lhe unrubbed to the rubbed part or lhe selenium), thu- 
the effect cannot be attnbuled to heat. On ceasing lo rub, 
the deflection persists , the selenium, which let pass the high- 
Lcnsion electricity due to friction, opposing too great rC'istanc’ 
for lhe weak polarisation of the mercury Shock and even 
pressure produce the same effect as friction, though in less degree. 
—Action of phosphorus on hydnodu. and hydrobromic acid-, 
by M. DamoiseaU —On Waldivinc, by M Tanret This is llic 
active principle of the fruit of Stmaba waldwui, which grows in 
Columbia, The composition of the crystals is represented by 
C afl H Q4 O i0 5HO. The physical and chemical properties arc 
described.—Direct analysis of peat, its chemical constitution, by 
M, Guignet This relates to peat of very modern formation in 
the Somme Valley, formed under water in presence of carbonate 
of lime. Treated with water U yields creme and apocremc acid, 
also a little sulphate of lime. Alcohol at 90° produces a dear 
green solution, from which vegetable wax la got in abundance 
(the green matter hai all lhe characters of cliloiophyll) The 
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presence of glucoskUs can also be proved, Part at least of the 
total nitrogen of the peat (amounting to 3 per cent) enters into 
the composition of the brown matters.—On the geology of the 
Northern Sahara, by M. Roche. Inter aha, he found in the 
middle of the Great Erg, south of Ouargla, a broad plane region 
about 250 km. long, covered only with Isolated parallel dunes 
lying along the magnetic meudian ; an important feature for the 
Trans-Sahxran railway. All the strata or the Northern Sahara 
are nearly horizontal.—On some phenomena of optics and vision, 
by M. Trtve. Looking at a lamp-flame through a fine slit in a 
disk, the brightness ana the diffraction effects vary mui-h, accord¬ 
ing as the slit is vertical or horizontal.—M. Mamnene 111 a note 
attributes the difference of experimenters a-. to absorption of 
oxygen by mercury to more or less silver contained by the 
meicury —M Dubalen announced the discovery of a prehistoric 
grotto in the Department of I indes 

December 6.—M Edm Becqucrel in the chair —The fol¬ 
lowing papers were read —On the development of any function 
of the radius-vector in elliptic motion, by M Tisserand,— 
Spectral reaction of chlorine Qnd bromine, by M Lecoq de 
Doisbaudran For detecting minute traces he fuses on the 
hooked lower end of a platinum wire «me pure carbonate of 
baryta , places in Lhe bend a drop of the liquid to be examined , 
then evaporates, heating momentarily to a nascent red (with 
partial fusion), another platinum wire is Lhen brought near the 
bend from below, and tlie A induction spark gives a spectrum with 
lines of Bud* or BaBr 9 The ^Vtr nigr. of chlorine or bromine 
may be thus detected —M. Bnoschi was elected correspondent 
Jii geometry in room of the late M. Borchardt,—On the action 
of water in applications of sulphide of carbon to phylloxenscd 
vine?, by M Catta lie shows the injurious action of excessive 
humidity. The sulphide need not be in the liquid state if the 
giound be quite saturated with water.—On the swarming of 
phylloxera in 18S0, by M dc T afUte. This has been small, almost 
nil in some parts The phenomenon m probably periodic, with 
a two years' period —On mildew, Ptronospora of vine'. ( Perono - 
spora vttico/a, Berk and Curt ), by M Cornu, Thi*. mildew 
will soon (perhaps next year) have spread over all France , 
and it is bLill almost unknown in regions where it pre¬ 
vails. The grape is not directly attacked, but the plant 
is injured, often disastrously.—New process for destruction of 
kermes of fig [Cerof tastes rusa , Lin.), by M Gcnnadius The in¬ 
sects may be got rid of by making a number of incisions on the 
trunk and branches, causing Lhe plant to lure a large quantity of 
latex.—Observations of comet*/ 1880 (llartwig) at Fans Observa¬ 
tory, byM Bigourdan.—On the same comet and on Swiff* comet 
(c* 1880), by MM. Schulhof and Bossert He obtains for the former 
a revolution of 1280 years (uncertain) ; fnr the latter, 5J years 
—On the method employed by Aubmsson 111 1810 for measure¬ 
ment of geodetic base 1 ;, by M. Laussedat. This is, in substance, 
the 'same as the method now recommended exclusively by the 
International Geodetic Commission —On the calculation of 
heights by means of barometric observations, by M Angot 
lie cites some figures as showing the precision of his new method. 
—On the distribution of temperatures in the lower strata of the 
atmosphere, by M Aiulr/ From observations on the north and 
south slopes of Mont Verdun (625 m in height) he infers Lhat 
111 the same vertical Lhe distribution of temperature up lo a 
certain height is absolutely indeterminate, Ihm hot- and cold- 
air currents being superposed on one another. The mode of 
superposition is m direct relation to the centres of high 
and low pressures —On radiophony, by M Mcrcadier. This 
name he gives to the phenomenon lately discovered by 
Prof Bell. lie diows reason for thinking it i-. not an 
effect of the mass of the receiving plate vibrating as a 
whole Also the nature of the molecules of the receiver and 
their mode of aggregation do not seem to have a predominant 
r6U in the nature of the sounds produced. There sounds (he 
thinks) are due principally to direct action of calorific radiations 
on the surface of Lhe receiver (lie got the maximum effect 
with invisible vibrations in the ledand infra red,)—On the exist¬ 
ence of perborlc combinations, by M. Etard Hone acid in 
presence of oxygenated water acts like a different acid, 
though of little stability. perbonc acid —On cobaltamincs, 
by M. Porumbaru. —Researches on the comparative anatomy 
of the nervous system in the different orders of the class 
of insects, by M. Brandt. He gives the results of his own ob¬ 
servations on Coleoptera, Lepidoptera, Diptera, and Hemiptera. 
— On a new form of vesicular worm, with exogenous gem¬ 
mation, by M. Villot, This is named ZJrocystti pr<rhftr % is a 


parasite of Clonuru Umbatus , and has the peculiarity of living 
in the same host in different degrees of development; in the 
vesicular state proper, in the visceral cavity; in the state of 
scolex, encysted in adipose tissue. Buds are successively formed 
(containing a scolex) and detached —Habits of a fish of the 
family of Silures, the Calhchthyi facratuj , Cuvier, by M. Car- 
bomuer. Its mode of reproduction is peculiar.—New researches 
on saxifrages , applications of their products to the arts and to 
therapeutics , experiments on their cultivation, by MM. Gnrreau 
and Madi el art. Attention is called to a new substance, bengenin, 
obtained from the stocks ; in the free and crystalline state it is 
represented by C fl IL 0 4 , It is a strong neuro-sthenic tome 
(between qumino and sallcine). The tannin and fecula also 
obtainable, further recommend the cultivation of saxifrages.— 
On a process of meat-preservation by means of dextrine, by M. 
Senre Meat dried and preserved with dextrine has remained 
unaltered twenty months, exposed to air.—The meteors of 
November 14, 1880, observed at MoncaJien (Italy), by M. 
De 112.1. Four observers, counted thirty-seven in three-quarters of 
an hour. More than a third belonged to the stream of the 
Leonides, and Lhey were the most beautiful. 

Vienna 

Imperial Academy of Sciences, Decembei 9. Dr. 
Fitzinger 111 the chair —Researches on Liverworts, 6. Mar- 
ch an Here, by Herr Leitgeb —On the watercourses of middle 
Europe, ana the importance of regulation of the Danube, with 
special reference to the stretch between Thebeu and Gonyo 
(Hungary), by Ilerr Lanfianconi.—On the formation of germinal 
layers in the hen’s egg, by Herr Roller.—On combination!, of 
chloude of calcium witli fatty acids, by Ilerr Lieber 

Imperial Institute of Geology, December 7 —Geological 
map of the environs of Gratz, by Ilerr Hornes,—Oil a new 
mineral, sthnctbergite, by Herr Brezina.—Tectonics of the 
diorilic eruptive rocks of Klausen (lyrol), by Ilerr Teller.— 
Geological map of Gorlice, by Ilerr Trajnocha.—On Predazzo, 
&c., by Ilerr Reyer ' 
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THURSDAY, DECEMBER 23, 1880 


THE FOGS OF LONDON 
AST week Mr. Scott Moneneff described in our 
columns a method of all but entirely eliminating 
smoke from the atmosphere of London, and thus abolish¬ 
ing that most venerable of our institutions—Fog. And 
in a recent number Dr. Siemens showed how our existing 
grates could be made to give out a maximum of heat at a 
minimum of expense and an entire absence of smoke. It 
may therefore be of some interest to inqune briefly into 
the latest thcoues as to the causes and consequences of 
this hideous incubus which renders residence m London 
a terror to so many. 

Fogs are supposed to foim a constituent part of the clima¬ 
tology of the British Islands from which there is no escape, 
and in certain strictly local climatologies, such as Lhat of 
London, where the aggregation of human beings is alto¬ 
gether unprecedented, they now and again acquire an 
extraordinary intensity and persistency, and are attended 
with consequences so disastrous and fatal as to press 
urgently on Parliament the necessity of legislation towards 
the mitigation of the evil. 

In illustration of this, reference may be made to the 
influence on the mortality of London exercised by the 
fog which prevailed there from November, 1879, to 
February, 1880, which was so remarkable both for its 
denseness and protractedness, as to constitute it one of 
the most memorable fogs on record The question has 
been investigated by Dr. Arthur Mitchell, and Llic results 
recently published in the Journal of the Scottish Meteoro¬ 
logical Society 

The increase in the death-rate was tmly enormous, as 
these figures, giving the whole mortality for each of the 
seven weeks ending February 21, show—1754, 1730,1900, 
22°o, 3376,2495, and 2016; in other words, several thousand 
persons fell victims to the disastrous fatality of this great 
fog. An examination of Lhe figures in the Rcgistrai- 
General's Reports shows that no approach to so large an 
increase in the death-rate showed llsclf in any of the 
other BnLish large towns, and in none of these did fog of 
a notewoi thy character occur Of all diseases, asthma 
was most directly influenced in Us fatality by the fogj 
for as Lhe density of the fog increased so did Lhe deaths 
from asthma, and as the fog abated, relief came at once 
to the asthmatic, and the death-rate instantly fell Thus 
the mortality rose to 220 per cent above Lhe average 
during the week of densest fog, but as the fog gave way 
the mortality fell to 40 per cent, below the average 
Bronchitis, pneumonia, pleurisy, and other lung diseases 
appeared also with an enormously increased fatality, the 
mortality from bronchitis rising during the w eek when the 
fog was at its worst to 331 per cent, above its average In 
the case of these diseases however the relief did not come 
instantaneously with the cessation of the fog, but injuries 
of a more] permanent nature appear to have been sus¬ 
tained which kept the death-rate at a high figure for some 
time after the fog had finally disappeared. Whooping- 
cough exhibited these characteristics in even a still more 
pronounced manner. The pernicious effects of Lhe fog 
lingered still longer in the system, so that while the 
Vol. xxiii.—No. T 58a 


duitli-rate rose during the wuis,t week of the fog to 182 
pci cent, above the average, four weeks thereafter it had 
fallen no lower than 74 per cent above Lhe normal 
mortality of whooping-cough. It is singular, and particu¬ 
larly to the medical profession piofoundly interesting, that 
deaths from croup, diphtheria, and rheumatism did not 
show any distinct relation to the fog As legards Lhe other 
diseases, the deaths from which are registered, they 
equally did not appear to show any steady connection 
with the fog's varying denseness and persistency. 

This pernicious and deadly character of fog on persons 
suffering from these diseases is not due to fog as such, but 
to the noxious qualities impnrLed to it by our large towns. 
Dr. Angus Smith has shown that the air of Manchester 
dining an extiemely dense fog contained 20 85 per cent 
of oxygen, or one-tenth pei cent less than the normal 
quantity. The pernicious character of fng however is to 
be Lruiced noL so much Lo this slight diminution of atmo¬ 
spheric oxygen as to the presence of positively deleterious 
substances. 

The smoke which issues from our dwelling-houses 
contains, in addition Lo solid soot, also gaseous carbonic 
acid, sulphurous acid, carbon monoxide, sulphide of 
ammonia, and sometimes nnnuLc traces of arsenic More¬ 
over the soot does not consisL of particles of caibon only, 
but carbon saturated with tarry matters, sulphur and 
ammonia compounds, &_c. Smoke from manufactories is 
usually mote completely buined than that from dwelling- 
houses, and is Lheiefore less deleLenous In many cases 
however manufactories pour out into the air their own 
specific hurtful gases. Of these gases the more pernicious 
aie mineral acids, especially sulphuric and hydrochloric 
acids, sulphuretted hj drogen, sulphur dioxide, and oxide 
of arsenic. Gases rising from decaying animal and 
vegetable matter in waste heaps and 111 faulty sewers also 
lend their aid in the contamination of Lhe atmosphere of 
towns In the neighbourhood of various manufactories 
solid lmpuutics crowd the an, lcsulting in a denseness of 
fog in these restricted localities with an accompanying 
suffering and fatality elsewhere unknown 

In Febiuary last we drew attention (NA 1 URF, vol xxi. 
P- 355 ) to th c question of fogs and the general atmospheric 
conditions under which they aie generated, when the 
mipmtance 111 discussing the question of fogs of a careful 
study of the anticyclone and its accompaniments was 
adverted to Indeed it is in the highest degree probable 
that all cur memorable great fogs are intimately connected 
with the anticyclone, being found towaids their outskuts 
or rather in the debatable region between the cyclone and 
the anticyclone They arise from the diffusion of the 
vapour biuught up by the cyi lone outwards and through 
the colder and drier air of those parts of the anticyclone 
contiguous to it, where it is condensed into immense 
bicadihs of fog stretching several hundred miles m 
length. 

The two features of tlic anticyclone to which more 
special attention is directed arc these . (1) the calmness 
or comparative calmness 1 of the air, and (2) the slow 
downward general movement of the atmotphtre ovtr the 
region covered by the antny clone, and a general outward 
movement in all diiections towards suirounding regions 
as we near its outskirts 

Consider now this feature of the anticyclone in its. 
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relation to the vast quantities of deleterious matters which 
are vomited into the atmosphere fiom the chimneys of 
London, The horizontal movement of the air is at a 
minimum, and thus altogether insufficient to sweep these 
noxious matters out into the suirounding country The 
impurities therefore ascend into the air over London, 
and when no longer buoyed up by the warmer air with 
which they began the ascent, they fall under the influence 
of the general downward movement of the atmosphere f 
and this downwaid movement is accelerated by the solid 
impurities becoming saturated with condensed aqueous 
vapour, coal-oil, and tarry substances. lienee the 
specially noxious fogs of large towns settle near the 
surface, are no more than a feu fathoms in depthj and 
are at the maximum where chimneys are planted thickest, 
the situation low-lying and confined, and where conse¬ 
quently the horizontal circulation of the air is absolutely 
arrested 

if we would then overcome, or m any way mitigate, 
the terribly fatal effects of our cily fogs, it can be done in 
no other way than by Parliament interposing with a 
legislation which will not only effectually stop the emana¬ 
tion of deletenous exhalations fiom manufactories, but 
also compel Lhe combustion of the smoke arising from 
ordinary fires in dwelling-houseb As regards Lhe latter, 
where the real difficulty in legislating lies, it may be 
stated that we already have appliances for thoroughly 
burning coal, the use of which would be attended with an 
immense saving of money to the community, as well as 
the prevention of the painful recurrence of periods of 
such widespread sickness and mortality as London passed 
through in the beginning of the present year Hut it is of 
little use in science showing how this terrible evil may be 
cured if the authorities make no attempt to put her hardly 
obtained results into practice j it would cost little to 
give both Dr. Siemens's and Mr Moncneff's meLhods a 
fair trial on something more than a immature scale 
But what are some of the obstacles to such a practical 
course may be seen from our correspondence columns 
to-day. 


WHAT IS CIVILISATION f 
The Past in the Present . What is Civilisation ? By 

Arthur Mitchell, M D , LL D 8vo pp xvi and 354. 

(Edinburgh David Douglas, 1880) 

IIIS interesting \olume, as may be inferred from the 
title, embraces two cognate but at the same time 
somewhat diverse subjects—the one the survival, or 
possibly the rein trod uction, of objects and customs, which 
are usually regarded as primitive, among the civilised 
nations of the present day, the other the nature and 
origin of civilisation 

As Rhind Lecturer on Archeology Dr Arthur Mitchell 
selected these two subjects as the topics on which to 
enlarge, and devoted six of his lectures to the first and 
four to the second , and these lectures, illustrated by 
nearly 150 excellent illustrations, form the body of his 
book, to which is added a long appendix and a detailed 
analytical table of contents. 

The facts brought forward in the first portion of the 
work, though for the greater part by no means new to 
most archaeologists, are of considerable general interest, 


and will appear sufficiently striking to the ordinary reader. 
The peregrinations of the author in the remoter districts 
of Scotland and the neighbouring groups of islands have 
brought him in frequent contact with those among whom 
ancient customs are most likely to have survived, whose 
domestic appliances are often of the same simple cha¬ 
racter as were those of their ancestors generations and 
generations ago, and whose ordinary life has also been 
but little affected by Lhe advance in material civilisation 
of their fellow-countrymen. To these objects and customs 
so persistently surviving from the Past into the Present 
the term 11 neo-archaic " has been applied by Prof 
Rolleston , and it is precisely these objects that a practised 
archaeologist declines to regard as ancient, unless the 
circumstances of their finding justify him in so doing 
Foremost among them is placed the whorl and spindle, 
an appliance for spinning still in use in parts of Scotland, 
as it is throughout the whole of the continent of Europe, 
and which indeed is nevei likely to be entirely supplanted 
by the spinning-wheel or other machinery, so long as the 
use of Lhe spindle can be combined with an out-of-doors 
occupation, such as tending sheep or cows All will agree 
with Dr Mitchell that lhe mental power of those Scotch 
women who still use the spindle and whorl need not be a 
whit inferior to thaL of those who do not use it, and some 
will go farther, and place the shepherdess who spins in a 
higher rank than the one whose hands are idle all the 
day-long That a spindle should be made of a form to 
do without a whorl, 01 that a potato should be substituted 
for the latter, are regaided by the author as signs of the 
art of spinning by hand having icached a state of degra¬ 
dation , but if producing the gicatcst effect with the least 
possible trouble is any sign of progress, such an opinion 
is questionable. 

In all such cases the external circumstances of a family 
or group of families must be taken into consideration , 
and if it be cheaper or more easy Lo employ arLicles of 
the simplest and rudest character than Lo purchase, it 
may be from a distance, the appliances of modern art, the 
simple methods and appliances will survive. Netting 
and knitting by hand will thrive by the side of netting 
and knitting by machinery, as the long hours of a winter's 
evening, which might otherwise be wasted, can thus be 
utilised at practically no cost; and it seems more remark¬ 
able that the simple form of narrow loom for webbing, of 
which Dr Mitchell gives a figure, should have become 
almost extinct, than that it should have survived. 

A flint for striking a light may be cheaper and in 
some respects more convenient than lucifers, and the 
“knockin'-stane’ 1 and mallet are not less effective for 
Lheir purpose than the most expensive pestle and mortar. 
The earthenware rr craggans ” are as cheap and as well 
adapted for the ends they serve as pots thrown on the 
wheel, and in countries where carnage is difficult or 
extensive water power scarce, the quern or hand-mill and 
the little Norse-mill may still hold their own; as they did 
in St Alban's in the fourteenth century, when they com¬ 
peted with the high charges for multure at the Abbey 
mills. The survival of the black houses and beehive 
houses in the Hebrides may also probably be reduced to 
a question of cost. Perforated or grooved stones are 
cheaper than plummets of lead as sinkers for nets and 
lines ; and for working in water a pivot and socket of 
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stone is probably both cheaper and more durable than 
one of metal The existence of sockets and other working 
parts formed of stone in our best clocks and watches can 
hardly be regarded as an instance of low civilisation, or 
of those who use them being in the Stone Age 

In all these remarks Dr Mitchell will perhaps agree, 
and if the object of his lectuies were merely lo inculcate 
caution in accepting such objects as those he describes as 
belonging of necessity to any remote antiquity or to an 
absolutely rude and barbarous people, most archaeologists 
would fully endorse his views Dut there is throughout 
these lectures a more or less evident intention that they 
should apply not to any minor questions of archaeological 
classification, but to the far greater question of the 
progress of the human race. Though accepting the 
ordinary division of antiquities into those of the Stone 
Age, of the Bronze Age, and of the Iron Age, he does not 
regaid the use of stone, bronze, or iron as in anyway 
indicative of the culture and capacity of those who used 
them No doubt many of those who use iron and steel 
are mentally barbarians, and certainly the instances the 
author brings forward of the superstitious beliefs still 
prevalent in Scotland show how deeply rooted are such 
relics of early beliefs, and how little material civilisation 
has done to elevate the mental cultuie of Lhc mass of the 
population. The distinction Di Mitchell draws between 
culture and civilisation is one which 15 well illustrated by 
the continued existence of such low forms of belief, and 
all his readers will agree wiLh him that it is an error to 
suppose that in this 01 any othei civilised country the 
mass of the people can be spoken of as highly cultured. 
Civilisation lie defines to be nothing more than a com¬ 
plicated outcome of a war waged with Nature by man in 
society to prevent her fiom putting into execution in his 
case her law of Natural Selection 

Such a view of mankind being to a certain extent 
exempt from the operation of that law has already been 
held by many , but even if accepted does not appeal to 
contradict the opinion that the human race may have 
been evolved from some lower form of mammalian life 
For on such an assumption it is, as Dr Mitchell insists 
impossible that man in isolation could become civihscd J 
while, on the other hand, it is evident that until he had 
become sufficiently intelligent or cultured to enter into 
association with his fellow men, he would remain subject 
to the law of Natural Selection, in the same'manner as any 
members of the brute creation. Nor even when the stage 
of association was reached can we expect that there 
should have been at once any great development of 
mental power, for there 15 a long interval between Lhe 
banding together of a certain number of human units, 
and any one of them being in that position of ease and 
leisure which is so necessary for mental culture. 

It is perfectly true that so far as osteological evidence 
is concerned there appears to be no tangible difference 
between the earliest known remains of man and the 
human frame of the present day. But it is by no means 
certain that all the skulls which have been attribute*! to 
the Quaternary Period actually belong to so remote an 
antiquity; and it is worth while to remember that among 
the coolies of China and some of the Pelew islanders, 
while the weight of the brain is singularly great, it is 
balanced by a marked deficiencynn the number and depth 


of the secondary convolutions and by a want of depth in 
the grey matter 

Dr Mitchell’s view, though we believe nowhere clearly 
expressed, appears to be that during the whole period of 
the existence of the human race theiewas in some part 
of the world a state of civilisation in existence, which 
would imply Lhat those among whom it prevailed were 
possessed of the same average mental capacity as any 
people or nation of the present day “ May it not happen,” 
he says, "that dealing with the human race as a whole, 
there never has been a time in its hisLory when there did 
not occur among men states both of high and of low 
civilisation ? Is it not also possible thaL there 111a) have 
never existed a tune in the history of mankind as a whole 
when Lhcre were not among those composing it persons 
potentially as good—persons exhibiting as high a capacity 
-- as any among those who now go to make up mankind’” 
Were the history of our race confined to the last five or 
six thousand years it might be hard to answer these 
questions otherwise than in the affirmative , but who that 
appreciates the vast antiquity of man .as established by 
recent geological discoveiies will admit that such a Icnn 
forms more than a small fractional portion of the peiiod 
of man's existence upon the caith, or that Lhere is any 
parity of reasoning between the circumstances of the 
beginning of the human period and uf the comparatively 
recent times of Egyptian 01 Assouan civilisation ? 

Granted even thaL the potential mental capacity existed, 
of what use could it have been to Llio k c who were daily on 
the brink of starvation, who weie unacquainted with 
writing, and with metal, and had not even succeeded in 
domesticating any of those animals which now seem 
almost necessary for human existence ? 

This however is not the place to enter into a lodg dis¬ 
cussion as to the origin and progress of civilisation. 
Those, and they are many, who are interested in this 
subject will do well to read Dr Mitchell's book, and even 
should they not agree with all his conclusions, will feci 
that his cause has not suffered from the treatment it has 
received at his hands. 

They will also find in his Appendix much valuable 
matter extracted from the writings of Mr. Alfred R 
Wallace, Mr. Herbert Spencer, and Mi Bancroft To 
the antiquary pure and simple the illustrations of the 
"neo-archaic *' objects still in use in Scotland will be 
attractive and valuable, and should some stray politician 
take up the volume some of the reflections on the dangers 
to civilisation which may arise from over-legislation, as 
set forth in the last of the lecture^, may profitably be 
studied 


A USTRIAN MY 1 UOPODS 

Die My 7 ioporfen dcr oster/ cu hi sell- unganst hen Mo¬ 
narchic . Von Dr. Robert Latzel. Erstc Ilalfte 

Die Chilopodcn 8vo. pp \v and 228, plates l-x. 
(Wien Alfred Holder, 1880.) 

HE centipedes, millipeds, and their allies have hither¬ 
to not only been neglected by English naturalists, 
but practically by Continental workers, until the present 
generation. Our countryman, Newport, indeed (of whom 
it may be said with justice, that he touched nothing that 
he did not elucidate and adorn), has secured a permanent 
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plate ift the annals of the class inferred to ; but it is to 
the brothers Koch, Meinert, and the Italians Farrago arid 
Fedrizzi, With the Bohemian naturalist Rosicky, and 
softie few other writers of less importance, that we have 
had to look in recent times for anything approaching 
serious or continued work upon these creatures. In 
America, Wood and A. S r Packard, jun., have also done 
good service. The writer of the book now under notice 
(Professor of Natural Sciences in the Imperial Franz- 
Joseph Gymnasium at Vienna) has by this sterling 
treatise at Ohce assumed x place in the front rank of 
authorities We are not aware of any prior writings of 
his on the subject, beyond one or two of trifling local 
interest; but, from his five years' study and collection of 
material in various parts of Austria and in Western 
Hungary, it is clear that he is qualified for the task of 
monographing the species of his country, especially as 
he has examined nearly all the exponents in Austrian 
collections and museums. AS he says, no work on the 
Mynopoda of Europe, or even of Germany and the 
Austro-Hungarian Empire, exists ; so it is to be hoped 
that the present instalment towards such a desideratum 
may be from lime to time succeeded by others of more 
extended area. 

As regards the preparation, &c, of specimens, Dr 
Latzel recommends the use of small well-corked glass 
tubes, containing spirits of wine. Pinned examples are 
of no use. 

Adopting the Mynopoda as a separate class (Packard 
seems alone nowadays in uniting them with the Insecta\ 
the following classification is proposed Orders I 
ClULOPODA, II. SYMPHYLA, Ryder (for the Scolo- 
ficndrdlidic ); III. Diplopoda, with sub-orders Chilo - 
gnaiha 9 Colobognatha (for the Polyiomuiie) } and Heiero- 
gnatha (for the Pauropodtdcr ); IV. Malacopoda ( Peri- 
patidtc ). 

The present part discusses the Chdopoda only, the 
fiat centipedes, with large sternum, and whose first pair 
of thoracic feet is transformed into foot-jaws. The com¬ 
mon thin yellow Gcophilus } which sometimes gives out a 
phosphoric light, is a type of the order Thirty-one 
genera are recognised, whereof fifteen are European, one 
American C Notiphihdcs ), and one European {S tig mato- 
gaster) being described as new, and Opisthcmega, Wood, 
renamed Megopisthns. Sixty-seven Austrian spcucs are 
described (Ltthobius } the largest, with thu ty-seven), 
including many new ones. 

It is not wi()un our scope to analyse the specific charac¬ 
ters of such a work; Dr. Latzel seems to have performed 
his task conscientiously and exhaustively, giving the 
varied stages of development in each case where known 
(“juvenis/’ “ adolescens,” "pullus,” and “fetus”), and 
combining biological and anatomical aspects with the 
purely descriptive accounts. 

The Mynopoda have always afforded material for the 
comparative anatomist, as evidenced quite recently by 
MacLeod'5 researches upon the poison-bearing glands 
of various Chdopoda (in the Bulletin of the Belgian 
Academy of Sciences, 2nd series, vol xlv. p 781 et seq.) 9 
and Voges's scheme for the classification of Tracksata 
(in Siebold and KoUikeris Zdtschrift fur wissensekaft- 
Itsche Zoologist vol xxxi. p. 143), &G Dr. Latzel recognises 
the importance of this element, and gives some remark¬ 


ably welhezecuted lithographs* (froth \ hit dowp derigu) 
of such organs as ft re of general morphological import 
lance, in addition to details illustrative or tfiecific struc¬ 
ture. Were it not for the general excellence of Conti¬ 
nental work in such matters, we should congratulate 
Messrs. Hblder upon the result of their part in this 
matter. 

- , _ j r 

OUR BOOK SHELF 

Die Ethnographisch-Anthropologische Ablhcilttng dcs 
Museum Godeffroy in Hamburg. Ein Beitrag Mur 
Kunde der SUdsec-Volker Von J. D. E. SchmeUz 
und Dr med R. Krause. (Hamburg - L. Fnedenchstn 
and Co. 1881.) 

This catalogue of the anthropological section 'of the 
Museum Godeffroy 111 Hamburg is a model of its kind, 
and from the exhaustive manner in which it is treated 
the publishers are quite justified in calling the publication 
as they do in their prospectus a " Handbook of Ethno¬ 
graphy and Ethnology of the South Sea Tribes." The 
Goaeffroy collection is probably unique and unrivalled as 
representing the area to which it is confined, and is 
another example of what pnvate munificence can accom- 
hsh for scientific ends j and though the great merchant 
ouse may no longer have their collectors scattered 
throughout the South Seas, the town of Hamburg now 
possesses by their exertions the anthropological material 
which this somewhat bulky volume of 687 pages with 
46 plates is found not too large to enumerate. However, 
this catalogue is not merely an enumeration, but contains 
much valuable geographical information, and 9 ome most 
useful bibliographical notes, which, in the present absence 
of any anthropological record compiled m the method 
and way of our zoological work, is, if not perfect, much to 
be commended, and not too critically received. The 
arrangement is geographical, and therefore ethnological 
m its true sense, as followed in most large museums, the 
Put-Rivers collection being of course a brilliant excep¬ 
tion, which is rather designed to exhibit evolution in 
culture 

The first part, “ ELhnographische Abtheilung," is written 
by Dr. Schmelti, and naturally occupies the largest por¬ 
tion of the volume. Australia is treated first, and then 
“Oceanien," commencing at New Guinea and termi¬ 
nating with the Sandwich Isles, including not only so 
large and well known an area as New Zealand, but also 
amongst others the smaller and much less known 
Exchequer Isles and Futuna. Of the last-named we are 
told incidentally that the fauna and flora is allied to that 
of Samoa. The Gilbert, Marshall, and Caroline Islands 
are then dealt with, the last very fully. This ethno¬ 
graphical portion concludes with Alaska and a few other 
various localities, thus showing thaL in the most special 
of museums the usual few outside elements obtrude 
The second part, “ Anthropologische Abtheilung," is 
the joint production of Messrs. Schmeltz and Krause, 
the first author treating the photographs and original 
drawings, whilst Dr. Krause enumerates and describes 
the osteological specimens, The cranial measurements 
are most desired by physical anthropologists, and It is to 
be hoped that some of our own provincial museums 
which are still behind til that respect, though possibly 
containing but few crania, will yet, where such can be 
authentically localised, have the same at once properly 
measured, and for a method, the lately-published Cata¬ 
logue by Prof, Flower will supply all tha,t anthropological 
science requires. Such Catalogues ai the one under 
notice, taken with those of Prof. Flower and General Pltf- 
Rivers, are in themselves real manuals of anthropology. 

W. L. D. 
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On iht Digestive Ferments and on the Preparation and 
Use of Artificially Digested Food . By Win, Roberts, 
M.D.. F.R.S. (London: Smith, Elder, and Co, 
1880.) 

This little volume contains the three Lumleian Lectures 
delivered before the College of Physicians, London, for 
the present year The subject is treated in a manner 
worthy of the reputation of the author He gives a 
summary of what is known on the subject of digestion as 
a function common to animals and plants, treats of the 
general characters and properties of the digestive juices 
and their ferments, with an account of the action of 
each on food material. After many trials the author 
adopts three solutions for the preservation of his solution 
of animal ferment, full details of the preparation of 
which are given The researches of Musculus and 
O’Sullivan as to the transformation of starch arc given, 
with the very recent researches on the same subject by 
Brown and Heron The subject of Lhc digestion of 
starch is excellently handled, and any dyspeptic reader 
would do well to consider the facts and reasonings here 
so well and clearly given The second lecture chiefly 
relates to pepsin and the digestion of proleids , digestive 
proteolysis ; the milk-curdling ferment. The third lecture 
is devoted to the effects of cooking on food, picpara- 
tion of artificially-digested food, peptomsed materials, the 
clinical experience of Lhe use of peptomsLd food, and on 
the use of pancreatic extract as an addition to food 
shortly before food is taken These lecture^, though at 
times technical, may be understood by the ordinary 
reader, who would often derive advantage from a general 
knowledge of their contents. As long .is man must live 
on food so long will the proper digestion of that food be 
of extreme importance to him. 

The Niger and the lUnui'h , Travels in Cent ml Afrit a 
By Adolphe Burdo From the French by Mrs George 
Sturge. (London Bentley, iSfio) 

There is a good deal that is interesting in M llurdo's 
lively story of his voyage up the Niger and Bcnueh, partly 
in the company of Bishop Crowther Tic gives many 
details of the various towns and villages he visited on the 
banks of the Lwo rivers, and of the appearance and habits 
of the people he met with, all welcome information in a 
region on which our information is even yet comparatively 
meagre M Burdo’s journey was made in 1878. 


LETTERS TO THE EDITOR 

[7jI f Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to f eium, or 
to correspond with the writers of t j ejected manuscripts . No 
notice is taken of anonymous communications. 

The Editor urgently requests correspondents to hep their letters as 
short as possible. The pressure on hu space ir so great that it 
is impossible otherwise to ensure the appearance even of coni' 
mumcaiions containing interesting and novel facts.] 

Smokeless London 

I HAVE read the letter of Mr. Scott Moncneff in Nature, 
vol. xxm. p 151, with much interest, and am Eatisfied that his 
data and conclusions arc substantially accurate. This conviction 
is based on some experience in the commercial distillation of 
coal. 

One difficulty will arise which should at once be foreseen and 
provided against, or It may be exaggerated into a big bugbear 
by that class of Belf-styled "practical” men who oppose to 
every Innovation the Inertia of their own self-sufficient stupidity, 
fh® semi-coke remaining in the retorts, when only one third of 
the Volatile constituents of the coal has been run off, will be 
highly inflammable, and display this property by a great out¬ 
burst of lurid flame and dense smoka when the retort doors are 
opened for diachirgixiff, and unless the withdrawn charge is im- 
noedUtdy quenched there will be a veritable Inferno where it 
full. This is merely a matter of practical detail admitting of 


easy remedy where there i±> ability arul willingness to grapple 
with it. 

A more serions difficulty is likely to arise 111 London from the 
peculiar position of Lhe gas companies. They are suffering from 
commercial congestion due Lo a plethora of prosperity, and 
receiving no stimulation from wholesome competition, they 
display very low commercial vitality. The public uelbre is no 
business of theirs. 

It is otherwise in those t^wns that are sufficiently advanced in 
ciwlisation and have abolished the gas and water joint-stock 
monopolies. There the public are helping themselves, and 
control the management of the Corporation gas works by their 
election of the members of the Corporation, Many or these 
towns are foggy and smoky enough for the expenment, and in 
these such a boon as that offered by Mr. Moncneff will probably 
be appreciated, and, being appreciated by those most interested, 
will be at once practically tested. Birmingham, for instance, is 
likely Lo try it I was there a few weeks ago and saw how they 
have eclipsed our electric lamps on the Embankment by the gas 
lamps around their town-hall. 

If it succeeds in any one of these towns our companies will 
smely follow, or iF not, so much the i\ore for the companies 

Slonebrulgc Park, Willcsdin, W Mai iiku Wh liams 
December 17 


I llAVii. lead uilh great mLerest Mi ScoLL Moncneff’s scheme 
for “ Smokeless London" propounded in your last ismh. I 
would ask however—Is he satisfied that the coke would he 
smokeless when only 3333 feel of gas pel ton has been extracted 
from the coal ? E. R. F. 

London, December 20 


Climates of Vancouver Island and Bournemouth 

I 1H ink it very probable that j our correspondent Capt Verney 
is 11 ght about the climate iff Vancou\er's Island. My only sources 
of information wcie maps of lsothcimalb m Keith Johnston’s and 
Phillips’ All iscs, which show the nuan temperature ahoul the 
same as that of the south of l 1 ngland, while the winter tempera* 
lure is shown as being decidedly colder, and it wns to Hus I more 
especially referred r Ihe mainland of Biitish Columbia is un¬ 
doubtedly colder than Lliat of Western Europe, but Vancouver's 
Island it elf and the adjacent sea may be really milder, and if 
so it is another pruuf uf the great power of Lhe leLuruing Japan 
current. 

I shall be very glad of Prof. II aught oil’s criticisms on my 
hypothesis , and in the mean time will only say 1 ThyiL unless 
Bournemouth is ncter cooled by north and nortli-cast winds, any 
ainelioiation of Lhe climate of the Polar regions would cerLauily 
benefit it 2 That as by my hypothesis Lhe entrance of two 
new gulf streams into the Arctic Ocean would entirely prevent 
the formation of ice, the return currents Lhat would undoubtedly 
be produced would not be toldcunuiti in the sense in winch they 
are now, as they would piobably be alwajs considerably above 
Lhc heezing point. Aliui d K, Wallace , 


Geological Climates 

In relation to the discussion as tu the importance to bq 
ascribed to Lhe distribution of ceitam trees ana plants in the, 
determination of geological climate*, it may interest Frof 
Haughton and Mr. Duncan to know that a specimen of the 
Australian Arautana Cunntnghami is now growing on one of 
the slopes of the Marhtone Hills near Belvoir Castle, 111 
North Leicestershire, a position it has occnpied for upwards of 
foity years It has attained a height of about thirty five feet 
Having survived (without other protection than that afforded by 
the wooded heights about it) Lhe cold of the winters of 1S60 and 
1879 . its capability to withbtand a greater degree of cold than is 
ever experienced in our southern counties may he with confidence 
inserted. 

Masses of a true and very characteristic bamboo, Dambusa 
mdaM % are now growing vigorously and spreading rapidly on 
the same estate, the long elegant and slender canes and the 
delicate green foliage of this variety of bamboo not having 
suffered In the slightest degree from the severe frost of last 
winter or the early and equally trying seventy of this. Arun~ 
dmana falcata t the bamboo found as high as Lhe snow-line in 
the Himalayas, has also proved hardy at Belvoir, but it has been 
displaced as ati ornamental plant by B , metakl. Arundo donax 
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often throws up clustering bunches of canes that reach a height 
of sixteen feet in one season. Associated with Arumlo eonspicua 
and Gyneemm argentum % the above interesting and handsome 
plants give quite a tropical aspect to some of the hill-sides of 
this northern county. William Ingram 

Belvoir, December 20 


The Appulse of Jupiter to a Fixed Star on 
November 20 

Referring tu a request appearing 111 Nature, vul xjuu 
p. 158, I may say that the approach uf Jupiter to H D + 2’97 
v as ucll obscived here, and i found that the star, when perpen¬ 
dicular to the belts, wvi 4" 05 distant from the noiLhern limb, 
Thr definition was good, and the measure, I should siy, pretty 
exact 

It was a strange and beautiful bight, Jupiter appearing with 
five satellites, though, at the same tune, the different aspect of the 
star compared with that of the moons was very striking The 
light of the former was however very sensibly affected by the 
glow of the great dish near it, and it looked no more than 10 
magnitude John Birmingham 

Millbrook, Tunm 

British Earthquakes 

May I nsk leave to offer a few remarks on the leading article 
on British Earthquakes which appeared in Naiure, vol ixui, 
p, 117. The author bungs out very strongly the apparent con¬ 
nection between great lints of jointing or faulting and earthquake 
movements, and points out the great fault which traverses Scot¬ 
land from sea to sea as a case in point Now 1 had this same 
question before the British Association llna year, and exhibited 
a map illustrative thereof I had further, following up a theory 
submitted by me to the Royal Irish Academy, on the Correlation 
of Coast-lane Directions, and published by that body, drawn up 
on a Geikie’s Geological Map of Scotland certain of those cor¬ 
related lines, and on a smaller map of the British Isles had indi¬ 
cated both the lines in question and the localities wherein caith- 
quakes have been noticed in Inter times, more essentially since 
i860 One of those lines crosses the district about Comrie, and 
at the moment (August, 1880) could hardly be pointed out a* in 
any notable way supporting the connection sought to be esta¬ 
blished between coast-line directions and earthquake localities. 
But the recent earthquakes in the north of Ireland and in Scot¬ 
land go far to do tnis, as the direction shown by me both 
agrees with the great fault mentioned by the author of the 
paper on British Earthquakes in direction, and also fairly shows 
the direction of the earthquake band or zone, which apparently 
extends from Londonderry across Scotland r Ihis ducction is 
exactly at 40° with the coast line direction hetween Carnsorc 
Point nnd Wicklow Head, as shown on the accompanying map. 

I may add that haviug had occasion to examine Prof llofer's 
memoir on the "Erdbcben Karntens und deren Stosilmien," 
and to compare his lines with those given on the map of Europe 
exhibited by me at the British Association meeting of this year, 
I find some very remarkable concordances as regards directions, 
which, having submitted to him, he quite recognised. I consider 
therefore that this memoir. Prof. Geilue’s very remarkable article 
on the Volcanoes of Nortli-Wcstcrn Europe, and this latcarticle 
on British Earthquakes, all point more and more didmctly to the 
importance of jointing and figuring in connection with volcanic 
and earthquake action, and so far go m support of the theory 
submitted oy me. J P O’Reilly 

Royal College of Science*, Dublin, December 14 


A General Theorem in Kinematics 

I AM very much obliged to I*rof. Eveielt and Mr. J. J Walker 
for having taken the trouble to point oat that the theorem which 
I communicated to Nature is, so far as xt relates to uniplanar 
motion, already known. I am indebted to Prof. Unwin for more 
complete information on the subject He tells me that the 
theorem (for the uniplanar case) has been employed by German 
engineers in the discussion of stresses produced in moving pieces 
—exactly the use of the theorem which naturally presents itself. 
Moreover, the theorem (for the uniplanar case) will be found in 
g 198 of Collignon’s " Cin^matique," as well as In other foreign 
books, but not, so for a* my information goes, in the work of 
any English author. None 0/ your correspondents or of mine are 
however able to lay that the general case was previously known. 


The simple method of proof given by Prof. Everett is that 
which I had used nearly a month ago in a paper which I wrote 
(and have since read) for the London Mathematical Society. 

I may mention in connection u ith this subject a kineinatical 
theorem which Mr Kempe communicated to Nature some 
tune back. I find that ibu* theorem come, properly under a 
general theorem which holds for the areas of roulette* It can 
he easily proved that the areas of the most general kinds of 
roulettes follow exactly the law of circular transformation which 
Steiner proved to hold good for the areas of pedals, hor this 
theoieni of Steiner’s see Williamson's "Integral Calculus," 
p. Z02, third cd, 

Mr. Kempe’s theorem (as also Holditch’s) is an immediate 
consequence, since every possible uniplanar displacement of a 
body can be produced by epicycloidal motion. Mr. Williamson, 
justly describing Mr. Kempe’s as "a singularly elegant theorem" 
(the/ p. 210), arrives at it quite differently. 

George M. Minch in 

Royal Engineering College, Cooper's IIill, December 13 


A Correction 

In Nature, vol. xxm p. 44, l’rof. Young has published 
some experiments proving that the thermo-electric power of a 
plaLinum-iron couple is to be observed in vacuo as well as In air , 
this fact is saul to he contradictory to the results given in my 
papers I presume that tome error has caused this statement, 
as I ne\cr and nowhere asserted that the theimo-electric power is 
dependent on the sm rounding gases. I have, on the contrary, 
Mated (/%// Mag, t October 1880, p 294) that no such influence 
has been hitheito observed 'lhus the experiment!) of Prof. 
Young do in no w ay contradict my views. 

University of Vienna Fn\NZ LxNER 


Jelly Fish 

On November 3, m the U.I S N. Co’s steamer Arcof, Capt 
Stevenson, while in lal. 16" 50' N , long $5° 45* E , with the 
Knnyan-muriyan islands to the north, thirty to forty miles and 
three days out from Aden to Karachi, we passed through a vast 
quantity of brown anemones, the ordinary bell shaped jelly-fish 
and strange worm-like (apparently) jelly-fish, floating on and just 
below the surface. The^e were first noticed about five in the 
afternoon, and we v ere still amongst them when we went below 
to dinner at six, the vessel steaming about eight knot*- The 
anemones were only peculiar m that they appeared to be rounded 
at the base and wilhouL the ordinary flat surface for adhering to 
ruck or stone * they wire 111 vast numbers and had the feeler* 
expanded The norm like or centipede-like jelly-fish were from 
six to eight feet long and as Uncle as a man's wrist. They 
appeared sometimes singly, sometimes many twisted together, 
they were in sluw feeble snake-like mo Lion All agreed that they 
were ribbed in appearance ; but there u as a difference of opinion 
as to the colom It vas described by some as that of the sea, 
by others as violet, brown, or purple. Each apparent rib was 
divided from those next it by a bar of lighter colour. 

At night the sea was bright with many phosphouc lights of 
many shapes, bo we were perhaps still pacing through the mass. 
There w as a dead calm at the time 

The captain has read this account and stated it to be fairly 
correct F. C. CONSTABLE 

Karachi, Sind, November 8 


MR. PLIMSOLLS CURE FOR COLLIERY 
EXPLOSIONS 

L ET us suppose a person actuated by very powerful 
motives, who desires to solve the most difficult 
mathematical pioblem of the day, and who, after having 
neglected to acquire the most rudimentary knowledge of 
his subject, and after having contented himself with 
seeking the company of land surveyors, and trying to 
entrap civil engineers into conversations about it, sud¬ 
denly startles the world with the cry of Eureka 1 Eureka I 
Eureka! should we, or should we not, be inclined to 
regard his solution with respect? 

Mr. PhmsolL has done for the mining world exactly what 
our suppositious person would have accomplished for the 
mathematical one. In an article contained in the December 
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number of the Nineteenth Century , under the title of " Ex¬ 
plosions in Collieries and their Cure/' he lays before the 
readers of that magazine an account of the praiseworthy 
motives which impelled hun to seek some means of pre¬ 
venting these horrible disasters , he tells them plainly that 
he knows little or nothing about the subject, and he recount* 
what steps he took for the purpose of supplying the want 
of that knowledge to some extent He says — " 1 n my hope 
that the resources of chemistry might supply a solution 
of the problem which has so long perplexed everybody, I 
have made it my business from time to time to seek the 
society of practical chemists as well as of purely scientific 
men whose business it is to teach chemistry I have 
seen several amongst the former who are engaged 111 
calico-printing works, lead-works, &c , and have sought, 
by getting them to talk about chemistry, and by so to 
speak lying in wait myself for some hint in their conver¬ 
sation, for something which might supply the missing link ” 

Mr Plimsoll then gives an account of how he travelled 
over the painfully disappointing road of trying to 11 un¬ 
mask" the fire-damp, to " make it visible to the eye like 
smoke or steam,” and to indicate its presence by means 
of a collodion balloon filled with the light carburetted 
hydrogen and put into a vertical recess glazed in front 
where it "would float upon the stratum of common air 
because filled with the lighter gas, but would remain at 
the bottom of the stratum of gas because kept down by 
the weight of the envelope inclosing it.” 

He says of the fire-damp indicator —"A delicate 
instrument has been invented, constructed on the prin¬ 
ciple of the diffusion of gases, but as this would require 
the application and careful observation of anybody using 
It, and as all it shows can be equally ascertained by 
watching the elongation of the flame on the safety-lamp, 
I pass it by.” 

He next asks, “ Can this gas be absorbed ? ” and gives 
an example of what he means by describing the strong 
affinity which quicklime has "for hydrogen in the form of 
water”, and lastly, he puts the question. “Supposing 
all these branches of inquiry to result unsatisfactorily, 
whether this gas should be loaded or neutralised in some 
manner that should render it non-explosive 

We will pass over the incentives which our author 
brings forward with the view of stimulating men of science 
to undertake the work of discovery That these incentives 
are strong enough in all conscience we who heard the 
dreadful sound of the explosion at the Naval Steam-Coal 
(Penygraig) Collieries as we lay awake shortly after mid¬ 
night on Friday last can testify from experience. A few 
hours later wc breathed the fatal after-damp in a suffi¬ 
ciently diluted form to produce only headache and nausea: 
we looked upon the blackened remains of the victims as 
they lay or knelt on the ground, some having been hurled 
from a distance and having nearly every bone in their 
bodies broken, others having their coats tightly drawn 
oyer their necks and mouths and their faces buried in 
the dust, and still others actually kneeling, having their 
knees drawn more or less closely up under them, their 
hands pressed on their mouths and their faces also 
in the dust We saw nine fine horses that had been 
struck down where they stood in their stable never 
to nse again ; one that had started off at a mad gal¬ 
lop, and been arrested in six yards by a fall of roof 
due to the blast which startled him, his legs and his 
whole body in an attitude of fierce action resting on the 
top of the fall, and his head laid gently on one side ; two 
others lying on their backs with their legs in the air: 
another that had turned round in his shafts by some extra¬ 
ordinary convulsion, so that he faced the load he was 
orawing, while his body, with head erect, was twisted in 
between two props at the side of the road : and, lastly, 
a little donkey denuded of harness and tossed like a 
«g on to a heap of rubbish. We saw many of the 
bodies earned to the bottom of tjie shaft and sent to the 


surface, and others being earned from the pit to the 
homes where they lately dwelt, wc heard the weeping of 
the bereaved ones ; we saw one IiLtle knot of mourners 
from our very window, and since wc began to write, as 
they gathered at the end of a row of houses, were joined 
by oLhers bearing a coffin on their shoulders, and pro¬ 
ceeded slowly down the road and out of sight, while the 
plaintive Welsh hymn that never fails to accompany such 
a procession rose and fell on the ear, and died away 
fitfully amongst the hills. 

If any one can see and hear all this and more and 
remain unmoved, his natural affection is dead, and Mr 
PlimsolPs appeal will be made to him in vain Happily 
there are many whose hearts are wiung when they see or 
hear of the sufferings of their fellow-men, and who are 
always ready and willing to lespond to such a cry 

We will now turn to the second part of Mr Plimsoll’s 
article, where we find his account of the manner in 
which he proposes to prevent ‘* half, or it may happily 
prove even more than half, the number of explosions " 
He describes it in the following words —" 1 do not pro¬ 
pose to alter anything in existing arrangements in the 
suggestion I am about to offer, but only to supplement 
them Let the present system of ventilation remain as 
it is in all its vigour, but in regard to the gas which 
escapes it, gets behind it, and accumulates in the upper 
I and the waste poitions of Lhc pit, can wc not go arm in 
arm with Nature in this matter, as wc do in the others, 
and follow the gas whithersoever it goes and thus, in 
Lord Bacon's words, by obeying Nature learn how to 
conquer her ? 

11 It goes to ihe highest part of the pit, therefore into 
the exhausted spaces I would work with this tendency, 
and, as in the case of water, a large hole is dug called a 
' sump/ to collect the water at the bottom of the pit and 
so facilitate its removal by the pumps, so I would make a 
hole or sump for the accommodation of the gas ; but as 
the water is heavy and lies upon the floor, and has the 
sump for it made m the floor, so my hole or ‘ sump' to 
gather the gas should be in the roof of the mine, and 
that in the highest accessible places. 

“ If it were certain that the water will run into the hole 
or sump dug for it m the floor or the lowest part of the 
pit, then it is equally certain that the light curburctled 
hydrogen would use in the 'sump* or hole dug for it in 
the highest part of the workings of the pit 

“ I would then place a vertical tube with an open trum¬ 
pet-shaped mouth, something like the funhclor chimney of 
a locomotive, in this place, and of such a length that the 
open mouth(which should be protected with a louvre cover¬ 
ing or cap to keep out the dirt) should reach up very near 
to the roof; the bottom end of Lhis pipe or tube I would 
continue to the bank of the pit; and as m the case of 
water you proceed to remove the accumulation by a 
water-pump, so in this case I would pump out the accu¬ 
mulation of light carburetted hydrogen oy means of an 
air-pump ; probably a small fan like that used in foundues 
would do as well, or even bettei 

"This air-pump or fan could easily be worked by a 
strap from the winding-engine, 01 by hand It would 
require assistance during the daily drawing out of the 
pipe the atmospheric air which would fill it when the gas 
was exhausted from the mine. I ask your common sense, 
could you not as certainly in this way draw off every 
cubic foot of gas in the mine as you now can certainly 
remove the water from it ? ” 

Mr, Plimsoll summarises in the following manner — 

" 1. Is it not a fact that the light carburetted hydrogen 
does and will seek the highest place of refuge open to it 
m the pit ? 2. Is it not a fact that at this moment there 
is scarcely a coal-mine which has not gas in its goaves 
and highest parts ? And 3 Is it not clear that by thu3 
tapping the highest places it can as surely be drawn off 
as water con be pumped out of a pit?" 
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It would be impossible to controvert all the statements 
that Mr. Plimsoil makes regarding the properties of 
fire-damp, its tendency to rise to the highest point, and 
so on; he has supplied himself with all the knowledge 
necessary to understand its behaviour when it is found 
in easily manageable quantities. But what are we to 
think of his proposal when wc come to deal with such quan¬ 
tities as 1000 and 2000 cubic feet per minute ? Two hours 
after the explosion at the Naval Steam-Coal (renygraig) 
Colliery we estimated the amount of fire-damp coming 
up the upcast at 1100 cubic feet per minute, and this is 
doubtless the normal quantity when the colliery is at 
work Dinas Colliery, which adjoins the last-named one, 
always produced about 1000 cubic feet per minute for 
some years before the explosion on January 13, 1879, 
Llwynypia Colliery! which adjoins the Naval Steam-Coal 
Colliery on the other side, produced 2000 cubic feet per 
minute for some years, but its output of coal is now less, 
and consequently its production of gas has decreased 

But where docs this gas come from, And how is it dis¬ 
posed of? In following one of the subdivisions of the 
air-current from the point where it leaves the main in¬ 
take air-current to the point where it returns to the mam 
return air-current we observe the following phenomena 
On leaching the first working place the air is still appa¬ 
rently as pure as it was when it left the surface; about 
the fifth or sixth place it begins to show the first symptoms 
of gas on the small flame of a glass safety-lamp (it is 
still invisible in a Davy Lamp), at the tenth place the 
cap is quite apparent even to the unpractised eye, at the 
fifteenth place it is say ^ of an inch in height, and at the 
twentieth place it is a J of an inch. This is enough, and 
the current returns towards the upcast shaft without 
passing through any more places At the point of its 
junction with tnc main return air-cunent its cap remains 
exactly the same as it was when it left the last face We 
have ourselves verified these observations hundreds of 
times in different mines. The number of places through 
which the air must pass in order to obtain a given pro¬ 
portion of gas vanes according to the rate at which gas 
is produced m the mine in question and the volume of 
air passing along the faces. 

In the most fiery mines wc can generally follow the 
air-current from the surface, and return with it again 
to the surface after having passed along the working 
places without having seen the least accumulation of 
explosive gas. This is the rule ; a cavity left by a fall of 
roof and containing explosive gas is the exception, and 
not only is no work allowed to be carried on near it, but 
means are taken to ventilate it as quickly as possible 

How then could Mr Flimsoll’s method be applied under 
these circumstances? Should we slacken the ventilation 
in order to give the gas time to rise to the roof, and 
after it got there to give it a chance of finding its way to 
a sump excavated for it somewhere or other? If so we 
should have streams of explosive gas travelling along the 
roof of the working places, and our dangers would be 
increased a thousandfold. We do not know what kind 
of mines those are m which Mr. Plimsoil has seen a 
stratum of explosive gas along the roof of the airways, 
but we should prefer not to have anything to do with 
them { even were his method applied for the purpose of 
drawing off the gas. 

Let us take the explosion that has just occurred in the 
Rhondda Valley as an example. About ten months ago 
the two shafts, which are about nil yards apart, and 
over 400 yards deep, were connected together by an 
approximately straight heading, which is driven nearly 
level in coal from each shaft for say 520 yards, and 
descends the slope of a fault for 60 yards, The coal in 
one shaft is 30 yards below the level of that in the 
other shaft, and the surface of the ground at the top 
of the former shaft is 188 feet higher than at the latter. 
The fault forms a natural boundary between the workings 


of the two shafts, and, except for purposes of ventilation 
and communication, they were treated as distinct collieries. 
The workings are ranged on each side of the straight 
heading, there being Tour districts at the lower level 
(three on the right hand and one on the left, looking 
towards the higher shaft), and one district at the higher 
level (on the right hand side, looking in the same 'direc¬ 
tion). The natural direction of the air-current is from the 
lower to the highei shaft The natural air-current gives 
a volume of about 30,000 cubic feet of air per minute at 
the present moment, and we are informed that when the 
fan was at work the volume was between 60 and 80 000 
cubic feet The envelope of the fan was destroyed by 
the explosion, and Lhc natural ventilation had to be de¬ 
pended on for the explorations so far as they have been 
carried. 

Soon after midnight on the morning of Friday last there 
were somewhat over one hundred men and boys busily 
employed underground five were at the bottom of the 
upper shaft, four at the bottom of the lower shaft; seven¬ 
teen or so were on the straight heading about half-way 
between the fault and the upper shaft , twenty-four were in 
the left-hand workings of the lower shaft; several gangs of 
from three to six were m each of Lhc other three small 
districts of the lower workings ; fifteen or 50 were in the 
right-hand workings constituting the only district in the 
upper pit; some were cutting coal, others were blasting 
down roof, some were filling rubbish, others were stowing 
it into empty places, and heie and there a horse and his 
driver were proceeding along the roadways with short 
trains of full or empty waggons 

No explosive accumulation of gas is said to have been 
found in Lhe mine when it was examined a few hours 
previously, and two men, who came up only a few minutes 
before the explosion, had not heard of any unusual oc¬ 
currence The mine is a very dry one, and there is 
abundance of very fine coal-dust to be found everywhere 
on the roadways. 

A sudden shock was felt, a veritable hurricane swept 
through every passage and every open space communi¬ 
cating with the air-ways, a "darkness that might be 
felt” ensued for an instant, then a gleam of brilliant light 
accompanied by a shower of molten and red-hot dust, 
then darkness again, and all was still 

During the interval between the raising of the dust and 
the passage of the flame some of the men, who evidently 
knew what had occurred, pulled their coats over their 
necks and mouths and staggered outwards, but fell after 
they had gone at most six or eight yards ; others, as we 
have said, knelt down, covered their faces with their 
hands, and buried their mouLha in the dust and small 
coal on the floor ; the terrified horses made a few mad 
plunges, and then the Angel of Death breathed upon 
them all, and they remained transfixed in the positions 
they had assumed at that fatal moment. Only five men 
who were engaged in workings close to the downcast shaft 
escaped alive. They were rendered insensible by the 
after-damp, but recovered consciousness before the ex¬ 
ploring parties reached them, having been revived by the 
fresh air which immediately flowed into the downcast 
shaft after the explosion was over. 

We ask now where was the fire-damp accumulated 
that could produce so widespread an explosion, and at 
what part of the colliery would Mr. Plimsoil have placed 
his apparatus for the purpose of pumping it out ? 

The flame ramified into every district of workings 
both in the upper and lower pit, and left unmistakable 
tokens of its presence in the form of crusts of coked 
coal-dust on the timber, on the coal, and on some of the 
men’s bodies. 

It is evident that Mr. Plimsoil has remained un¬ 
necessarily ignorant that many men have been engaged 
in working out the problem he has attempted to solve. Let 
him go back to the many volumes of Parliamentary evi- 
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dence for information that will enable him to avoid all 
his useless work in trying to find means of “ unmasking n 
or absorbing the gas ; let him take up Faraday and Lyell's 
report on the Haswell Colliery explosion of 1844, and he 
will find his own proposal described in every essential 
detail, as well as a hint thrown out that coal-dust has 
much to do with explosions ; let him peruse the copy 
of the report addressed to the United Committee of tne 
Coal Trade by the Special Committee appointed to take 
into consideration Faraday and Lyell's icport, and he 
will find the opinion expressed by the practical men of 
that day regarding the very plan he now brings foi ward 
as original 

But why should he labour through all that mass of 
reading and more than we have named, when he can find 
all that is of any value on the subject condensed in that 
most admirable dissertation, entitled “ Rapport dc M. 
Haton de la Goupillifcre (Ingemeur-en-jphef des Mines, 
Frofesseur d'Exploitation des Mines M’ Kcole des Mines), 
aunom dela Commission d’£tudc des Moyens propre a 
prdvenir les Explosions du grisou ” (Paris Dunod, Editeur, 
Quai des Augustins, No. 49, 1880) In that volume he 
will find an account of all his own plans and those of 
many others, as well as much valuable information that 
will prove of inestimable value to him if he should decide 
to pursue this subject to Us legitimate conclusion, as we 
most earnestly hope he will. 

Mr. Plimsoll wrongs the scientific and mining sections 
of the community when he charges them with so much 
indifference. In England, in France, and in Belgium 
there is at present a Government Commission consider¬ 
ing the subject of his article, viz. “Explosions in Collieries 
and their Cure/ 1 and collecting evidence which will be of 
great value in enabling us to approach nearer to the 
mark we arc all aiming at 

As usual the Royal Society travels in the van, and to 
our certain knowledge has given the sum of no less than 
255/. within the last seven or eight years towards assisting 
in experiments which are being made with the view of 
throwing light upon the subject. 

Similarly each of the Mining Institutes is eagerly can¬ 
vassing every scrap of useful knowledge that may tend to 
Lessen the risks of mining, and especially of explosions. 

Lastly, in Germany we have also activity, and we can 
recommend a perusal of a pamphlet entitled “ Die Ver- 
huttung von Explosionen schlagender Wetter in Stein- 
kohlcnbergwerken,” by Dr Adolf Gurlt, Bergingemeur, 
Bonn: Verlag von Max Cohen und Sohn (Fr Cohen), 
1880 This pamphlet ends with the following woids, 
in which it appeals to thoughtful miners We would 
extend the same appeal to one and all 1 — 

11 So mogen denn alle denkenden Bergmanner lhre 
Krafte vereinigen um dem verderblichen Fcinde des 
Kohlenbergmannes, dem Grubengase, diesem Moloch, 
welcher noch fortwahrend so viele fnsche Menschenleben 
verschlingt, in Zukunft seine Opfer nach Mhglichkeit zu 
entreissen." 

If really safe safety-lamps were introduced that could 
not under any circumstances ignite an explosive mixture 
of fire-damp and air; and if at the same time the use of 
an explosive or other agent that produced no flame were 
substituted for that of gunpowder or dynamite, we might 
be comparatively free from explosions. 

Thus far however neither the one nor the other of 
these desirable consummations has been attained. 

On the other hand, if we could entirely eliminate ex¬ 
plosive accumulations of fire-damp and air from our 
mines we should expect, according to the moat generally 
received opinions, to be able to use naked lights and to 
fire shots wherever we had a mind to do so. Naked 
lights we might use under these circumstances5 but we 
should protest in the strongest terms against blasting in 
the presence of dry coal-dust alone. The rSU of that 
agent has not yet been officially recognised, at least to 


the extent of framing special regulations to assist in 
dealing with it; and until it is so recognised we venture 
to assert that explosions will continue, and that the same 
impossibility of explaining them, save by the assumption 
of simultaneous eruptions of fire-damp in different parts 
of the workings, will continue to be experienced 

That this is an illogical method of accounting for them 
may be gathered from the fact that the Risca explosion 
of July last required no less than three simultaneous 
eruptions to explain it The Peny^raig explosion would 
require one in each district, but we say this without 
prejudice to the evidence either direct or circumstantial 
that may yet be forthcoming to prove the existence of 
explosive accumulations m one or more places in the 
workings. 

In conclusion we would say that the Penygraig explo¬ 
sion cannot be explained by the fire-damp hypothesis 
alone, explosive accumulations may have been accident¬ 
ally ignited by a shot, or by a defective safety-lamp, and 
so have originated the explosion , but something else 
than fire-damp, something whose presence was entirely 
ignored, took up the flame, carried it to the innermost 
and to the most extreme limits of the workings, and was 
111 all probability the cause of 90 per cent or more of Lhc 
deaths that ensued. Need we state our absolute convic¬ 
tion that that obscure agent was coal-dust ? 

VV. Galloway 


COL. PRSIIEVALSKYS' RECENT JOURNEY 

HE new number of the Isvestta of the Russian Geo¬ 
graphical Society contains the long-expected letters 
from Col Prshevalsky on his adventurous journey on the 
frontier of Tibet We have already referred to Col. 
Prshevalsky's woik , the following further details will be 
of interest —His last news were dated from Harm, 
whence he proposed to go south-east to Tsaidam But it 
was impossible to find a guide a Chinese, given for this 
purpose by the Kami authorities, lefl the expedition some 
fifty miles from the town, after having led the travellers 
into a region full of great lavines M Prshevalsky, 
confident in his eleven companions, resolved to find his 
way himself by sending every day two men on horseback 
for distances of thirty and fifty miles round to discovei 
the best direction, The advance was very slow, and the 
travellers spent one month and a half in the mountains 
south of Sa-djeou, discovering the high mountain-ranges 
to which they gave the names of Humboldt and Ritter. 
After a march of 190 miles they arrived at Kourlyk in the 
I saidam, but here also they were badly received, and 
could not find guides, owing to the secret influence of 
the Chinese. Finally M Prshevalsky told the chief of 
Kourlyk that he would lake him as guide to Tibet if 
another guide could not be found, and on the following 
day the guide was found 

On September 24 Lhe travellers left Tsaidam Again 
the guide led them into impracticable tracts near to the 
Blue River, so that M. Fruhevalsky's expedition was 
compelled again to seek its own way After having 
crossed the Blue River at its sources, they climbed the 
high plateau of Tan-la, after having crossed the 16,800 
feet high pass across the border-range, which was covered 
with snow in October On the passage they were attacked 
by the nomad tribe of Egrays, but the companions of 
M Prshevalsky gave them a hot reception, and the Egrays 
fled, leaving four killed and several wounded. 

Descending from the Tan-la ridge, the expedition con¬ 
tinued its way to Lassa , but at the Nabchou settlement, 
160 miles distant from Lhc capital of the Dalai-Lama, they 
were met by Tibetians, who declared that the expedition 
could not be allowed to go further without a permission 
fiom the Lassa authorities, a thousand soldiers were 
assembled at Nabchou M. Prshevalsky gave his 
consent to await an answer from Lassa, and stayed at 
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Nabchou, buying food from the Tangoutes, who consider 
themselves at under the rule of the governor of Simng. 
Twently days later the answer arrived j a messenger from 
the Dalai Lama, accompanied by seven officers, entreated 
M. Prshevalsky to return, saying Lhat the whole popula¬ 
tion of Lassa was very excited against the strangers, as 
it was declared among the people that the expedition 
intended to steal the Dalai-Lama himself and extirpate 
the Buddhist religion A conflict with the inhabitants of 
Lassa being most probable, M. Prshevalsky was com¬ 
pelled to return AH December and January were spent 
on the road to Tsaidam, the distance from Nabchou to 
Tsaidam being 560 miles Progress on this high plateau 
(14,000 to 16,000 feet) was very difficult, out of thirty- 
four camels twenty died, and the collections were con¬ 
veyed on horseback; the men mostly went on foot. \Ve 
need scarcely say that the scientific collections and obser¬ 
vations are of a great value. 

On March 20 M. Prshevalsky reached the Chinese 
town of Simng, close to Lake Koko-noi After having 
received permission from the governor of the province to 
go to the Hoang-ho, however, without crossing it, M 
Prshevalsky sent his collections to Alashan, and went 
east to the banks of the Yellow River, which are fifty-six 
miles distant from the town of Donkyr. He reached 
them at the Gomi settlement. The nver, 450 feet wide, 
and Sooo feet above the sea-level, is rapid (5 feet in a 
second). Its valley cuts deeply into a great deposit of 
clay, gravel, and boulders, the abrupt walls of which, along 
the banks of the main river, being 1600 feet high, and no 
less than ioco feet along the banks of numberless tribu¬ 
taries. The journey across these gigantic ravines with 
abrupt walls (quite like those of the loess in the lower 
parts of the Hoang-ho) was most difficult. After a 
journey of 130 miles up the Hoang-ho, M, Pishevalsky 
reached a lofty mountain-range, which is cut through by 
the river, and probably is a continuation of the Burkhan- 
buda range Further advance along the banks was 
impossible, and M. Prshevalsky not having a guide for 
crossing the range was compelled to return and soon 
reached the town Gui-dom, situated on Lhe left bank of 
the Hoang-ho, forty miles below Comi The natural 
history collections from the Upper Hoang-ho are very 
nch • 260 species of plants, many fishes, and 500 buds. 
The astronomical and barometrical observations are 
numerous. M. Prshevalsky did not reach the sources of 
the Yellow River, and he supposes that they cannot be 
reached otherwise than along the Tibetan plateau; he 
doubts however that the Upper Hoang-ho makes so great 
a bend as it is usually shown on our maps 

The last letter from M Prshevalsky is dated Gui-ta-din, 
on the Upper Hoang-ho. As is known, he returned vid 
Alashan, and is expected at St Petersburg by the end of 
January. 


MICHEL C//ASLES 

T HE news of the death of Michel Chasles, perhaps the 
oldest and best-known mathematician in Europe, 
will be every where learned with deep regret. For the fifty- 
five years over which his writings extend he has devoted 
himself with persistent industry to the history of geometry 
and to the perfection of those geometrical methods with 
which his name will be always associated. The lf Aperqu 
historique sur l'Orijgine et le Ddveloppement des M£- 
thodes en Gdom 4 trie, M which in fact forms an elaborate 
history of the subject from the time of Thales and Pytha¬ 
goras to the beginning of the present century, is the best 
known of his works ; it was first published in 1837, and a 
second edition appeared only a few years ago. His 
restoration of the Ponsms of Euclid was published in 
i860. The last great work of Chasles related to the 
investigation of the number of conics satisfying any five 
conditions: the special method which he invented for 


these researches, termed by him geometrical substitution, 
involved the consideration of the characteristics of 
systems of conics, 1 e. of the numbers of conics satisfying 
four common conditions and (1) passing through an 
assumed point F (2) touching an assumed line. 

In 1865 Chasles received the Copley medal of the 
Royal Society, this medal has, since its foundation in 
1731, been given only five times for discoveries in pure 
mathematics, viz., in 1784 to Wanng, in 1814 to Ivory, in 
1841 to Sturm, in 1865 to Chasles, and in the present 
year to Sylvester. 

In 1846 Chasles was appointed to fill the new Chair of 
Modern Geometry, founded by the Faculty of Sciences 
at Pans , and as a professor he exerted personal influence 
over the younger geometers of that time, which has since 
been apparent in their wntings, although the effect of the 
geometrical methods to which he devoted Jus life is 
chiefly visible in the works of the Italian and German 
mathematicians. He was the inventor of the term *'an- 
harmonic ratio," but not of course of the ratio itself, 
which was known to the ancients Chasles’s memoirs on 
the attraction of ellipsoids are well known to English 
mathematicians and physicists , and a translation or his 
memoirs on Cones of the Second Order, and Spherical 
Comes, was published in Dublin in 1S41 by Dr. Graves, 
now Bishop of Limerick. 

Most of our readers will remember how in 1866 Chasles 
was deceived by M Vrain Lucas by what were called the 
Pascal forgeries, and they will also remember how honour¬ 
ably he extricated himself from the matter, and did all in 
his power to repair the mischief done. The forger was 
convicted and sentenced to two years 1 imprisonment; 
and not a shadow of suspicion was ever thrown upon 
the honour or good faith or Chasles 

Scientific visitors to Paris will miss a well-known face 
at the Academy and a kind and hospitable friend. Till 
quite recently Chasles seemed as active as ever, both 
mentally and physically, and it was only last September 
that he issued anew edition of his “Gdom6trie supdneure " 
He was a Foreign Member of the Royal Society and of 
the Cambridge Philosophical Society 


THOMAS RYMER JONES , ER S 

T HE late Professor of Comparative Anatomy at 
King J s College, London, whose death is announced, 
was born about the year 1820. He studied for the 
medical profession at Guy’s Hospital, and took the 
diploma of Lhe Royal College of Surgeons, London, in 
1833 A chronic deafness unfitting him for the ac¬ 
tive pursuit of his profession, he devoted his attention 
exclusively to comparative anatomy. Some of his earliest 
papers vere on the dissecLions of a tiger (Proc Zool. 
Soc. 1834) and of an agouti (Proc Z00L Soc. 1834). He 
was the first Professor of Comparative Anatomy at 
King’s College, and was Fullenan Professor of Physio¬ 
logy to the Royal Institution in 1840 He was Assistant- 
Srcrctary to Lhe Section of Zoology and Botany during 
the eighth meeting of the British Association held at 
Newcastle-upon-Tyne in 1838, the president of the section 
being Sir W Jardinc, the secretaries J. Edward Gray, 
Richard Omen, and John Richardson. This meeting was 
marked by the presence of Christian Gottfried Ehren- 
berg, who laid before the section a copy of his famous 
work, “ Ueber Infusionsthierchen," making at the same 
time a short statement as to his views of the alimentary 
canal of the polygastric infusoria. These views were, in 
the discussion which followed, criticised by Rymer Jones, 
who stood almost alone among the British naturalists in 
opposing them In 1838 the first part of his "General 
Outline of the Animal Kingdom' 1 was published by 
Mr. Van Voorst, happily still among us. It was 
completed in ten or twelve parts, and was illustrated 
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by really beautiful woodcuts This work marked an era 
in the study of zoology and comparative anatomy in our 
country. True it is that the information of the author 
was mostly borrowed; true that he hai no great familiality 
with the work of the German naturalists of the time, 
true that the book will not bear to be appealed to now 
but forty years ago it was the best book of its sort in 
England, and the generation has not as yet quite passed 
away which learnt from its pages We have altered since 
then, both in the manner and the matter of our teaching 
of comparative anatomy, and for the bcLLer no doubt, 
but after another forty years our systems may too have 
seen their day It may be conjectured that this book 
was in advance of its day, for an eminent writer, in review¬ 
ing it m 1839, objected to Rymer Jones’facts about the 
Infusoria, and declared he still placed confidence in 
Ehrenberg's observations, while he criticised his descrip¬ 
tion of Volvox globatof y and believed this 4i Infusorian " 
had nutritive organs, mouth, eyes, &c. 

Prof R. Jones was an extensive contributor to Todd’s 
u Cyclopaedia of Anatomy and Physiology,” writing no 
less than twelve of the articles on comparative anatomy. 
He was the author of at least one work on popular natural 
history, called the “Aquarian Naturalist.” He was an 
excellent lecturer, and though never rising to the highest 
rank as a biologist, well deserves this passing notice in 
our columns 


FRANK AUCKLAND 

PRANCIS TREVELYAN BUCKLAND was born on 
Dec 17, 1S26 He was the eldest son of the Very Rev 
Dr. Buckland, Dean of Westminster As a boy he was a 
constant companion of his father 111 the latter’s geological 
excursions , he was a scholar of Winchester College and 
n student of Christ Church, graduating M A of Oxford 
in 1848 About Lius date he entered St. George’s 
Hospital as a student of medicine, taking the diploma of 
the Royal College of Surgeons, London, in 1851, becoming 
house surgeon to St George’s Hospital, and lastly receiv¬ 
ing the appointment of assistant-surgeon to Ihc 2nd Life 
Guards, a position he held until iRbj He seems to have 
been always well liked in his regiment, gaining the 
character of a pleasant, good-natured, sociable fellow 
Although fond of all th.it pertained to natural science, he 
was in no sense of the word a profound naturalist, he 
could seize with alacnty the popular side of a scientific 
question, but he seldom went deeper. Perhaps the 
most scientific work he ever accomplished was the 
editing, in 1858, of his father’s work on “Geology 
and Mineralogy,” published as one of the Bridge- 
water treatises. He was the author of some pleasant 
volumes entitled tf Curiosities of Natural History,” was 
a constant writer in Land and Water , and an occa¬ 
sional contributor on subjects of economic zoology to the 
daily press On the subjects of fish and fish-culture he was 
an authority, and it will be remembered that lie had an 
interesting museum in connection wiLh the subject at 
South Kensington. For his labours in this direction he 
received several honourable distinctions from France, and 
in 1869 he was appointed by the British Government one 
of the Inspectors of Salmon Fishing for England and 
Wales. He was also one of the Commissioners appointed 
to inquire into the Crab and Lobster Fisheries of this 
country, and the results of this Commission culminated in 
the useful Act regulating the oyster, crab, and lobster 
fisheries of the kingdom, which received the Royal assent 
*n 1877. 

One notable event of his life was the discovery he 
made in 1859 of John Hunter’s coffin in the vaults of St. 
Martin's-in-the-Fields, which vas re-interred at the 
expense of the Royal College of ^urgeons in Westminster 
Abbey. 

Familiarly known by a large cucle of friends as Frank 


Buckland, he has left them while still m middl life, and 
it will be long ere they look upon the like of poor Frank 
again 


NEW GUINEA 1 

n 

T HE various accounts of the natives given throughout 
these volumes leave an impression of vagueness that 
is very unsatisfactory The mixture of races in various 
parts of New Guinea is no doubt great, but wc cannot 
help thinking that thcic is a well-marked Papuan type, 
and that its head-quaitcrs aie in this great island Signor 
D’AlberLis seems lo attach too much importance to minor 
peculiarities. He continually menUons small differences 
in the features, the hair, the form of the skull, or the 
stature, as implying a radical difference of race, forgetting 
that such differences are found among every people and 
in every country, and that on this principle we might 
establish a dozen different “races” m Europe. Taking 
the term Papuan in a broad sense as including all the 
daik-skinncd woolly or crisp-haired tribes of the Western 
Pacific, it seems clear that New Guinea is very largely 
peopled by this race, and that its north-western peninsulas 
contain the most typical examples of it In the south-east 
however another race is found which may be described as 
yellow-skinned and smooth haired, and these are clearly 
Polynesians or “ Mahon,” that is of the same race as the 
natives of Samoa and New Zealand In Lhe Fly River 
and adjacent country both these occur, as well as a mixed 
race, which D’Albertis seems to think is destined to sup 
plant them. lie describes these races as follows — 

“The two varieties to which I allude may be defined 
thus . the yellow, and the black. The term yellow does 
not exactly express the first, nor does black the second, 
and those adjectives must be used comparatively only. 
The characteiistics of the jellow variety areas follows -— 
hair curling or smooth—neither crisp nor woolly, black and 
shining, often almost of a chestnut hue, forehead large 
and flat; Lemples little, if at all depressed; eye orbits 
scarcely, if at all, prominent; cheek-bones rather high ; 
round chin and round face ; large brown eyes, with eye¬ 
balls of a bluish-white, the nose often aquiline, never 
flattened, and generally small, lips moderately full, and 
brachyccphalous and round skull. These people are not 
prognathous In colour they vary from brown to very 
light brownish yellow In stature they are not generally 
inferior to the black race, and their forms are fullei and 
rounder 

“ The black variety is distinguished by a narrow and 
retreating forehead, compressed temples, strongly-marked 
orbital arches, prominent cheek-bones, aquiline nose, 
pointed and narrow chin, long face, decidedly pro¬ 
gnathous, an oblong skull The eyes are small, either 
black or brown, the eyeball bloodshot or yellowish, and 
the men are tall and generally^thin The preponder¬ 
ating type exhibits every gradation that can result from 
these two varieties 

M We may therefore conclude that the present inhabitants 
of Hall Bay (opposite Yule Island) are a mixture or two 
race*, one dark-skinned and crisp-haired, the other with 
lighter skin and smooth hair , and this is all that can be 
said from our present knowledge ” 

The light race—which we may call Papuan Mahon's— 
arc far more civilised than the dark Papuans. D’AJbertis 
says of them *— 

“The most perfect harmony seems to reign in families, 
and rare indeed are cases of quarrel among members of 
one household. They live in communities, sometimes of 
more than a thousand inhabitants, in well-built villages, 

1 "New Guinea What I Did and Wliai I Saw " By L M D v Albert if. 
Officer of the Ordtr of the Crown of July, Ac , &c In two volumes 
(London Sampson Low. Mantun, Searle and Rivinffion, 186c ) Continued 
fro-n p y*5 
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worthy 1 to bo called Itaaall town, both for (heir ord tt and 
cleanliness They ore under the rule of the chiefs or land- 1 
owners. The chief is looked upon as lather of the family 
He is called Pacao, and his servant or subject is called 
Irine. From all 1 could leariij slavery does not existj and 
the sale of human beings is unknown ” After describing 
their dally avocations, amusements, dress, implements, 
and ornaments (a group of which are figured), he goes 
On: "Their natural disposition is gen tie and placid. They 
like to spend their time in talking and games, in which 
men mi women take an equal share. Playful and free of 
speech, they nevertheless do not transgress the bounds of 
modesty, either in word or deed Women and children 
are included in every conversation, and often take part in 
public discussions, which are usually held m the evening. 
Women are always respected, and in some villages they 
enjoy 1 a certain' supremacy, although the government of 
the house belongs to the husband. Labour may be said 
to be fairly divided between tbe two sexes, and they are 1 
accuitorted to work from their earliest childhood. . . . 
The material for civilisation is in them, but will the 
change "make them better P Will they be the happier for 



Fig ^"TDurabi, n native of Kiw u IsUnd, ai the msmih of lKc Fly Itivcr 


it? This is a difficult problem, and one which cannot be 
solved until the experiment has been made. For my part 
I do not doubt that these, more readily than any other 
savages whom I know, would answer to the call of a 
civilised nation which, stretching out a paternal hand, 
would lead them towards our civilisation 1 To insure 
success, however, they should be treated as friends, not 
as slaves , they should be cherished, not destroyed.' 7 

Unfortunately our attempts at civilising savages have 
as yet'in every case failed Are we still, notwithstanding 
all our wretched failures, to go on in the old way, and 
allow these interesting and now happy people to be first 
ruined morally by the teaching of tne dregs of our Aus¬ 
tralian and Pacific traders, and then physically deteriorated 
by the forced introduction of a form of civilisation utterly 
unsuited t6 them ? Cannot either philanthropy, or religion, 
or Government protect these people from all such external 
influences as have been proved to be unsuited to their 
condition and stage of development, while aiding them to 
work out for themselves an indigenous civilisation? Here 
is perhaps the last chance we have to preserve one rem¬ 
nant of the better class of savages from being crushed 


under Che Juggernaut car of our high-pkeiwre ciVttisatioh 
and mad 'struggle for wealth. 

The inhabitants of the lower part of the Fly River 
appear to be mostly dark Papuans, while further in tbe 
interior a mixed race was met with. Among the curidvs 
articles fbund in this part of the country were numbers of 
stone clubs, carved into various star-like shapes and 
forming ternfie weapons In close combat Stone axes 
are also largely used, closely resembling in f6mt the 
neohthic celts of Europe. 

Maino, chief of Moatta, a village at the mouth of the 
Fly, was a great fnend of D’Albertis', and accompanied 
him on one of his voyages up the nver. An elaborate 
study, both physical and mental, was made of this 
savage, and forms one of the best and most valuable 
passages in the book. A few extracts will show its 
character. After describing his person, our author goes 
on:-i- 

“ The above is a sketch of the animal Maino. 1 will 
How try to draw his portrait as a man, according to the 
moral sens* of that definition. The opinion I have 
formed of him as a reasonable being is favourable. It is 
not however necessary to examine him very closely with 
European lenses, remembering that he is what we call a 
savage. He has sufficient intelligence for his position, 
and probably he is not capable of more. . . . He is 
friendly to the white man because he fears him, and 
because he knows he can gam by him. He is proud, and 
takes offence easilv, without howevci showing'that he is 
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irritated ; only once during two months and a halt did 
he display any anger. He is generally silent, and seems 
meditative. Sometimes he is Lively and will laugh, but 
his laugh appears studied and forced, not natural or 
spontaneous He is cruel rather from instinct than from 
education, and in a way that we Europeans con perhkps 
neither understand nor appreciate justly His cruelty 
raises him in his own estimation and in that of his depen¬ 
dents—in the eyes of his friends and of his enemies. 
He considers men and women, if they are strangers to 
him, good for nothing but to have their heads cut off. Up 
to the present time his victims number thirty-three. A 
war nor who bravely attacked him, or a woman steeping 
in the forest would be to him exactly the same thing. He 
would see in each a trophy, a victory; and what he would 
esteem would be their skulls. He likes to see blood, and 
it is with marked satisfaction he describes tbe modtn 
operand* in cutting off a head, the instruments used in the 
operation, and the method of surprising an enemy by 
treachery, even if a woman or a child. ... He is tender 
and affectionate towards his own family, and to his sons 
at least his temper maybe said to be mild. . . . Maino is 
remarkably selfish, lie would willingly let others die of 
hunger if to relieve them he would have to sacrifice some 
delicacy intended for himself. I experienced this during 
the voyage. . . . Notwithstanding certain traits which 
might make him appear a bad man in the eyes of Euro- 
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peana, I can testify that Maino is a good fellow, and was 
a good comrade to us all. His r&hk and his age prevented 
his being useful except as a pilot, but in that capacity he 
was most valuable." 

Turning to the lighter race, one of the most interesting 
and novel facts we find recorded of them is their most 
ingenious mode of cultivation. Fields were observed 
in Yule Island so well and evenly tilled that they 
appeared as if they had been ploughed, but it was after¬ 
wards ascertained that all hod been done by manual 
labour. 

" The natives form gangs of eight or ten men, each 
man holding m either hand a very hard wooden pole, 
sharpened to a point, over six feet long and from an inch 
to an inch and a half thick. These men stand in a row, 
and at a given signal plant their rods in the ground, re- 
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pe&ting the operation several times until 1 theyi have pene¬ 
trated to the required depth, which is generally about a 
foot. This done, they bear down on the other'end ofthe 
poles, making them act as levers,- and thus loosen a long 
piece of pound, ten to thirteen yards long, and from a 
root to a loot and a half wide ; then by alternate heaving 
up and bearing down, the large mass of earth is upturned, 
and as they take care to preserve the same measurements 
and distances, regularity like that of the action of a plough 
is produced." 

On his way home, fresh from New Guinea, Sigflor 
D'Albertis suffered partial shipwreck in the Red Sen, and 
met a number of Somauli men and their families, and was 
much struck by their resemblance to Papuans. He says : 
“ Who will believe that in these people I seemed to be 
renewing my acquaintance with the natives of New 
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Guinea, especially those of Torres Straits ! Such is the 
impression they made upon me. I observed the true 
negro type, which differs from them in several respects, 
but if several of these natives were transported to New 
Guinea they might be mistaken for aborigines of that 
country ; those with the receding forehead, aquiline nose, 
and moderately thick lips-—who have curly but not woolly 
hair. They belong to the type I called Arab when 
speaking of Moatta and Tawan—the type which, although 
not predominating, I have often found in New Guinea, 
and I discover them to-day on the shores of Ras A fun." 
Our traveller had two true Jamaica negroes with him in 
New Guinea, and these also closely resembled other 
types of Papuans, although there were certain minute 
characteristics of skin ana hair by which they could be 
distinguished. Taken as a whple, and speaking broadly, 
the Papuan and African races would appear to belong to 
the same great type of mankind. 


Our readers will now perceive that, as the journal of an 
enterprising and observant traveller, Signor IVAlbertis’ 
work is one of considerable merit It is written in a 
simple unaffected style, and bears internal evidence of 
accuracy and absence of exaggeration, while it no less 
clearly shows that in all the best qualities of a traveller 
its writer has rarely been surpassed 

Living among some of the wildest of savages he over¬ 
came them by kindness, courage, and by exciting In them 
a dread of his vast.pbwers of destruction and command 
over the forces of nature 1 and he never took away human 
life except when attacked by overwhelming forces—when 
the vessel committed to his charge as well as the lives of 
its crew were in imminent danger on the Fly River, and 
even then he beat back his enemies while doing them 
the smallest possible injury. 

Turning now from the general character of the book 
and of its author, and considering it as an expensive and* 
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somewhat pretentious work brought out by an English 

S ubhsher, we feel bound to state that it is full of grave 
efects. This is due probably to the incompetence of 
the editor, or the total absence of any such necessary 
functionary; for the original was written in Italian, and 
we cannot believe that the author himself corrected or 
supervised the proofs In the first place a considerable 
number of the illustrations seem to be thrown in at ran¬ 
dom, and are not referred to at all in the text. Such are 
the portraits at pp 59, 140, and 151 in vol i. Ornaments 
and implements from the FJy River are figured in the 
first instead of in the second volume. A cut of thirty- 
four separate articles (at vol. 1 p. 416), though all num¬ 
bered, has no reference to the numbers; while at vol. 11. 
P> 136, four elaborate spears or ornamental sLavcs are 


and sometimes Oranhay. Wajglou is spelt Waigen, and 
immediately afterwards Waigeu. Battanta is spelt Bat- 
tauta, and Daudai 13 spelt Dandai At the end of the 
book four vocabularies of native languages are given, but 
as if to make these of as little use as possible, they con¬ 
sist of four different sets of words, all differently arranged, 
and none in alphabetical order; so that any comparison 
with each other or with vocabularies given elsewhere is 
practically impossible without the preliminary labour of 
rearranging them Add to this that there is no index to 
the book and that the only map given is a poor and nn- 

? ierfect one, and it will be seen that the merits of Signor 
TAlbertis’ work have not been enhanced by the manner 
in which it is presented to the reader 
The illustrations on the whole are good, the coloured 
plate of birds of paradise being excellent 



But far too many skulls are figured, since 
these are of no possible interest to the 
general reader, while, as we have no 
guarantee for their accuracy, or that they 
arc all figured on exactly the same scale, 
they will have little value for the man of 
science. 

From the notices scattered through 
these volumes Signor D'Albertis appears 
to have made very laige collections in 
natural history, especially of birds, rep¬ 
tiles, and insects It is to be hoped that 
complete senes of these have been kept 
together, and that, in conjunction with 
those collected by Dr Deccan, they will 
be made the subject of some important 
works. The birds are being carefully 
elaborated by Prof. Salvador!, but the 
reptiles and the insects would probably 
throw even more light on the zoological 
relations and past history of tins won¬ 
derful island 

Alfred R Wallace 

PHYSIOLOGY OF PLANTS 

T HE two papers 1 which we notice to¬ 
gether under the above heading, 
though relating to different questions in 
the physiology of plants, have neverthe¬ 
less something in common Both of them 
bear on the relationship between the 
external and internal conditions of life, 
between external forces, such as light and 
gravitation, and the constitution of the 
organism on which these forces act And 
both tend to show the importance of 
recognising in plants those specific forma 
of sensitiveness which may be said to 
determine the results which will follow 
external changes 

I The behaviour of leaves in rela- 
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desen .ed as 11 Baratus/' which arc said in the text to be 
41 pieces of armoui for war,” and to be 11 worked in very 
hard stone ” 1 

The misprints and misspellings are excessively nume¬ 
rous. At p. 4 we read of “ temples excavated in the 
deserted roads' 1 In Java. At p. 49 the traveller goes to 
the u source of the river" instead of to us mouth, and at 
p 222 we have " stone nails " instead, probably, of stone 
clubs. The names of places and of plants and animals 
are rarely spelt correctly, and are often spelt differently 
in adjacent pages. The Italian mode of spelling scientific 
names has not been altered, and they are often almost 
unintelligible to an English reader, as Oloturta for Hole - 
thurify Stafilinus for Staphylinns , and Cicas for Cycas. 
Orankaya (a village chief) is sometimes spelt Orankay 


cotyledons of a seedling radish; if it is 
illuminated from above, the cotyledons are extended hon- 
7ontally, and arc thus at righL angles to the ducction of 
incident light. If the seedling is then placed at a win¬ 
dow, so that it is lighted obliquely from above, and if the 
stem (hypocotyl) is prevented from bending, the cotyle¬ 
dons will accommodate themselves to the changed con¬ 
ditions by movements in a vertical plane. The cotyledon 
which points towards the light will sink, while the other 
will rise, and thus both will become once more at right 
angles to the incident light. 

Two theories have been proposed to account for this 

9 I 11 The Fjvcrpo^eued by Leaves of placing themiclvei at right angle* 
n the direction of Incident Light ” II “The theory of lha Growth of 
Cutting', illustrated by Observation! on the Bramble, Rubus fmticosui M 
Read by Francis Darwin before the LLiuiean Society, December 16, iS&a 
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property of leaves . the first is that of Frank (" Die 
naturhche wagerechte Richtung von Pflanzentheilen,'' 
1870), who ascribes to leaves and to some other organs 
a specific sensitiveness to light called " transversal- 
heliotropismus ” or diahehotropism ("Power of Move¬ 
ment in Plants,” p 438). Just as an ordinary heliotropic 
organ has an inherent tendency to become parallel to 
incident light, so a diaheliotropic organ has an inherent 
tendency to place itself at right angles to the direction 
of the light The two classes of organs differ from each 
other exactly as some creeping rhizomes differ from ordi¬ 
nary stems ; the rhizome tends to extend itself horizontally 
under ground, while the stem above the surface grows 
vertically upwards (see Elfving, in Sachs' 11 Arbeiten,” 
1879). 

A different theory has been proposed by de Vries 
(Sachs’ 11 Arbeiten,” 1 i872),wha;sc views are supported 
by Sachs (*'Arbeiten,” 11 1879) with additions or modifi¬ 
cations. According to these views it is not necessaiy to 
assume the existence of any special kind of hcliotropism, 
since the phenomena might result from the ordinary 
forms of heliotropism and geotropism acting in concert 
Thus in the case of the seedling radish illuminated from 
above, if the cotyledons were apheliotropic (negatively 
heliotropic) and apogeotropic (negatively geotropic) it is 
possible that they might be kept in equilibrium by these 
opposing tendencies. The tendency to move away from 
a vertical light will make the cotyledons curving down¬ 
wards towards the earth, and the apogcotropism or 
tendency to move away from the centre of the earth may 
exactly balance the downward tendency, so that the 
cotyledons remain horizontal 

Besides the various gcotropic and heliotropic tendencies 
there are other modes of growth which may enter into 
the combination In some cases there is a natural pre¬ 
ponderance of longitudinal tension or growth along the 
upper surfaces of the petiole, so that owing to impulses 
arising within the plant there is a tendency for the leaf to 
curve downwards, or more accurately in the direction in 
which the morphologically lower side of the petiole is 
directed , this tendency is called longitudinal cpinasty, or 
simply epinasty „ the opposite tendency is called hypo- 
nasty. According to the theories of de Vries and Sachs 
epinasty may be opposed by hcliotropism, or by apogco¬ 
tropism, while hyponasty will of course be opposed by 
apheliotropism and gcotroprism, and all these opposing 
forces may combine in producing an equilibrium The 
object of the present paper is to test the relative values of 
the two above described theories that of Frank, and that 
of de Vries and Sachs. 

The method employed was to fix the plants under 
observation to a horizontal spindle, which was kept in 
slow rotation by clockwork This instrument (called the 
klinostat) has been employed by Sachs for the study of 
ordinary heliotropism, light is admitted parallel to the 
axis of rotation, and the plants are thus subjected to a 
constant lateral illumination, while they are freed from the 
disturbing influence of gravitation, for, owing to their being 
kept in constant slow rotation, there is no reason why 
they should bend apogeotropically in one direction more 
than another (see Sachs in his ‘‘Arbeiten," Bd. 11 1879). 
On the same principle the behaviour of leaves which 

E lace themselves at right angles to the incident light has 
een studied. If a plant with horizontally-extended leaves, 
which has been illuminated from above, is fixed on a 
slowly-revolving, horizontal spindle, so that the axis of the 
plant is parallel both to the axis of rotation and to the 
direction of incident light, we shall have a means of 
testing the opposing theories above mentioned. 

The plant's leaves will still be illuminated by light 
striking them at right angles ; therefore if Frank’s theory 
is the right one they ought to remain in this position. But 
if de Vries and Sachs are correct in their views, the leaves 
ought not to be able to remain at right angles to the 


incident-light, since apogeotropism has disappeared, which 
was one of the tendencies necessary to keep the leaves in 
a position of equilibrium. 

A considerable number of experiments were made with 
the celandine, Ranunculus Jicana } Lhc results of which 
are decidedly in favour of Frank’s views. The leaves of 
the celandine are sometimes extremely cpinaslic, so that 
they press against the ground, and when a plant is dug 
up it often happens that, the leaves being released from 
the resistance of the soil, curve nearly vertically down¬ 
wards, If such a plant is fixed on the klinostat in the 
position above described, the leaves will be pointing away 
from the light, so that if the leaves were apheliotropic, as 
might be expected according to dc Vries' theory, the leaves 
would remain pointing away from the window But this 
is not the case, they move forwards until they are 
approximately at right angles to the light, and then come 
to rest. Again, if a celandine is placed in the dark its 
leaves rise up so as to be highly inclined above the 
horizon, if the plant is then placed on the klinostat the 
leaves (which now of course point towards the light) 
again accommodate themselves by curving backwards until 
they arc at right angles to the light. Thus the leaves 
cannot be called heliotropic or apheliotropic, we are 
forced to believe that under the stimulus of light they are 
able to move in either direction, which may be necessary 
to bring them into the plane at right angles to the light. 
The other experiments with R ficaria , the details of which 
we omit, lead to the same general result. 

Besides a few observations on Vicia, Cucurbita, and 
Flantago, a senes of experiments were made on seedling- 
cherncs, and these lead to a somewhat different result. 
A cherry-plant illuminated from above has its leaves 
approximately horizontal, and when placed on the klino¬ 
stat, as above described, the leaves arc unable to remain 
at nght angles to the light, but curve backwards so as to 
become parallel to the stem of the plant. This move¬ 
ment can be shown to be due to epinasty, not to apheliotro- 
pism, and is the result of the loss of balaftce which follows 
when apogeotropism is removed. It is clear therefore 
that the horizontal position of the leaves of seedling- 
chernes growing normally must largely depend on the 
balance struck between epinasty and apogeotropism, in 
accordance with the views of dc Vries and Sachs But 
since these forces obviously cannot produce the power 
which the cherry possesses, of altenng the position of its 
leaves in accordance with the direction of the light, we 
must assume that some kind of heliotropism enters into 
the combination. The view to which the present research 
’ lends most probability is that dia-hehotropism (transverse- 
heliotropism) is the really important influence at work. 
In the case of the celandine we have seen that the sensi¬ 
tiveness to light is strong enough to determine the 
position of the leaves—although the "natural balance is 
disturbed by the annihilation of apogeotropism. It seems 
probable that an essentially similar state of things holds 
good in the case of the cheiry. When the plant is grow¬ 
ing normally it trusts to epinasty and apogeotropism to 
produce an approximate balance, the final result being 
determined by the stimulus of light. But when the 
balance is disturbed by placing the plant on the klinostat, 
the light-stimulus is not strong enough to produce a 
condition of equilibrium 

This view is the same as that given in “ The Power of 
Movements in Plants,” and is in accordance with the 
principle there given . that the chief movements in plants 
are due to modifications of the circumnutaiing motion. 


II. When a cutting, for instance a piece of a willow- 
branch, 15 placed in circumstances favourable for growth, 
it produces roots at its lower end, while the buds at its 
upper end grow out into branches. The experiments of 
Vftchting C^Organbddung im Pflanzenreich," Bonn, 1878) 
on the growth of cuttings were made by suspending 
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G ieces of stems, branches, &c, in large, darkened jars, 
le air in which was kept constantly moist by a lining of 
wet filter paper. The cuttings were suspended both in 
the normal position—that is with the upper end upwards 
—and also upside down Vochting found as a general 
result that there is a strong tendency for the roots to 
appear at the basal end, 1 and the branches to be deve¬ 
loped at the apical end, whether the cutting had been 
hung apex upwards or downwards in the glass jar. 

Vdchting believes that the growth of roots at the base 
and of branches at the apex of a cutting are determined 
chiefly by an innate, inherited, growth-tendency. When 
the knife divides a branch into two cuttings it separates a 
mass of identically-constituted cells into two sets, one 
which form part of the apex of the lower cutting, and 
another set which form part of the base of the upper 
cutting And under appropriate circumstances one Of 
these sets of cells might develop into roots, the other 
into adventitious buds. Vocht holds Lhat it is the 
morphological positions of these sets of cells (the fact of 
one being at the base and the other at the apex of a 
cutting) which chiefly determines the course of their sub¬ 
sequent development, The idea may be expressed some¬ 
what familiarly by saying that each cutting into which a 
branch is divided is able to distinguish its base from its 
apex, and can tell where to produce roots and buds, by 
means of an internal impulse or morphological force 
which is independent 8 of the external force 3 / gravitation 
and light 

The theory which Sachs has brought forward in his 
paper on "Stoff und Form dcr Fflanzcnorgane " (“Arbci- 
ten des bot. Inst Wurzburg, J " 1880, p. 452) is entirely 
opposed to that of Vochting. Sachs conceives that 
Vochting's morphological force is not an innate heredi¬ 
tary impulse, but a tendency produced by the action 
of external forces during the growth of the formative 
cells. Thus Sachs believes that the force of gravity 
acting on the deqplopmg cells of an organ produces in it 
a tf predisposition 19 or enduring impulse which manifests 
itself in the results which Vochting ascribes to a heredi¬ 
tary force The mode in which Sachs believes gravita¬ 
tion to act is interesting, not only in itself but also as a 
modification of a theory of Du Hamel’s It is assumed 
that difference of material is a necessary concomitant of 
difference of form, and that accordingly the materials 
from which roots are formed are chemically (used in a 
qualified sense) different from those which supply the 
branches Sachs' theory supposes that the growth of 
roots or buds at a given place will be determined 
by the distribution of the root- and branch-forming 
materials, and that the distribution of these materials is 
regulated by the force of gravity. The root-material is 
in a certain sense geotropic and flows downwards, the 
branch-material having the opposite tendency. But they 
are not supposed to be simply geotropic, the tendency of 
the root-material to flow towards the base of a branch is 
continued after the branch has been made into a cutting 
and bung upside down, so that the root-material flows 
upwards towards the base of the cutting, because that end 
was originally downwards, and vice versd with regard to 
the branch-forming matter. 

The observations on the bramble, which form the 
subject of the present paper, were carried out with the 
object of deciding how far the natural growth of roots in 
the bramble agrees with Vochting’s or Sachs' theories on 
the growth of cuttings. 

The long sterile shoots of the bramble are well 
known Lo possess the power of rooting at their ends. 
The terminal bud is thus protected during the winter, 
and the store of nutriment contained in the club-like 

* The haul and if lhat and oT 1 culling oumt to th* parent plant, tha 
apicul, 11 tha opposite and 

. B Vdduine naica duuoctlj that gravitation and light do affect the pwi- 
tioniln which organ are deralopaa in cnUingi, but he considers the Lntcrriil 
1 mpulie xi the stronger determining cuts- 


thickened end of the branch forms a starting-point for 
new growth in the spring. It is commonly the long 
pendant branches growing vertically downwards which 
reach the ground and form roots It might therefore be 
supposed that gravitation determines the growth of roots 
at the lower end of the branch, just as in a cutting made 
from an erect willow branch the roots grow at what was 
originally the lower end But observations made on 
brambles under certain circumstances show that this is 
not the case When brambles grow on a steep bank the 
majority of the branches grow down hill at once, or else 
straggle more or less horizontally along the bank and 
finally turn downwards. But a certain number of 
branches grow uphill, and some of these take root at 
the apex. When therefore we find on the same indi¬ 
vidual plant some branches forming roots at the physi¬ 
cally lower, and others at the upper end, we may 
feel sure that the distribution of root growth in the 
bramble is not determined by gravitation We mus 
believe that there is a morphologically directed impulse 
which tends to the production of roots at the apex of the 
branch .^whether the direction of its growth has been 
upwards or downwards It is true that in the observed 
cases Lhc extreme end of the branches was bent so that 
from 1 to 9 inches was inclined at from 2 a or 3° to 5° 
below the horizon, but it can hardly be imagined that this 
fact influences the growth of roots at the apex; and 
experiment shows that it is not necessary that even a 
single inch should be inclined below the horizon. A 
bramble branch was tied, apex upwards, to a vertical 
stick, and was surrounded by damp moss and covered 
with waLerproof cloLh , under these circumstances a plen¬ 
tiful crop or roots sprang from the terminal part of the 
branch This result combined with the observations 
made wiLh brambles growing on a steep bank seem to 
show that an internal impulse or morphological force 
regulates the growLh of roots in the bramble. 

When a cutting is made from a bramble the only 
development that takes place is the growth of the axillary 
buds at the apical end of the cutting. Under certain 
circumstances these side shoots take on a root-bearing 
function They are stunted in growth, being, it may be, 
1012 mm m length and 3 or 4 mm or more in breadth ; 
they assume a peculiar club-like form, being thicker at 
the apex than at the base, and are clothed with rudi¬ 
mentary scalc-likc leaves, from among which a number 
of relatively large roots spring forth 

In order to determine whether the production of this 
root-bearing type of root is determined by gravitation or 
by a ff morphological force," cuttings were made from 
branches whose direction of growth was above the 
horizon. Such cuttings were hung apex upwards, and it 
was found that the most apical buds were capable of 
developing under these circumstances into the root-bear¬ 
ing type of branch Similar rooting side-shoots are 
produced by cuttings made from branches which have 
grown 4 beneath the horizon, it is therefore clear that 
gravitation is not the chief 1 determining force in this 
form of root production 

When the end of a branch is injured, which often 
occurs when a bramble grows along the ground near a 
athway, the most apical bud or buds grow out into 
ranches ; these may be ordinary branches which ulti¬ 
mately take root. Under certain circumstances, the 
stunted club-shaped root-bearing side-shoota may be 
developed whose whole formation is devoted to the 
bearing of roots. It is therefore clear that the produc¬ 
tion of such rooting shoots in cuttings is the same pro¬ 
cess that occurs in branches injured in a state of nature; 
a process which enables the branch to perform the function, 
the normal performance of which had been interfered 
with. And this fact enables us to see in what way a 

1 The experiments ream to show that gravitation hen iomi Influenca on 

ine growth of routs in |V brambl- 
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morphological growth-impulse is better fitted for the 
requirements of the case than any possible dependence 
on gravitation as a guiding force. When the end of a 
branch is injured it is clear that if a side-shoot is to be de¬ 
veloped to carry on the function of the injured apex, it will 
have the best chance of success if it starts from the posi¬ 
tion which the end of the original branch had already gained 
before it was injured. Therefore the bud which is nearest 
to the injured apex will be the most suitable one to be 
developed into a new branch And thus it is advanta¬ 
geous to the plant that the place where the new develop¬ 
ment 15 to take place should be determined morphologi¬ 
cally, not by gravitation 

Thus in the bramble the behaviour of cuttings is a 
repetition (cf Vochting, u Organbildung,” p 107) of the 
normal process of restoration of a deranged function in the 
plant, how far this is the case with other plants must 
remain at present undetermined 


NOTES 

Wi: are very glad to hear that Hedford College is taking a 
leading part m gi\mg to women the opportunity of studying 
thoroughly physical science It has this eession oj>cned a 
physical laboratory, under the able direction of Dr Lodge A 
chemical laboratory w as added to the College some years ago, 
and has proved of great service to the students, several of whom 
have passed the science examination of Lhe University of London. 

The death is announced of M Lecard, a promising French 
botanist, as the resnlL of excessive fatigues during his late journey 
111 Soudan. M Ldcnrd was formerly directoi of lhe Tubbc 
botanical Gaidcns at Saigon, in Cochin-China, and at Richard 
Toll in the colony of Senegal During the past year he w as 
intrusted by the French Minister of Fublic Instruction with the 
important mission of studying the flora of the Upper Niger, a 
question now of no slight interest in view of Lhe piobable con 
struction of the Tians-Saharan Railway. Various difficulties 
prevented his reaching the Niger At Kouudiam, however, 
the most distant point reached in his jouincy, where he was 
forced to pass the rainy season, he made the valuable discovery 
of five varieties of annual vines, the fruits of which so closely 
resemble our ordinary grapes thaL he regarded them as fully 
able to replace the giapc in Lhe pioduclion of lai.ins and wine, 
M. Lecard hoped also to find in his new discovery the means of 
satisfactorily combating the phylloxera, and inspired with this 
desire, sought to make extensive collections of the seeds of the 
vines to bung back to France M. Lecard, m a letter recently 
read by Dumas before Lhe French’" Academy of Sciences, ex¬ 
pressed the fear of having lost his health by the privations 
incident to this journey—a prevision unfortunately'too com¬ 
pletely realised. 

The death is reported of Dr. Wilhelm Heintz, Professor of 
Chemistry at Halle University, at the age of sixty three years. 

The denLh has taken place, on the 161k mst, at Lhe age of 
ninety-one yenr«, of Mdlle. de Montgolfier, daughter or Etienne 
de Montgolfier, the inventor of th 6 balloon to which his name 
is attached, 

Prof, Williamson, Graham’s successor in the Chair of 
Chemistry at University College, London, has complied with the 
request of the committee of the Chemical Section of the Philo¬ 
sophical Society of Glasgow that he should act as adjudicator in 
the competition for the Graham MedAL 

PROF. Tyndall, Frof. Haeckel, and Dr. Andrew Buchanan 
have been elected Honorary Members of the Philosophical 
Society of Glasgow. 

, <Among the buildings which are to be ejected on the dew 
Ob^’rvalpry g-ourds in Pans when lejnlly handed over to Admiral 


Mouchez will be the great dome for the Urge refracting telescope 
which is now building This dome will measure twenty metres 
in diameter, and its weight will exceed sixty tons. 

THE ci edit of 300,000 francs asked by M Cocbcry for the 
forthcoming Exhibition of Electricity and Congress of Elec¬ 
tricians at Pans has been voted by Lhe Chamber of Deputies 
unanimously. The Bill has been sent to the Senate, which wall 
probably havo passed it by the lime this number is published. 

On December 12 took place at the Sorbonnc the celebration 
of lhe fiftieth anmvei^ary of the foundation of the Polytechnic 
Association for delivering scientific lectures all over France, 
i his Society was established a few months after Lhe Revolution 
of July, 1830, by a certain numbci of pupils of this celebrated 
school. The principal address was given by M Gambelta, who 
praised science 111 magnificent style. M Gambelta declared his 
conviction that Auguste Comte was the profoundcst thinker of 
the whole century 

FrequilNI observations on the letrogiadc motion of glaciers 
have been made of late years. One of the most assiduous of 
ohseivers is Ilerr W Gromer, proprietor of the Hotel on the 
Schafberg lie reports that during September the retrograde 
motion was exceptionally Urge, larger indeed than he had c\ei 
seen during seventeen years. The Gosau glacier (Dachstem), 
the llochalmspitzc, and Lhe Uebergosseiic Alp showed hardly 
any ilc at all on September 12 last, so that with the telescope 
only dlbri of rocks could be seen. Ilerr Grbrner ascribes this 
phenomenon to the unusually high temperature which reigned 
upon the Alpi during last winter, as well as to the constant rain 
during the summer 

We are glad to receive a third edition of vol 1. of Ilarcourt 
and Madan’s “Exercises in Practical Chemistry 11 (lhe Claren¬ 
don Press). Mr. M.idan is the sole reviser of this edition, and 
w e quote w ith approval the following passage ftblA his preface — 
“ Practical chemistry seems in danger of beihg made far too 
much a study of a few reactions of salts, got up for the purpose 
of detecting them in the course of an analysis. This is of course 
due to the requirements of examiners, to satisfy which nearly all 
Lhe very moderate lime available for practical instruction in 
schools must at the present day be spent. Moreover analytical 
work (in Lhe narrow, technical sense) entails, like Latin verses 
less trouble to the teacher and less risk to the pupil than other 
kinds of practical woik, while it undoubtedly affords, when 
intelligently used, a very excellent training m the application 01 
logical methods llut it may well be doubted whether a more 
real and valuable advance in a scientific education is not made 
by the careful preparation and examination of the properties of 
such a substance as oxygen, or by an exact study of a few 
examples of oxidation and reduction, than by dimply observing, 
for instance, that chlorides give a white precipitate with silver 
nitrate which is soluble m ammonia.” 

Mr. C S( hoesster, one of the Commissioners at the Mel¬ 
bourne Exhibition, we learn from the Colonies and has 

been visiting [the Geelong vineyards, and reports that they are 
Gutlering from Phylloxera in the worst form, and ought to be 
totally destroyed. 

Trof, Dewar will give the first of his Christmas Lectures 
(adapted to n juvenile audience) on Atoms, at the Royal Insti¬ 
tution on Tuesday next, December 28, at three o'clock 

A botanical society for Northern Thuringia has been 
founded at Sondersbau.sen by Trof Leimbach The new Society 
takes the title of 14 Irmiachia,” m memory of the celebrated 
botanist Irmisch, who died at Sondershausen last year. The 
immediate ob|eet of Lhe Sopieiy, which has already a good 
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number of members, is the minute investigation of the Thunngian 
flora, and the making of botanical collections. 

A general meeting of the Mineralogical Society of Great 
Britain and Ireland will be held at the Museum of Practical 
Gcolojy, Jennyn Street, to day, at 8 pm. The following 
papers will be read .—"On Tyreeite," by Prof. M F Heddle, 
F H.S.E. , "On Minerals New to Britain,” k by Trof. M, F. 
Heddle, F.R S.E. , "Note on Gilbertlte,” by J H. Collins, 
FG.S , "On Brochantite,” by Wm Semmons, "On a 
Remarkably Fine Crystal of Euclase,” by M. Guyot, "On the 
Action of Organic Acids on Minerals,” by Prof. II. C Bolton, 
communicated by J. II. Collins; " On Strontium from West* 
phalia, 11 by Joseph J Acworth, F.C S , communicated by F. 
W. Rudler, F.G.S. 

Under the common name of " Guaco '* many plants are 
known belonging to different natural families, which have a 
reputation for curing snalte-bites. In a recent number of the 
Pharmaceutical Journal particular attention is drawn to one of 
these guaco-yielding plant®, the Ahkama guaco t a composite 
plant of South America. The paper referred to is the substance 
of a letter received at the Royal Gardens, Kew, from a corre¬ 
spondent at La Salada, New Grenada, in which the writer gives 
his personal testimony as to the value of the remedy, and says 
that it forms the basis of all the preparations of the snake bite 
doctors of the district Notwithstanding that there arc seveial 
species of snakes in Lhc country whose bite is considered mortal, 
some killing in a very few hours, it is asserted by the vi nter of 
the letter, who has resided in <nake-inTested regions for many 
years, that properly and promptly administered the guaco is a 
sure cure for the bite of the most venomous An infusion or 
tincture of the leaves is used internally, and hot poultices of the 
bruised leaves and stem arc applied externally. 

The Report on the Botanic Gardens Georgetown, Deinarara, 
for the half-year ending June 30 last has just been received. Its 
matter is mostly of local mLercst We note however that Mr. 
Jenman, the superintendent, refers in one part of the Report to 
the rapid growth of some introduced plants. 11 Ihi*," he says, 
11 is more particularly shown by the roses obtained from England 
The hybrid perpetnals from nvcrage-Mzed nursery plants have m 
the three months which have elapsed since they w r ere put out, 
grown into bushes from six to seven feet high, and the other 
hard-wooded things have hardly done le^s well, while herbaceous 
plants such as Coleus , Alter nanthcra l frcunc, Amaranthus, Sc c , 
appear to rush up to mnLuuly in Uo or three weeks. Much of 
this luxuriance is due however to the very moist season experi¬ 
enced, as vegetation soon suffers and becomes stagnant with 
even a short period of drought in the stiff, tenacious soil of the 
coast land of the colony." 

A plant recently introduced to Queensland by accident is 
reported to be giving some trouble in the colony in Lonscquence 
of its poisonous effects upon caLtle. The plant is Xanthmm 
strumanum , and it is said to have been introduced along with 
cotton seed From experiments made wiLh the plant by admini¬ 
stration of the extract to some animals it seems at first that no 
particular symptoms were apparent, but after a period of about 
half an hour the animal becomes torpid and unwilling to move 
■bout. <f The torpidity gradually increases, and without notable 
struggling or excitement the breathing ceases, after which the 
heart 1 ! action becomes feeble and stops. In weaker doses 
recovery of the functions of life takes place, and the animal 
appears little the worse for the experiment. The animals poisoned 
retained their intelligence to the last. An extract prepared from 
the common Bathurst Burr, Xanthxum spmosum t gave similar 
results, 'though the stubborn ebarapter of this plant does not 
ofler a tempting food for cattle, and they are not therefore 


poisoned by it." Both species arefound os casual weeds in thu 
country, though they are not considered to be indigenous. 

On the 7thinst. Lhe distinguished Vienna anatomist, Dr. Hyrtl, 
reached his seventieth birthday He received numerous addresses 
from medical bodies m Austria, and congratulatory telegrams 
from all parts of the world. 

In Banjaluka (Bosnia) a distinct shock of earthquake was felt 
on the 6th inst. at 9 18 p m , direction north-east to south-west, 
duration four seconds. In Agram, on the nth, a violent shock 
was experienced about 5am, and one less violent about 7 14 a.m. 
Since the 12th there have been no shocks there. The entire 
number of shocks at Agram during the earthquake period— 
November 9 to December 10—is (according to official data) fifty- 
nine. In Gurkfeld (Styria) shocks of brief duration were felt on 
the iilh inst, at 5 and 7 12 a m., direction south-east to north¬ 
west. 

A SLIGHT shock of earthquake was felt at Charlcville, Ireland, 
on Saturday morning It passed from the nortli-uest to the 
south east, and lasted for five seconds 

Thf new 11 Year-book of Photography” contains a nice 
portrait of Daguerre, the father of photography, from a daguerro- 
type taken in 1846 by Mr. J. E May all. 

IN a moor of the Canton of Vaud (Switzerland) a well-pre 
served boat, daLmg from the age of pile-dwellings, has been 
found. It measures eleven metres in length and one metre in 
breadth, and has been ccnveycd to lausanne. 

TlIE ruins of a once magmficeiiL ba hing establishment have 
been recently discovered by Prof Giuseppe Novi not far from 
Herculaneum They are covered wiLh a layer of ashes and lava 
of ten metres thickness What has been brought to light up to 
the present is said to eclipse all previous discoveries of a similar 
nature both in Herculaneum and Pom feu The fountains and 
tanks of these 11 Tcrme ” are made or oriental granite and adorned 
with sculptures The floors are of coloured glass mosaic; un¬ 
fortunately it is but badly preserved, The walls of the various 
buildings are elegantly ornamented with paintings and stucco¬ 
work The excavaLions are to be continued 


OUR ASTRONOMICAL COLUMN 

Swift's Comet — The evidence in favour of a period of about 
51 years instead of about 11 years for this comet is apparently 
strengthened by an able note from Mr. S C. Chandler, jun., 
which we find in an advance number of the Boston Science 
Observer. He brings the two periods to bear upon the repre¬ 
sentation of the observations of 1869. Starting with Prof 
Bruhns' parabolic elements m Ast.Nach No. 1788, he computed 
an ephemens and compared therewith all the published observa¬ 
tions, thirty-five in number, after taking into account parallax 
and aberration. The residuals were found to be considerable 
and systematic, and with the view to obtaining a nearer approxi¬ 
mation to the orbit before proceeding with the determination of 
final elements, he formed three normals, using for the first all the 
observed places, six in number, from November 29 to December 
1 inclusive ; for Lhe second all the places from December 8 to 10 
inclusive, eleven in number, and tor the third 6ix observations 
between December 26 and 31 : these observations were mode at 
Hamburg, Komg^berg, JCremsmunRter, Leipsic, Manheim, and 
Vienna ; he thus gets for the foundation of his subsequent work 
the following normal positions :— 

Wishing ton M T App R.A. App, Decl 

h m. 1 . t 0 

1869, November 2982475 . . 23 I 5*20 + 15 5 1 57 7 

December 8 81453 . . 03 37 ' a ® -■ 20 55 2<I 

December 29*43628 . 2 39 22■08 . . + 26 30 56*8 

From these data Mr Chandler calculates elements upon three 
different hypotheses : (l) that the orbit is a parabola; (2) that 
it is an ellipse with a period of 4006 days, or about ii yean 
(3) that it u an ellipse with a period of 2003 days, or about Si 
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years, and he finds from these three orbits the following 1 residual 
errors for the second normal place ■— 

I ongitude. Liutudo 

Parabola - 3’ 1 ■■ + 2 5 7 

11-year ellipse - oG +129 

5l-year ellipse . - o'j .+41 

Mr. Chandler finds thaLnn attempt to reduce these errors in latitude 
on the assumption of a parabolic orbit nr an elliptic orbit of 11 
years 1 period, will only lead to intolerable discordances in the longi¬ 
tudes, and he considers that for both these hypotheses the residuals 
are far 111 excess of the probable error of the normal position, 
For the shorter period, on the contrary, the residuals seem well 
within reasonable limits of error, and his conclusion therefore is 
that the comet will be found to revolve in about 54 years His 
ellipse with this assumed period is as follows, and will be found 
in clo i e agreement with that obtained 011 a similar hypothesis 
from the observations of the present year, by MM Schulhof and 
UosserL, which we gave last week :— 

Perihelion passage, 1S69, November 18 59702 Washington M.T 

• / u 

Longitude of perihelion 4 2 5^ 53 I M.Eq 

,, ascending node 296 46 2 j 1869*0 

Inclination 5 23 44 

Excentricity . 06581359 

Semi-axis major 3*10971 

Log. perihelion distance o 026572S 

It appears Lliat the comet vai obsuved at Harvard College until 
January 3, 1870, or three days later than at any other observa¬ 
tory, and IW I^ckeiing has liar! these late obsei ration* very 
carefully reduced. 

At the actual appearance a communication from Mr. Lewis 
Doss, Director of the Dudley Ohservatory at Albany, N Y , 
shows that Lhe comet was miciometncally referred to a star, 
with the 13-inch nfrnctur of that establishment, on the evening 
of October u, but the declination of the compartson-star 
(B D. + I7 1 '46 ii) needs further examination, at mijit be 
refeirel to Bessel’s star 38s following and about G^' north If 
good observations can be obtained towards the end of the 
present month the elliptic orbit may admit of pretty dose 
determination from the observations of i8Sa alone. The fol¬ 
lowing ephemens is calculated fiom MM. Schulhof and Bossert s 
ellipse of 5j years 

At GrfiWi'n/i midnight 
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S 45 59 
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29 44 I 
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■ 5 5° 34 
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A New Comet —A small, pretty bright comet was discovered 
by Dr rechule at Copenhagen on the evening of Decembei 16, 
hi R.A, iBh. 49m., Decl. + io° 30'. Daily motion, + 501. and 
+ 40'. 

Occult,ation (?) OF 73 Piscium by Jupiter.—O n February 
3, 1881, according to Lcverrier’s Tables of the planet Jupiter 
and the position of the star 73 Piscium (rated 6 on, in Lhe 
Durehmustcrun%) brought up from the Greenwich Catalogue of 
1872, the star should be occulted by the planet about 2h 8m 
G.M.T. Very small change however in the place or semi¬ 
diameter of the planet, might suffice to bring about merely an 
apprise. The facts of the case may be well ascertained in 
easterly longitudes, as at Madras, where the conjunction in Right 
Ascension appears to occur when the planet is 3I1. 26m. past the 
meridian, about 7h 29m. mean time. The apparent place of 
the star on February 3 is in R.A. oh. 58m, 43*53^, Decl. 
+ 5 " *' 10**2. The polar semi-diameter of the planet, according 
to the value of mean semi-diameter now adopted, in the Nautical 
Almanac, will be 17" 2, and allowing for parallax, this seems to 
place the star a hide over 2* w ithm the planet’s northern limb. 


METEOROLOGICAL NOTES 

From an able and temperately-worded article m the New York 
Nation on the Signal Service Succession, it is plain that meteor* 
ology is in a critical position in the United States at the present 
moment The whole question of the future of meteorology m that 
country practically turns on the sort of man who is to he appointed 
to succeed the late lamented Gen Myer As legards the bearing 
of the question 011 the promotion of the great financial com¬ 
mercial, and educational concerns of the country, the writer of 
the article well puts it when he states that <f it depends altogether 
on the future management of the office whether its activity shall 
be confined to a lifeless routine without any attempt to make 
new discoveries or introduce improved methods, or whether it 
shall be animated by that progressive spirit which will not be 
satisfied unLil every man within reach can be informed of coming 
meteorological changes aq long in advance as it is possible for 
them to be foreseen " To accomplish this end much more is 
needed than a most diligent discharge of the daily duties of the 
office, such as will put the public in posse L sion of forecasts 
drawn up on the lines that have hitberto been followed in fore¬ 
casting the weather It was an essential feature of General 
Myer"s procedure that in framing the forecasts in the office he 
confined himself simply to making the best use of what was 
already known of meteorology But whilst this continued Lhe 
practice of his office, hr had the genius to see that if the system 
of forecasting weather is to make way it is absolutely indispens¬ 
able to strike out entirely new lines of observation with the view 
of arriving at some positive knowledge of the great movements 
of the atmosphere and their determining cause-. Hence his 
great scheme of International Meteorology, by which was 
secured one daily observation at the ‘■ame physical instant, 
where possiulr, over the globe, and the regular publication 
of the monthly results in the U S Weather Map*, with 
which our readers arc familiar. These admirable maps, to¬ 
gether with the Weather Maps of the States themselves, 
published at intervals of eight hours through a period of ten 
years, now furnish a mass of material the value of which it if 
not possible to overestimate , and the adequate discussion of 
which, it may be very safely said, is the next great step to be 
taken by meteorology This step it is in the power of the 
United States to take, and whether it be taken or not depend* 
almosL wholly on the character of the man who may be called to 
fill the place to suddenly left vacant by General Myer*s pre¬ 
mature decease What, above all, is imperatively required, 
is a sympathy with science and workers In science, bo stiong 
and so decided that he will, without fail, enlist in the service oF 
bis country some of the be-t intellects who will give their Lime 
and their energies to work out the great problem of weather 
prognosis 

The American mails inform us that a frost of unusual seventy 
for the season set in over Canada and the middle States on 
November 19. It came so suddenly and with such intensity 
that vessels of every description were frozen up and fixed, in 
many cases in mid-stream The cold was greatest all along the 
St. Lawrence, where the thermometer ranged from zero to 
— 10" o. Several ocean steamers, even, were placed in a very 
precarious position, and altogether it is estunUcd that 800 
vessels laden with grain, potatoes, fruit, and other produce were 
frozen up, and many deaths have occurred in consequence of 
the frost So early and intense a frost has not been experienced 
in Canada since 1873 Closely following it occurred a remark¬ 
able depression of temperature in the British Islands, which a> 
regards certain dihtnets in North Britain was unprecedented at 
so early a period in the winter months. It was an accompam 
ment of a wide-spread area of high pressure which appeared off 
the north-west or Scotland on the 20lh os shown by the English 
and German daily weather maps. On this day temperatures 
fell low for the season, particularly along the west from Corn 
wall to .Shetland. On the 2ist lhe high-prcssurc area had ad¬ 
vanced a considerable way towards the south east, and under the 
clear skies and light winds which characterised it, the tempera 
ture fell in many places in Scotland to a degree which would 
have been noteworthy in the depLh of winter. The protected 
thermometer fell at Aboyne Castle on Deeside to zero, and to 
l” o at several places, viz., at Lanark m Clydesdale, at Stobo 
Castle near Lhe head of the Tweed, and at 1 hirlcstane Castle on 
the Leader. These low temperatures were approximated to at 
a considerable number of the other stations of the Scottish 
Meteorological Society situated in the larger valleys in in- 
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land situation*. At on occasions, the influence of the 

sea in arresting (he 1U1 of temperature was strikingly seen. 
Thus the minimum temperatures on the 2 lit were 3i" P 7 at Fort- 
patrick, 8"'3 at DruraUnrig Castle on the Nilh, i # u at Stobo 
Castle and Thirlsstane Gasrle, 11° 7 at Milne Grades near Gold- 
stream, and 1 7 B, 7 at Eyemouth on the East Coast. At Douglas 
Castle and Thlrlesfame Castle the unprotected thermometer fell 
to -6"*a 

Mk. H. S Eaton baa rendered a mat service to meteorology 
by a paper’oh the average height of the barometer in London, 
which has just appeared in the Journal of the Meteorological' 
Society for October. The great value of the paper consists not 
so much in the long period of 100 years for which the monthly 
averages of each year are given, as in this, combined with a care¬ 
ful and laborious elimination of Instrumental errors and errors 
arising from breaks of one or more days in the observations of 
the months. The series is sufficiently extended as to entitle it 
to be considered one of the most valuable we possess in dealing 
with questions of secular meteorological variations. The mean 
atmospheric pressure at 32° and sea-level for London is 29*952 
inches, the mean monthly maximum 29 996 Inches occurring in 
June, and the minimum 29 900 inches in November, the mean 
for October being nearly as low, viz,, 29 909 inches. In a dis¬ 
cussion which followed the reading of the paper Mr Strachan 
remarked that even another 100 years' observations would not 
alter the positions of these points of the London curve—a remark 
no doubt quite true for London On advancing however to the 
south-west the means for June and July approach towards equality, 
and ultimately the July mean becomes the larger ns we advance 
into the region of high pressure which occupies the Atlantic to the 
south-west during this month On the other hand, as we pro¬ 
ceed northward, the means for May and June appronch towards 
equality till about the south of Scotland the mean for May 
becomes the maximum for the year, and the further north Llie more 
decidedly is May the maximum, till in Iceland it exceeds the 
mean of any other month by the tenth of an inch. Attention 
was drawn to the dips in the cuive of pressure for Apnland July. 
These in all probability arc permanent features in the London 
curve of pressure for March-April and July when dmwn from a 
Jong average, since the former is connected with the cast winds 
of spring and the latter with the great summer barometric dc 
pression which fallq to the lowest point in July in the mtcrioi of 
the Europeo-Asiatic continent. 

In the same number Mr. Marriott gives a brief tisuml of 
three years' observations made by Mr. I. L. Lobb at Stanley, 111 
the Falkland Islands, which, from the geographical position of 
the place, possess some interest The results show a mean 
annual pressure of 29 604 inches, the maximum occurring in 
winter, and the minimum in summer. A singular feature of the 
monthly means is their comparative steadiness from year to year, 
the highest being 29 819 inches for August 1876, and the lowest 
29*342 inches for February of the same year The difference of 
these two extremes is only 0*477 lnc ^- It would be difficult to 
select from Mr. Eaton's 100 years mean pressures for London 
any consecutive three years which would snow so small a varia¬ 
tion between their two extreme monthly means as do these Falk¬ 
land Islands' observations 1 he prominent features of pressure 
in those islands would appear to be its variability, the constant 
recurrence of rapid changes, and the comparative absence of pro¬ 
tracted periods of very low, but especially very high pressures— 
occasioned in all likelihood by there being no great mass of land 
in that quarter of the globe. A like equableness from year to 
year characterises the temperature and rainfall of the climate* 
The rainfall is surprisingly Email, amounting only to twenty 
inches in the year ; but the foils, though not heavy, are frequent, 
there being 236 rainy days in the year. Tha lowest mean 
temperature of any of the thirty<sbc months was 35° 4, and the 
highest 52**6. The climate is eminently a dripping one, and 
when the range of its temperature is taken into consideration, 
and its high winds, it is one of the meet disagreeable climates of 
the globe. 


GEOLOGICAL NOTES 

Naini Tal Landslip.— In Nature, vol. uu, p. 505# 
attention was directed to landslips in connection with the 
catastrophe at Nuni Tal on September 18. We have just 
received pert 4 of vol. mil. of the Record* of the Geological 
Survey of India, coidainlng a paper by Mr. R. D. Oldham, of 


the staff of that Survey, who was deputed to examine and report 
on the landslip to the Director. From this paper and a note 
appended to it by Mr. Medlicott, it appears that we were in error 
in supposing Naim Tal to stand upon Tertiary rocks. It lies 
just to the north of the younger formations, and la situated upon 
"more or less imperfectly-cleaved clay slates, JJ These rocks 
are subject to a decomposition which penetrates deep Into their 
mass, and it would seem to have been the cover of loose, de¬ 
composed detritus which, thoroughly saturated with water from* 
the heavy rams, slid down the hill, and gave rise to the 
catastrophe. 

The 11 Challenger” Work —Steady progress is being 
made in (he investigation of the deep-sea depoe.ita dredged up 
by the Challenger Expedition. M. Kenard has established him¬ 
self at Edinburgh, where, in concert with Mr. J. Murray, he m 
busily engaged in subjecting the various dredgings to chemical 
and microscopic analysis. In the first volume, devoted to an 
account of the bottom of the ocean, will be gathered together 
the facts amassed during this laborious study. It will avoid all 
speculation, but will contain such a body of data for the expli¬ 
cation of the sedimentation and chemistry of the ocean abysses as 
has never before been available In a subsequent volume the 
authors will develop the views to which their prolonged and 
minute investigations have led them No part of the work of 
the Challenger promises to possess a profoundcr interest m 
geology. 

Geological Survey of Belgium —The dual organisation 
for the Geological Map of Belgium is likely to lead to some 
curious reduplications and complications Resides the staff under 
the direction of M Dupont, there are other geologists inde¬ 
pendently at work under the Minifitry of the Interior who aie 
determined to lose no time in bringing out sheet after sheet of 
the geological map as surveyed by them. In particular the 
Baron O Van F.rLborn and M Paul Cogels have been eminently 
energetic. The Baron made a convention with the Ministry 
towards the eml of last 3ear to complete six sheets with their 
explanatory texts bcfoic June 1 of the present year. He 
has been able to keep his engagement except ns regards the 
Lubbeek sheet, fur which he obtained a delay until the close of 
this year We have just received tile BoiS'-cbot and d 1 Aerscliot 
sheets Meanwhile M Dupont makes no sign. Specimens of 
his map wLre seen at the 1 'aris Exhibition in 1878, and also at 
llie Dublin mcding of the British Association last yeai But 
so far as we aie aware, noLhing has yet been issued The 
Duector is understood to be resulved to make lus map the most 
perfect geological map Lliat has ever been published. It is being 
chromolilhograplicd at Leipzig. Considerable interest is natu¬ 
rally felt among geologists to see the first completed specimens 
of this long-cxpccted work. Wc are curious also to know what 
will happen when the Official Survey and Lhe frcc-lancea meet 
on the same ground Will the Government publish two different 
geological maps? The posiLion reminds us or that which roused 
the activity of the Congress of the United States a few years ago, 
when it was discovered that the same Territory in the far West 
was sometimes independently surveyed by two or thice different 
organisations, all paid out of the publiL purse, Only 111 Bel¬ 
gium things are worse, fur the country is small, and the certainty 
of reduplication must have been foreseen from the beginning. 


GEOGRAPHICAL NOTES 

At the meeting of the French Geographical Society on 
November 19, M. Henn Duveyncr read an important memoran^ 
dum which he had drawn up on the subject of Lhe souroes of the 
Niger, After going carefully into the question of Major Laing’s 
prior discovery and various matters relating to the hydrographic 
system of the Niger bum, he thinks it very doubtful if any other 
stream will ever be discovered having a right to be deemed the 
chief source of the nver, than the Tembi-Kunda visited by 
MM. Zweifel and Moustier. M Duveyrlcr's remarks will no 
doubt he published in an early number of Lhe French Geogra¬ 
phical Society’s Bulletin i, and it maybe hoped that it will be 
illustrated by a large scale map, At the annual meeting of the 
Society last Friday, M, Maunoir read his usual report on the work 
of the Society and the progress of geographical knowledge, It was 
announced that the Society had now about 2ica members, being 
an increase of about zoo in the year. 

Heft 3 of vol. ii. of the MUthtilungcn of the German Attain 
Society contains a brief report of the work of the year. The 
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most striking feature of the work is the suceetsful journey of 
Dr. Lenz from Morocco to Timbuctoo and thence to St. Louis 
in Senegal. In the region to the south of the Congo some good 
work has been done. Dr. Buchner has probably got beyond the 
district known as the kingdom of Muata Yanvo, while Major von 
Mechow has reached the Coango from Malange by following 
down Lhe valley of the Cambo, a tributary of that river The 
navigation above Lhe junction is obstructed by cataracts, but 
Major von Mechow did not expecL to meet with any difficulty in 
■aiung down the Coango to its mouth in the Congo. Dr. Pogge 
is on his way out to Portuguese West Africa to proceed to the 
interior to found a station at Mussumba, the chief town in 
Muata Yanvo's kingdom. Herr Flegel has been exploring 
the Niger in the Henry Venn, and expects shortly to reach 
Sokoto, Dr. J Ilann has a paper in this number on the 
meteorological and hypsomctncal results of Rholfs' expedition to 
the Kufra Oasis. The Society have received ins true turns from 
the Imperial Government regarding the manner in which the 
3750/ granted by the Reichstag Is to be divided Dr. Gerhard 
Rohlfs’ expedition to Abyssinia will receive 1600/., and 150/ is 
to form a reserve fund for this same undertaking. The expedi¬ 
tion now being organised at Zanzibar under the leadership of 
Herr von Scholer will receive 800/., and the remaining 1200/ 
are for Dr. Pofge, who is attempting to reach the capital of 
Muata Yanoo, in Ccutral Africa, in order to found a station 
there The Society has also granted 250/ to Herr R. E Flegel, 
who ascended the Binui. River this year 

The new number (No. 9 of vol vii ) of the Verkandlungcn of 
the Berlin Geographical Society contains papers by Ilerr Gustav 
Niederlein on some of the scientific results of an Argentine expe¬ 
dition to the Rio Negro in Patagonia, and by Dr. Naclitigal on 
the ethnological place of the Tubu and Kanun 

The December number of Pifi rmann's Mitthcilungeu con¬ 
tains an interesting paper by Dr. Uliolfs on the Libyan Desert, in 
which he shows that it u> the eastern part uf Lhe Sahara, and not 
the western, that is the real desert, broken only here and there 
by oases. Indeed the extreme west of the Sahara, for a distance 
of from 400 to 500 kilometres from the coast, does not strictly 
belong to the desert at all, and even the eastern half, the more w c 
know of it, Lhe more numerous arc its oases found to lie There 
is an eclectic article on the Llu-Kiu Islands, by Dr. v. Kloden , 
a paper on the New Volcano on Lake Uopangu , and a map of 
the South .Coast of Franz Josef Land, based on Mr Leigh 
Smith’s recent discoveries. In the Monahberuht some interest¬ 
ing details are given of Dr. Junker's journey to and his sojourn 
in the Niam-Niam country. A leLter from Dr Eimn Bey, the 
Go\ernor of the Egyptian Equatorial Province, informs us that 
Mtesa, King of Uganda, whom Mr. Stanley so whitewashed, is 
as tyrannical and bloodthirsty as ever, and does not intend to be 
either Christianised or Mohammedamscd, but to adhere to the 
ways of his forefathers Dr Emm is anxious that explorers 
should turn their attention to the Equatorial Province, which 
forms a splendid field for botanists, zoologists, and other 
specialists. 


Notwithstanding the belief in some quarters that the 
American Arctic steamer f canrttUt lias been lose with all hands, 
it is thought in San Francisco that Capt. De Long and his staff 
and crew may have only abandoned her, and be waiting succour 
at some point. An attempt is therefore being made to get a 
small schooner sent out next spring to search Wrangell Land. 


Early in the present year Mr. W. H. Cornish, of the 
Surveyor-General's Department at Adelaide, was engaged for 
some two months in examining the country in the far interior for 
the extension of the trigonometrical survey and traverse of the 
Herbert River In about lat, 30 s 59' near that river he crolsed 
a piece of country which by his account almost baffles descrip¬ 
tion ; It was flood country of the Herbert, and was completely 
rotten. If Cracked ground,” hi reports, as a term is scarcely 
applicable, for there were yawning climsms from four to five feet 
deep, and even deeper, and eight to twelve inches wide at eveiy 
rew feet. The counLry indeed was so bad that it took the camels 
six hours to travel seven miles, and Mr. Cornish's difficulties 
uere increased by the unusually intense heat of the weather. 
Mr. Cornish believes that before long the cattle-trade from the 
part of Queensland which he visited will go southwards to 
Australia os soon as the settlers who are beginning to open 
JP . the . country on the Herbert, Dlamantina, and Mulligan 
ueconie sufficiently acquainted with the means bf commune*- 
Uww Pwng hu journey Mr. Cornish did not see mart. +linn 


300 natives, who were all friendly, but he believes there are large 
numbers in the region he travelled through, and that it would 
not be prudent to trust them. 

Dr.. Laws, the head of the Livlngstoma station on Lake 
Nyasaa, is actively engaged on linguistic work, lie has trans¬ 
lated various portions of the New Testament into Chmyanja, 
and the Laing trustees have agreed to publish his translation of 
St. Mark's Gospel. Dr. Laws has also begun the Yohitonga 
language spoken at Bandawi, and he has collected a short 
vocabulary of the Chungu dialect at the north end of the lake, 
The Livii^stonia and Foreign Missions Committee of the Free 
Church of Scotland have recently agreed that, on the assurance 
that there will be no difficulty there as to civil government, owing 
to the presence of powerful chiefs, Uandawi shall be mode the 
principal port of the mission on Lake Nyosso, while sanitary 
out-stations are to be sought on the neighbouring hills among the 
Angoni. As soon as possible however the cost side of the lake 
is to be explored, in the hope of finding a better saniLarium on 
the so-called Livingstone Mountains. 

Messrs Griffith and Hut ley, who lately established the 
first mission station on the west side of Lake Tanganyika at 
Mtowa, near the mouth ef the Lukuga Creek, have sent home to 
the London Missionary Society iome information respecting the 
religious notions of the Wnguha. There appears to be a marked 
difference on this point between the tribes on the opposite shores 
of the lake. Those on the east side have no images or idol*, but 
on the west shore they have them in great numbers, and have 
certain beliefs connected with them. Mr. Griffith observes that 
the first thing which strikes the African traveller on entering the 
western half of the continent 1* an image at the entrance of 
every village, besides many others inside it The image is in 
imitation of the human figure, and is called MUsst, which is the 
same os the Mzimu of tlie Swahili, and means spirit 

The new Bulletin of the Belgian Geographical Society con 
tains reports relating to the International African Association'^ 
expeditions in East Africa, including tables of meteorological 
observations taken by M l’opelin There is also a report on 
the 11 Conference Gcodcsique Internationale de Munich,” and 
an essay by Col Verstiaete on biological geography. 

The Bulletin of the Norman Geographical Society conLains a 
paper by M. G. Gravier on M Paul .Soleillct's journey to Adrar 
between December, 1879, and May, 1880, as well as the con¬ 
tinuation of M Ch. Benner’s journey from M’ruli to the capital 
of Unyoro. 

The Italian Expedition to the Antarctic Regions will not scL 
out till 1882, but Lieut Bove will shoitly set out on k board a 
whaling vessel to make a voyage of reconnaissance. 

Two Englishmen, with sixteen men belonging to an Indian 
convoy, are reported to have arrived at Yarkand from the direc¬ 
tion of Tibet, whither they returned after visiting Kuhgor. 

M. Rauourdin, who accompanied Col Flatters 011 his survey 
for Lhe proposed Trans Saharan Railway', reports that he dis¬ 
covered numerous lemams of cut flints, not less than eighteen 
manufactories being found in a length of 800 kilometres from 
Wargln He also found remains of the great horned oxen which, 
according to Herodotus, were found 111 the country of the 
Guam antes. 

Dn Naciiiigal has furnished the Tour du Monde with a 
rtsumi of the concluding portion of the forthcoming volume of 
lus "Ecisc in Afnka " in advance of publication, and it now 
appears m that periodical under Lhe title of “ Voyage du Bornou 
au Baguiruu,” accompanied by a sketch-map and some very 
interesting illustrations 

We hear that Lhe Geographical Society of Marseilles ha\L 
awarded their gold knedal to Major Serpa Pinto for his journey 
across Africa. 

According to the Echo du fapon the King of Corea has been 
induced to make an offer of entering into treaties with foreign 
powers, through his fear of his kingdom being annexed by Russia, 
and he has despatched two envoys to open negotiations. Though 
the opening or Corea will hardly be of any great commercial 
lmpoitance, it will pave the way for interesting geographical 
researches in a country which is almost unknown, except from 
the imperfect accounts qF Roman Catholic missionaries. 

The first volume of Lowenberg’s " Geschichte der geo- 
graphuchen Entdeckmgs- und Forschungsreisen," which treats 
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of voyages of discovery made during antiquity and the middle 
ages as far as Magellan's first voyage round the globcj will be 
shortly published by Herr Spamer of Leipzig It will contain 
some xoo illustrations, besides map*, charts, &c. 


CRITICAL TEMPERATURE OF ETHYLENE 

M AMAGAT (Compt. nndP [1879], lxxxix. p 437, corrected 
■ 27 riMr//fr[l 8 Bo] I iv. p, 19) has submitted hydrogen, oxygen, 
nitrogen, air, carbon monoxide, methane, and ethylene at tempera¬ 
tures from 18" to 22° to pressures ranging between 28 and 431 atmo¬ 
spheres', and finds that, except for hydrogen, the product p v first 
diminishes and then increases as / increases, the roost marked 
ca^e being that of ethylene, for which the values of p v at 31 58, 
84 16, 398 71 atmospheres are proportional to 2 29, I, 3 13 
respectively. Dr, vau der Waals deduced this geneial pecu¬ 
liarity theoretically in 1873, and showed that its markedness is 
the greater, the less tlic temperature of comprehMon exceeds the 
critical temperature concluding, therefore, that For ethylene 
the cnLical temperature is not far beloiv i8 3 , as M, Amagat has 
also surmised, he has recently {Afeded. dtr k Ak<id . van lYttet 1- 
schapptn m A/tirferda/H, Mei 1880) - determined it directly by a 
Cailletct compression-apparatus, finding it to be 9 0 2, and the 
critical pressure 58 atmospheres 

On p. 55 of his dissertation “Overde Contmuiteit van den 
Gas- cn Vloeiduftoestand ’’ (Leiden, 1873), v.ln der Waals finds 
the characteri tic equation of a gas in the foim— 

(/ + *)(w - *) - W + *0, 

where b t R are cnnslanls and a" the coefficient of expansion, 
and on p. 79 l£ sn/ iL is shown that at the cntical lemperaLure 
.01 three values of v given by this equation, which inny be 


or that the temperatures lie between 

‘-/I*-J_ and 1? -i. 
b R a a R a a 

If v represents the volume of the mass of gas which occupy s. 
unit volume at o° under unit pressure, then 
R = (1 + a) (1 - b), 

as is taken in Lhe following calculations. 

I11 the case of ethylene van der WaaTs' experiments give 
T = 9 2 and P = 58 1 hence, by the above relations with 
a - O 00367, 


> = 3 489. r, = 1566, 


i(l + n)(l - i) •'""/,* 
which lead to a cubic cquaLiou that gives 

a = o 007S6, b — o 00224, A* - I ‘0056, 
so that the characteristic equation is 


p 00037(272*5 -w) _ o 00786 
v -» o 00224 ’ 


the pressure being leckoned in atmo^pheies , hence too 
V — o 0067 and P V — 0 39 Further, when t = 20, the mean 
temperature in Amagat’s experiments, r — o 5547, and Lhus by 
calculation p = 76'25, while Amagat’s direct observations give 
/' — 84 approximately, e o far justifying the the theory The 
temperature^ for whidi pv has a minimum nine range from 
6 7 8 u to -35 0 . 

'Ihe intimate agieeuient between Amagal’s experiments and 
van der Waals’ formula (which is entirely independent of them) 
is shown by the follow ing table, wherein the first column con- 
lam's the pressures (expressed 111 ntmosplieres) employed k hy 
Amagat, the second his experimentd values of pv divided by 
23500, and the third the \alues of /:- calculated for / = 20 
from the formula — 


vultcn 


ip — 


b h 


^(l l a/) 


u 


J H a v 


a b 


aic equal hence, if V\s put for this common value of v t and 
T f P for the coiresponding values of /,/,?<■ fir the critical 
temperature and jirt sure, the theory of equations gnes 


IV-b + 


Mi + *n 

p 


zv l 


ft r/ 3 __ ^ 

P 1 P' 


whence 

P = 
and also 


a 

27 4 J ’ 


v= 3 6, PV = 


9 *' 


+ a T- 


_Sa_ 
27b R' 


« = zrr>, b — \ v t r = 


, PV 

* l -1- a T 


/ 

pv 

observed 

Lilcuhted 

31-58 

0*914 

0^95 

45*80 

O 7SI 

O 7S2 

59 38 

0 522* 

0 624 

72 86 

0 416 

o‘ 3 S 7 

84 16 

°‘399 

0 392 

94'51 

°‘ 4 I 3 

0414 

iio 47 

0454 

0456 

>33 26 

0 520 

0 520 

176 01 

0 643 

0 642 

233 58 

0 S07 

0 805 

282 21 

0941 

0 940 

3 2 9 ,J 4 

1-067 

1 067 

39 s 71 

1 24S 

1 254 


The minimum value of /v at any temperature t may be de'er- 

mmed 111 the usual way by ^ f v being equated to /ern, uni, if 
d v 

p\ v* are wntten for the corresponding values of/, i, thcie 1 esL,l fc 
■J = —!—./ = 27(1 - T)(2T - 1) r./’V = 2(2T - I) PV, 

3(1 - T ) 

where 


„ = bR(i + a Q 
a 


„ I + at 
lT 1~+ a T' 


Thus a minimum value of pv exists only when 

I > t > 4, 

/ e. only at temperatures that lie between 

_ *_- i and —_- 

bRa a 4 bRa a 

If /, represents the pressure of the gas when occupying unit 
volume at /, then 

Hi + fl )(> ~ &) — A?(i + *0» 

and, /, being the value of / v in this initial state, the markedness 
of the minimum value of / v is greater the less 

or its equivalent — -1 -, 

/i H r* - J(I - b) 

that is, since the sign'of the t differential coefficient of this 
expression is the same as that of (t - b) (1 - b - t), the less /, 
provided that 

1 - b > r > b r 


■ Since the following was wntten, M. Anugat hu published further re¬ 
sult v which do not however affect its main point 

1 Mr Dickson leema to have independently discovered (PAil Mag for 
July, iBBu) the principles laid down by Df, van der Wanls in^ his aoove^ 
mentioned dissertation, pp 79-93, which 11 not sufficiently known in England* 


The only scnous discrepancy occms fur / = 59 38, and van 
der Waals accounts for this by supposing that in Amagat’s table 
12263 is misprinted for 15263, so that the asterisked number 
should he o^o ; for by experiment he finds that the ratio of 
the values of pv for/ = 45 80 and / = 59 38 is 1 26 (the calcu¬ 
lated ratio Ixing 1 25), while Amagat’s actual numbers give 
1 50, but, when concctcd, i'2o 

For methane the equation of van der Wails’ form that best 
satisfies Amagat’s experimental values has for constants 
a = io" X 2 ' 9 j b = 53, R = 25525, if t ~ 20, a = 0*00367, 
preshurts being measured in metres of mercuiy, and this gives 
- 99i° for the critical temperature and 50} atmospheres for the 
critical pressure. The constants have large values here, for, as 
calculation shows, the mass of Lhe gas considered is about 
24J grams, which would occupy, at o“ under one atmosphere, 
about 33518 c c. 

This discussion—with the numbers recalculated—by Dr. van 
der Waals of M. Amagat’s experiments in connection with the 
critical temperature is here reproduced, together with the brief 
rhumi of his theory (which has not hitherto appeared in an 
English dress), for ready application in other cases. 

September 17 Robert E. Baynes 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —The Natural Science Tripos Cla^s List has just 
been issued There are eight names in the first class, eight in 
the second, and fifteen m the third Of those in the first clasa 
three attain their first class for Physics and Chemistry, viz. ; 
Fleming, St. John’s (distinguished in Physics) \ S L. Hart, St. 
John's, and Heycock, King's, Two attain their first clam for 
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Botany: Hillhouse, Tnnity, and lloffmeister, Caius (distm- 

g iishcd), and three for Zoology, Anatomy, and Physiology : 
aldwell, Cams; Pigeon, Chnsrs , and Shaw, Sidney 
Mr. J. A. Fleming, 13 .A , of St John\ has been appointed 
to the new post of Demonstrator of Mechanism and Applied 
Mechanics, Mr Fleming is a distinguished graduate of London 
University, as well as having attained distinction in Physics, 
with first class honours in the Natural Science Tripos of Lhis 
yenr 

Mr. J. T. Lister, BA, of St John’* College, has been 
appointed Demonstrator of Comparative Anatomy, in place of 
Mr A C lloddon, who has been appointed to the Professor 
ship of Zoology and Comparative Anatomy in the Royal Collrge 
of Science, Dublin, vacated by Prof. Bridge 

Mr. A 11 Cooke, H A , l'cllow of King’s College, has been 
appointed Curator of Lhe Zoological Museum. 


SCIENTIFIC SERIALS 

Annakn der P/iystl und Chuimc l No II —Magnetic re¬ 
searches, by F Auerbach.—New researches on magnetism, by 
C. Baur.—On so called polar induction, by E KiLcke.—Deter¬ 
mination of the absolute velocity of current electricity from 
IIall’B phenomenon, by A v. Ellingshauscn —Method of 
calibration of a wire fur galvanic measurements, by W Giese. 
—Action of gares and vapours on the optical properties of re 
Heeling surface*, by P Gian —On a new interference photo¬ 
meter, by Fr. Fuchs —Influence of the density of gares on their 
conduction of heat, by A Winkclmann.—Currents of liquids 
resulting from unequal Lemperature within them, by A Obcrbcck. 
—Theory of the interference-phenomenon presentedbydichroitic 
crystal-plates cut at right angles to Lhc axis, by L Kcttclcr — 
On the polarisation of dlffracltd light, by M. Retby.—On 
changes produced in the spark and brush phenomena by coverings 
of the electrodes, by W Holtz —On atmospheric refracLion of 
sound rays, by A Knescr —Double acLmg mercury pump with¬ 
out cock, by F. Neesen —Alteration of Rudoilrs absorption- 
hydrometer, by the same —Reply to a note by O E Meyer, by 
L. Boltzmann —Remarks on U Duhnng’s paper oil the law of 
corresponding boiling temperatures, b> A Wnikelmann 


SOCIETIES AND ACADEMES 

London 

Zoological Society, December 14.—Prof W H Fowler, 
LL.D., F.R.S., president, in the chair.—Mr. Sclater exhibited 
and made remarks on a skin of a brown female of Pauxtsgalcata, 
formerly living in the aviary of the late Mr G. Dawson Rowley, 
F Z S.—Dr. A. Gunther, F R S , exhibited and made remarks 
on a skin of a new species of Rhynchocyon from Eastern Africa, 
discovered by Dr Kirk. —Prof, T. II. Huxley, F.R S , read a 
paper on the application of the laws of evolution to the arrange¬ 
ment of the Vertebratn, and more particularly of the Mammalia. 
—Lieut. Col. II. II God win-Austen, F R.S , read a paper on 
the anatomy of Fcrussaa'a f ronoiuatia , Ri^so, from Mentone, 
pointing oat its general relationship with Lovea tomatdhna , 
Lowe, of Madeira, and with Fcrussana foll\cuIa t Gronov., from 
Algiers —Mr Arthur G Butler read a paper on a recond col¬ 
lection of Lcpidoptera made in Formosa by Mr. II. E Hobson, 
Thlrty-lhiee new species were found in this collection —Mr 
Oldfield Thomas, F.Z.S., read a paper containing the descrip¬ 
tion of a new species of Rtxthrodon , obtained in Venezuela by 
the late Mr D. Dyson, which was described as Rtithrodm 
alstoni. —Dr. A. Gunther read a paper containing notes on some 
rare reptiles and batrachians now or lately living in the Society’s 
Gardens. 

Physical Society, December n.—Prof. W. G. Adams in 
the chair.—New Members - Mr. W. R. Brown, Mr. T. Might- 
Gon, C.E. —Lieut L. Darwin read a paper on the rate of loss 
of light from phosphorescent substances. His experiments were 
made at Chatham on Balmain’s luminous paint, by comparing 
the intensity of the phosphorescent light with the light of a 
son-burner j the luminous surface being kept cool by placing 
ice and water near, as a slight increase of temperature in the 
surface considerably increase' the quantity of light given off m 
a certain space of time. The supply of lif ht was communicated 
to the paint from a mirror reflecting sunlight. A table and a 
curve exhibited to the meeting showed Lhe rate of loss found by 
Lieut. Darwin. It is Independent of the original intensity of 
of the illumination. According to the curve the light diminishes 


very nearly in proportion to Lhe square of the intensity of the 
light. In a report on Lhc use of Balmain’s paint 111 mines, it 
had been stated Lhat the phosphorescence became brighter a few 
minutes after exposure in the dark , but the curve showed this 
to he an error, due probably to the fact that the eye become, 
more sensitive to lignt after being a few minutes m die (lurk 
Mi Pearsall emphasised the advantages of such a light m fiery 
mines Prof Guthrie inquired if tne phosphorescent power 
grew weaker by time, and Lieut. Darwin instanced a specimen 
eighty years old to the contrary , but Dr \V Crookes staled that 
there luminous substances Rive off sulphuretted hydrogen in damp 
au and deteriorate If sealed in a vacuum they w ould not, Dr, 
Crookes remarked that in Balmain’s patent it was stated Lhat the 
phosphorescence died out sooner when exposed to a strong light 
for a short time than Lo a weak light for a l-mgcr Lime ; bul Lieut. 
Darwin thought this was explained by the slow decrease in the 
lower part of Lhe curve when Lhe phosphore cence became faint. 
Air R J. Lecky mentioned that Lvclyn in his Diary (1650) 
describes a phosphore L cent powder as "botLling up” sunlight. 
Dr Coffin inquired if shoit exposure to strong light was equiva¬ 
lent to long exposure tn feeble light Lieut Darwin thought 
not—Dr C R Alder Wright read a full paper on the deler- 
lniii'iLio i of chemical affinity in terms of electromotive force. 
He considered first the value of the B A unit of resistance, 
which from different experimenter-, might be taken as really 
I 005 earth quadrants per second, or not more Lhan half per cent, 
out Claik’s element when careFully prepared was practically 
correct at 1 457 volt*, and it kept constant foi three or four 
months afLci luing made, but dLlcrinratcd thenceforth L ome 3 
pei cent in about two ycais. The deteuoiation was assisted by 
air, which could not be well excluded by lhc paraffin cork, as it 
cracked If sealed in a bpiengel vacuum the element lasted 
better Joule’s mechanical equivalent of heat (/) he estimated 
at 42 X io fl , ur not over I per cent greater than Joule’s watei 
value The chief result of Dr Wuglit’s researches va, the 
conclusion Lhat Lhc action of a current in electrolysis is to 
decompose the electrolyte into "nascent” products which evolve 
heat in changing into ordinary products of ckctrolysis There 
nareent products may be the ultimate atoms composing the 
molecules of Lhe ordinary products, and the heal 15 given 
out in lhe«e atoms cnnnng together to produce molecule^, 

say of oxygen and hydrogen in the case of w r ater. A 

number of deductions from this theorem are verified by experi¬ 
ment One of these is lhat no gas baLtery can give a higher 
L M V than 1*5 volts A result, noL before published, is 

that the K M.F of a Daniell cell is a function of the current 

and 19 a maximum when the current is indefinitely small. The 
variation may amount to 10 degrees. Therefore all methods of 
determining resistance by means of two currents of different 
strength are inaccurate Dr Wright's experiments also verified 
Faraday’s law that conduction in an electrolyte is always accom 
pamed by elecLrolysis. Prof. Adams inquired if Dr Wright 
had seen the letter of Prof Rowland’s assistant to the effect that 
Dr. Wright's former estimate of the ohm was on the wrong side 
of unity lie had been too busy to see it Frof l'oster thought 
that the variation of E M F in a cell w llh the current was lo be 
expected, and was probably due to the slowness of diffusion Dr 
Wright thought diffusion would account for it. Dr Lodge 
said that there was no way of measuring the resistance of a cell 
except by employing two currents of different .strength, and 
therefore it was necessary lo know the law of variation of 
E M F. with current strength. Dr Wright staled that he had 
found two methods of proceeding with currents of (he same 
strength With regard to Lhc deduction of Dr Wright that no 
current passes without producing electrolysis, Mr Walenn in¬ 
quired if the ordinary law of solution held when there was no evolu 
tion of hydrogen, and was answered in the affirmative.—Prof. 
Guthrie cited the experiments of Mr. C V Boys and himself on the 
conductivity of liquids as an instance of a current passing with 
out electrolysis, or if Lhcre was decomposition it was followed 
by instant recomposition. Dr. Wright thought there must be 
electrolysis in Dr. Guthrie's experiments (which were conducted 
by rotating a glass vessel filled with the liquid between the 
poles of a magnet, after Arago’s experiment), because some two 
parts of the rotating vessel would be at different potentials, and 
a current would be set up in the liquid —The Society then 
adjourned till after Christmas. 

Paris 

Academy of Sciences, December 13.—M. Edm. Becquerel 
in the chAir.—The following papers were read:—Solid and 
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liquid products which continued issuing in April, 1880. from a 
crater of Dominica (English Antilles), by M. Daubree. The 
lake of boiling water wnlch filled the crater in January had 
shrunk to a boilinMpring, the dark liquid from which joined a 
river. The weight of solid matter is nearly half the liquid, 
and mainly consult ft #ihca and alumina; there is albo iron 
oxide, witn carbdnafe of lime, &c. Chloride of potassium 
abounds in the water.—Order °f appearance of the spikelcta in 
the ear of Lolium, by M. Trrfcul.—On the orbit described by a 
material point which u attracted by a spheroid, by M Gylden. 
—M. Abria was elected Correspondent in Physics in place of 
M. Lisstajoua —Application of the theory of germs to parasitic 
champignons on plants, and especially to diseases of the vine, 
by M Cornu. In some cases the diseased leaves may be 
variously utilised, after such treatment as will prevent the spores 
being disseminated when their time of vegetation comes, Other 
lands of parasiLes do not allow of the leaves being used as food 
for cattle, compost, or litter. Their dormant spores are not 
killed by digestion or putrefaction of tissues; after prolonged 
banal they may produce new germs. The dibri j in that caBe 
should be burnt, Otdium and anthracnose exemplify the former, 
peronospora the latter —On the discovery of the u inter egg in the 
Eastern Pyrenees, by M. Cam nan a lie found three 111 the end of 
September.—On a process of preparation of sulphide of carbon 
in the solid state for treatment of phylloxeriscd vines, by M. 
Lafaunc. He solidifies the sulphide by making an emulsion of 
it WiLh a solution of algse (Japanese moss does very well). The 
proportion of sulphide may be varied up to 80 per cent. It 
evaporates very slowly, so that vapours can be thus maintained 
a long time about the roots —Swift’s comet (e 16S0), by MM. 
Schulhof and bossert.—Influence of the slope of refnngcnce on 
astronomical refraction, by M, Glasenapp. By this term he 
denotes the effect of atmospheric layers of equal density nut 
being generally distributed in concentric surfaces on the earth’s 
surface (as they ore supposed to be in all theories of astronomical 
refraction) lie proposes to investigate the influence of this 
phenomenon and its Jaw of variation; to find whether it have an 
annual period, nnd if so, of what nature , to study the influence 
of tins on the annual parallax of fixed stars and their aberration , 
also to study lateral refraction.—On the contact of conics and 
surfaces, by M. Darboux —On a class of linear differential 
equations, by M AppelL—On the integration of equations with 
partial derivatives of the first order, by M. Collet, —On linear 
differential equations of the second order, by M Mittag Lefiler. 
—Reclamation of priority on the subject of the law of corre¬ 
sponding boiling temperatures, by M Duhnng—On radio- 
phony (second note), by M Mercadier The sounds may be 
got nom uxyhydrogen lamps and gas lamps without concen 
trating lenses if the lamps be brought veiy near the (gla^s) 
interrupting wheel, and the rays limited by a diaphragm with 
aperlurc. A copper disc (o 002 m, thick) was placed near the 
wheel, and heated on the side opposite Lo that of the wheel with 
an oxybydiogen blowpipe, founds were heard when the disk 
still remained invisible in the daiU (though louder when the disk 
was raised to a dark or bright red),—On new and economic 
methods of producing intermittent luminous signals, by M. 
Mercadier. Instead of using a diaphragm with a constant 
source of light, ho varies the source ; e ? by introducing oxygen 
suddenly into a low flame Thu is done by pressing a key, ana so 
releasing from pressure a tube conveying the oxygen.—On the 
absorption-spectrum of ozone, by M, Chappuis. Eleven dark 
bonds are observed in the visible spectrum, and several corre¬ 
spond with telluric bands of the solar spectrum.—Action of 
hydrochloric acid on metallic chlorides, by M, Ditte —Action of 
hydroflunne acid on bichromate of ammonia, by M, Varenne.— 
On chlurmcd derivatives of strychnine, by MM Kichet and 
Bouchordat They have isolated three such compound?, retain¬ 
ing in different degrees the chemical properties 01 strychnine.— 
On the cause of spontaneous alteration of the raw sugar of cane, 
by M. Gay on. lie gives reasons for thinking this process a true 
fermentation.—On the variations of luminous sensibility accord¬ 
ing to the extent of the retinal parts excited, by M. Charpentier. 
One region, seventeen to eighteen hundredths of a millimetre in 
diameter, and corresponding to the fovea ccntralu t requires a 
determinate quantity of light, independent of Lhe extent of sur¬ 
face, to excite it. In other parts the minimum illumination is 
proportional to the surface.—Anatomic researches oil Omchv* 
dium, Cuv, (Oncidulla ee/tica, Gray), by M. Joyeux Laffine. 
—Serpentines of Corsica, their age and origin, by M. 
Dieulafait. M. Hebert dissented from some of the results in 
this paper. 


Vienna 

Imperial Academy of Sciences, December 16.—Herr v. 
Burg In the chair.—Table of the most important relations of 
astronomy and geography, by Herr Letoschek.—Further re¬ 
searches on identity of the comets 1869 III. and 1880 e, by Herr 
Zelbr and Dr. Hepperver —On leucamia, by Herr Ludwig.— 
Fourth report of the Frehistonc Commission, containing (1) 
Szombathy on this year's prehistoric investigations and excava¬ 
tions at Kintein and Mokrau in Moravia; (2) Luschnu on several 
old burial-places in Bosnia and Dalmatia; (3) llegeron skeleton 
graves of Tlonic, grave-mounds at T&chemin (Bohemia) and at 
Wassering m Lower Austria, and tumuli at Mars in Hungary.— 
Theoretical researches on the displacements of the raaiation- 
potnts of dissolved meteor-Btreams, by Herr v. RiessL—Appli¬ 
cation of hyposulphite of soda to separation of copper from 
cadmium, by I Terr Vurtmann —Some experiments on an earth- 
magnetic inductor, by Herr Stefan. 

Berlin 

Geographical Society, December 4 —Dr, Nachti^al in the 
chair.—It was stated inter aha that IIcrT Flcgel, who is busy m 
tile Niger region, had gone from Lukodja to the King of Nupe 
or Nife, seeking letters of introduction to the rulers of tne 
Haussa States, so as to make a safe journey up the Niger, espe¬ 
cially on the stretch between Tawa nnd Sai. lie had a friendly 
reception, and wrote in good hopes (October 10). From Sai he 
means to go to Sokoto, the chief town of the Haussa Slate?, and 
there to get letters for the ruler of Adamaua, A large collection 
of ethnological objects of the Niger region is looked for in 
Berlin —Rumours of the death of Herr Hildebrandt in Mada¬ 
gascar prove false A letter from him dated Krabt* 111 IJessileo 
(Central Madagascar), September 2, 1880, states that he had 
made a journey, nch in results, from the West Coast to the 
Central Plateau, but his health broke down, when he was Lwo 
hours’ journey from the capital, to which how r ever he was shortly 
brought by Herr Cousins and tended for a time in the Norwegian 
mission-house till able in July to viMt the hot springs of SiraJt! 
(for health), lie discovered in the moor at Sirald Lhe skeleton 
of an extinct species of hippopotamus —Dr Kiepert gave 
details oF Mr. Doughty’s expeditions in Central Arabia, which 
have cleared up much of the physical geography of that region. 
—Dr. Holub spoke on the Manilhameich in southern interior 
Africa, north of the lower, and about the middle cour c c of the 
Zambesi 
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PERUVIAN BARK 

Peruvian Bark a Popular Account of the Introduction 
of Chmthonn Cultivation into Britidi India By 
Clements R Markham, C.D , F.R S 1860-1880 
(London John Muiray, 1880) 

HE enterprise undertaken by me 111 1S59 of intro¬ 
ducing the cultivation of Peruvian bark trees into 
Bntish India and Ceylon is now .in assured success *' 
With these w ords Mi Markham begins his preface, and 
a peiusal of Lhc convenient history he has put together of 
Lhe gradual steps by which during the past Lvventy years 
this success has been reached, enables us to fully share 
the sitibfaction with which they must have been wnttm 
Not merely has a cheap supply of febrifuge alkaloids 
been brought within teath of the fever-haunted population 
of India, but a new and highly-piofitable industry has 
been opened to the planters of our tropical colonics, and 
the yield of an inestimable drug placed beyond usk of 
exhaustion 

Enthusiasm is in most entciprises essential to success 
Jf a ccrLain tinge of impracticability often accompanies it 
a modei ale expenencc of human nature disposes us to 
regard this with a good deal ot lol era lion We may as 
well confess at once Lheicfoie that the pleasuie with which 
we have studied Mr Maihham’s pages would have been 
greater but foi his insistance throughout on two grievances, 
in neither of which do we find ourselves in any way 
persuaded by his advocacy". One of these- the othei is 
more senous, and must be advcited to further on—is 
irritating in lnvcisc proportion to Us importmrc The 
names of genera employed in systematic botany rue 
Latinised forms, very arbiUary, and ofLen, it must be 
.allowed, unscholarly in their construction 13 ut they are 
symbols or dockets under which scientific information 
can be arranged If ihcic is one thing Lbout which 
botanists, of whatever nationality, arc agiccd, it is that the 
docket, having once been promulgated and bio-iglu into 
use, shall not be meddled with. It may be abolished or 
merged in some other, but being a mere symbol it cannot 
be tampered with without disturbing all kinds of mechani¬ 
cal aids to study, such as indexes and catalogues, and so 
adding to Lhe worry of life. From a literary point of 
view the correction of Cinchona into Chtmhona maybe 
desirable, but the trouble of having two spellings in cucu- 
lation is too great a price to pay for the mere satisfaction 
of literaiy propriety. It cannot be said llicrefoic that 
this is merely a liteiary question like such spellings as 
those of dioccsb and chynustry affected by the Tunes , 
while from a technical point of view it has been already 
discussed and conclusively decided against Mr Markham 
in the pages of this journal 

The genus Cinchona— as we must still beg leave to call 
it—includes all the plants at present known to yield 
quinine and allied alkaloids. It has rather more than 
thirty species, some of which however aie medicinally 
valueless, while the rest vary individually in the amount 
and character of the alkaloids they yield. The native 
habitat of the genus is very restricted; it is only found 
on the Andes between io° N. and 19 0 S. lat., and between 
Vol. xxiii.— No. 583 


2500 and 9000 feet of elevation. Besides this the sevcial 
species are closely limited to particular portions of the 
general area. 

The native inhabitants seem to have set little store on 
the febrifugal properties of the cinchonas, and indeed 
to have been IitLlc aware of them -except in the neigh¬ 
bourhood of Loxa, where a Jesuit was cured in 1G00 of a 
fever at Malacotas by Pemvian baik, and to this day the 
local prejudice against its use is very strong In 1638, 
however, the Countess of Chinchon, wife of the Via my 
of Peru, was cured of intermittent fever by bark sent by 
the Corrcgiclor of Loxa The remedy, whose reputation 
was now established, was carried by her to Spain in 1640, 
and became known as Pulvi\ iomittsstr Tn 1670 it was 
sent Lo Rome by the Jesuits and disLubuted to members 
of that order throughout Europe Hence it came lo be 
called JcsuiL’s b.uk, and it is interesting to find that ils 
merits became accordingly a party question between 
Protestants and Catholics 

For moic than a century (Lill 1776) the only bark met 
with in commerce was that brought from the neighbour 
hood of Lo\a This was called (hnnqmn.i, from the 
Indian name qutna-quina , quunr meaning bark, and the 
reduplication the possession of medicinal propeihcs 
The planl producing the baik was described by Linn.ms 
under the name of Cinchona c^ffUuiah. i to be rcehnsLencd 
afterwaids by Humboldt and Bonpland Cinchona tonda- 
mint a 1 .1 change correctly rejected by Mr Markham, 
following Sir Joseph Hooker, and, be it rentalkc l, on 
precisely the same grounds as those on which Lhe rcchns- 
tening of the genus as Chunhoiui must also be 1 ejected. 

As eaily as 1735 Ulloa repiescnLed to the Spanish 
Government Lliat the Loxa foicsts could not long smvive 
the reckless Licatment Lo which even then they vveie sub¬ 
jected And this was in spile of the intelligent effoiU of 
the Jesuits, who endeavoured to enforce leplinting as a 
religious duly The Loxa bark, eventually distinguished 
as Crown bark from being reserved, when other kinds 
became known, for use in the Royal Phannacy at Madnd, 
is represented 111 old collections of Materia Merlica, such 
as that of the College of Phy sit nns, by massive fragments 
which musL hav e been detached fre.m very old tras Mr 
Maikh.un Lells us that it is now only Innntl in commerce 
in the minutest quills. As the Low bark became m .11 cc 
the search after other supplies of cinchona bark was 
stimulated 'The botanical expedition of Ruiz and Pavcn 
sent by the .Spanish Government n 1777 resulted in the 
discovery of seven species of Cinchona f yielding gie 
bark, near Huanuco m Noithern Pciu Muti'., anothei 
Spanish but mist, believed that he fii^L detected a Cinchona 
in Columbia in 1 77 -* though a resident in Bogota ih.d- 
lengcd his claim to priority' 

The well-known “icdbark" of the slopes of Chimborazo 
seems to have been Known early in the last centun, and 
later to have found its way into European markets, though 
it was not till 1857 that the plant yielding it was Heady 
identified by Dr KloUscli. The yellow or Calisay.a barks 
of Bolivia, first discovered by Ilacr.ke in 1776, did not 
become of commercial importance till iSzo, when quinine, 
the most important active principle of Tciuvian bark 
having been isolated by the Fiench chemists, Pelletier 
and Cavcntou, yellow bark was recognised as ucher in it 
than any other kind. 

K 
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It is not necessary to follow in detail the interesting 
account given by Mr Markham of the recklessness with 
which the natural supplies of Cinchona bark were drawn 
upon The inconvenience of a precarious dependence 
upon the South American forests has for at least forty 
years occupied the attention of scientific men in Europe 
Royle, in 1839, urged the introduction of Cinchonas 
into India, and pointed out the Nilgin Hills as a suitable 
locality The Hutch botanists had been no less urgent 
that the experiment should be made in Java, and Hn^karl 
wab commissioned to proceed to Peru in 1852 to obtain 
seedi. In this he succeeded, but the bulk of the seeds 
eventually proved to belong to a species worthless medi¬ 
cinally, which was afterwards named C. Pahurfuimi He 
also obtained, by the aid of a Bolivian named Henriqucz, 
400 plants of the yellow bark, C Cah\aya y only two of 
which unfortunately survived in Java. The mishaps of 
the Dutch enterpnsc cannot be followed here, instructive 
as they aie to any one interested in the cultivation A 
happy accidenL, to be presently alluded to, was .1 kind and 
well-descivcd turn of fortune in iLs favour, an 1 a grcalei 
measure of success than could cier have been hoped for 
now seems assured to it 

The Government of India in J852 first pioposcd the 
intioduction of cinchona into that countiy, and several 
abortive attempts to effect it were made wiLh the aid 
of the Foreign Office, but without success In 1859 
Mr Markham was officially employed by the present 
Lord Deiby, who was then Secretary of State for India, 
to undertake ,1 mission to South Amend for the puipose 
His pievious travels in the Cinchona 1 egion, though for 
ethnological and noL foi botanical inquuy, and his know¬ 
ledge of the Spanish and Ouichua languages singularly 
fitted him for the t.iik 1 he plan laid down b> him was 
exticinely eompiehensive, and lias at last been full) earned 
out, or neatly so It was nothing less than the intioduc¬ 
tion into India of all Lhc species of Cinchona yielding 
bark of known commcidal value This plan was adopted 
as il was ii pi'iori unecitam which kinds would tuin out 
best adapted foi Indian cultivation, and it was desirable 
that all should be Lnecl , it involved no less than five 
distinct expeditions to the diffeient districts of the Andes 
already mentioned. 

Mr Markham visited himself in i8fio the yellow bark 
region 111 Southern Peru and Bolivia, accompanied by a 
young gaiclener named John Weir, recommended b> Messrs 
Veitcli The plants collected reached England in fifteen 
Wardian cases, but the heat of the Red Sea was fatal to 
them and they all eventually died A supply of seed which 
Mr Markham had a 1 ranged for at Cnravay.i arrived in 
India in 1865 and germinated satisfactorily 

Mr rritchett, who had travelled in the Huanuco 
dibtnct, was employed to make a collection of the grey 
bark plants, and to these also the Red Sea was fatal, but 
the loss again was ictricved by the safe transmission to 
India of seed which giew well The red bark region was 
visited, at the suggestion of Sir William Hooker, by the 
well-known botanical traveller, Dr Spruce, who was 
residing in South America at the time, and he was ac¬ 
companied by Robert Cross, a Scotch gardener, recom¬ 
mended by the Kew authorities. The plants collected 
by Dr Spruce were more fortunate, and reached India 
m good condition in j86r under Mr. Cross's charge. 


This skilful collector then returned to South America and 
obtained the seed of the crown bark from the Loxa 
forests, which reached India in 1862 and germinated 
abundantly Before returning to Europe he visited the 
Columbian foresLs in 1863 and secured seed of Pitayo 
bark (C. Pttayensn\ which however had lost its vitality 
before it arrived in India He was therefore sent again 
in 1868, and this time secured both plants and seeds, 
which were transmitted to India in a living state The 
nnly remaining kinds of importance which had not been 
introduced into India were Lhe Calisaya de Santa F6 r 
yielding soft Columbian bark, and Cinchona cordifoha , 
yielding haid Carthagcna bark , to procure these Mr 
CrosS was despatched on another mission, from which he 
returned in 1878, bringing cuttings of both kinds, and 
these were successfully propagated at Kew, which had 
indeed in every case been made the dep6t for Lhe receipt 
of the successive consignments and their despatch to 
India The Cai thagena bark is now well established in 
India, Jamaica, and it is hoped in Ceylon But the fate 
of the Calisaya de Santa F6 is still doubLful, as one 
consignment succumbed to Lhe heat of the Red Sea, 
which is so grcal an obstacle to the tianspoit of plants, 
intolerant of great heat, and no news as to the second 
instalment taken out in charge of Mr Cross has yet 
reached this country 

We must buL veiy briefly hurry over Lhe mleresting 
pages in which Mi Markham describes what has been 
done in India Red bark has everywhere taken the lead 
Ncxl to this, in the Nilgins, crown balk has succeeded 
best, the other kinds have made but litLle progress 
Unfortunately little care seems oflale to have been taken 
m Southern India to keep the different kinds distinct, 
and as the species hybridise veiy freely it is not easy 
to say what some of the plants actually in cultivation 
precisely are. In the Himalayas, however, besides red 
and crown bark-plants, C. Calisaya (yellow bark) and 
C micrantha (one of the species yielding grey bark) also 
do well 

The share taken by Kew in this important enterprise 
enabled the advnnt lges secured by the Indian Government 
to be extended to other tropical possessions in Lhe Empire 
Su William Hooker was allowed to transmit a share of 
the seeds and plants to Ceylon, Jamaica, Trinidad, 
Mauiitius, and St Helena In the thiee latter islands 
the cultivation has made but little pi ogress , in the first 
it is now one of the staple resources of the planters, 
while in Jamaica the crown and red bark bring in an 
annual revenue to the Government, which leaves an 
ample surplus after paying the whole expenses of the 
botanical department 

One of the most singular incidents in the whole story has 
still to be told Mr Charles Ledger, who had long resided 
in South America, hearing of Mr. Markham's enterprise, 
employed a native servant, Manuel Mamam, to collect seed 
of the best Calisaya or'yellow bark tree Four years elapsed 
before he succeeded, as each year the blossom of the trees 
was destroyed by frost These seeds were transmitted to 
London to the care of Mr. Ledger's brother, and it is 
believed were offered to the Indian Government, who 
refused to purchase them. Half was eventually sold to 
the Dutch Government and half to Mr. Money, a planter 
on the Nilgiris. This fortunate purchase has put quite a 


NATURE 


Dec. 30, 1880] 


191 


new face upon the cultivation in Java The bark of some 
of the trees has yielded as much as 10 per cent of 
quinine; and the news of this remarkable result has 
produced much the same effect on Cinchona planters in 
Ceylon and Southern India as the discovery of a gold-field 
on the inhabitants of an Australian city The Java 
officials have however behaved with singular liberality m 
the matter, and in the course of a few years it cannot be 
doubted that Ceylon will be abundantly supplied with this 
valuable kind, which, there seems reason to think, may 
prove to be a distinct species Part of the seed sent in 
the first instance to the Nilgiris seems to have found iLs 
way to Sikkim, and the Government plantations there are 
believed to be in possession of a strain of Calisaya, little 
if at all inferior to that possessed by the Dutch. 

The Government of Bengal have effected an enormous 
saving by using, in hospitals and dispenseies, instead of 
quinine imported from Europe, the febrifuge manufactured 
at the Sikkim plantations The Government estimated 
that in consequence, by the end of t 87Q, " the plantations 
will have cleared off the entue capital that has been 
invested in them ” 

And this leads us to what is really Lhe painful feature 
in Mr. Markham's book, lie complains in repeated and 
in bitter terms of the want of justice which has been 
shown to those whom he employed in the business of 
collecting “Those who did the work have not received 
fair recompense for most valuable services " IL is rather 
singular to find that he adduces in support of this state¬ 
ment the case of Mr Ledger, who was not even in 
any way commissioned to do what he did Dut the 
remuneration which his actual agents received was the 
ground of no complaint on their pait, and was in point of 
fact liberal compared with that which is given to the 
collectors who are constantly employed by the great 
nurserymen, and Mho too often lose then lives in their 
arduous pursuits without Lhe satisfaction of feeling tlial 
they are doing so in an enterpribe like this of lasting 
utility Dut wc fear that if Mr Markham’s assistants 
have reason to complain the blame must, on his own 
showing, be laid at his own door He tells us (p 271) 

The system I adopted was to include very slight 
remuneration in the original agreements. Thus the loss 
to Government would be inugmjicant if the woik was not 
executed satisfactorily If, on the other hand, the arduous 
tasks were successfully performed . I anticipated no 
difficulty in obtaining fitting recognition for such dis¬ 
tinguished services ” We leave our readers to judge of 
the probability of such a scheme answering Mr Mark¬ 
ham's expectations. We may go further, and ask how 
the claims would have stood if, notwithstanding all the 
pains that were taken, the cultivation of Cinchonas had 
fared m India—as might even have happened—no better 
than it at first did in Java, 

But there are many other things pleasanter than this 
which we should like to touch upon if this review had not 
already run to an inordinate length. So many English¬ 
men are now in one way or other interested in colonial 
industries that it will be strange if this interesting book 
does not find as many readers as it deserves. Besides a 
complete history of the Cinchona enterprise in the Old 
World, it gives, in an appendix, accounts of some other 
South American vegetable products, notably india-rubber. 


The steps taken at Mr Markham's instance for the 
introduction into India of the most important rubber- 
yielding plants of the New World have been from time to 
time recorded in our pages We have only to repair one 
inadvertent omission on Mr Markham’s part, and point 
out that the transmission of the Tara rubber plant to 
India was secured by the exertions of Mr Wickh.uu, as 
recorded in the Kew Report for 1876, p 8 

PRACTICAL BLOWPIPE ASSAYING 
Practical Blowpipe Assaying By George Attwood- 
With Seventy-four Woodcuts (London: Sampson 
Low, Marston, Searle, and Rivington, 1880) 

HIS book shows many signs uf carelessness on the 
part of the author At the very outset, in the 
Introduction, we meet with strange statements Mr 
Altwood divides Lhe elements into those which are of 
commercial value and those which are of no commcicial 
value In the latter class we find Uranium and Tungsten , 
surely lhe author docs not intend to deny Lhe value nf 
piLcliblendc and wolfram lie classifies zirconium among 
the non-metallic elements. 

The first part of the work describes the reagents and 
apparatus, the second, we are told, contains the modes 
of determining any one of the sixty-four well-ieeogmsed 
elements, and in the thud part vve have Lhe methods 
adopted by Lhe author foi making quantitative assays by 
the blowpipe Final!}, Tart IV. contains some tables 
showing the English and American values of gold ac¬ 
cording to its fineness, and the value of gold coins m the 
United Stales 

The apparatus employed is much the tame as that 
recommended b) l'l.ittnei Like Neumann, Mr Attuood 
very wisely uses nders with his balance instead of the 
vciy small weights supplied by some of the other Freiberg 
opticians, but Lhe balance would be improved by the 
addition of a movable arm for shifting these rulers 
The steely aid devised by the author will probably be of 
use to exploicrs From practical experience with the 
batea I can fully cndoise all that is said in its favour, 
but why are the meiits of the iron pan ignored ? It 
has the advantage Lhat it will stand tougher usage than 
the balca Again, for washing a sample nf tin ore nothing 
will beat lhe Cornish vanning shovel 

I regret to sec no mention of the useful little pastilles 
and crucibles made out of charcoal powder, proposed by 
Griffin thirty or forty ytais ago and adopted by Tlattncr 
Col. Ross’s aluminium plate for sublimates seems also to 
have escaped Mr Attwood’s notice, 

With reference to the list of reagents I must remark 
that the author does not name all the reagents which his 
tests require, whilst others are inserted which he does 
not appear to put to any use I should be glad to know 
what he means by inserting u nitrous acid" among his 
reagents. This is not a misprint for 11 nitric acid,” because 
that acid has been already named 
The plan of the second part of the woik is not one 
which 1 should recommend. It simply contains a list of 
tests for the various elements, but gives no systematic 
scheme for making the examination of an unknown 
substance. I fear that the 11 direct" method advocated 
by Mr. Attwood will often prove a very tedious one 
Many of the tests themselves are not so complete as they 
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ought to be In describing the tests for barium it is said 
that the bead “can be flamed," but no explanation is 
given of the process of flaming The capital test for 
bismuth with potassium iodide and sulphur is entirely 
ignored 

I now come to the third part, which treats of quanti¬ 
tative assays. Mr ALtwood’s plan of making a check 
assay in every case with a small quantity of the pure 
inelal is certainly calculated to gi\c the operator con¬ 
fidence in his results The author adopts grain as the 
amount of ore to be taken for an assay. I think he would 
have done better to have followed Plattner and used the 
French weights, because there is less chance of making 
errors where each milligramme means 1 per cent 

For the silver assay Mi- Attwood employs pieces of 
ordinary charcoal instead of the far more convenient and 
portable chaicoal crucibles designed by Flattncr He also 
describes a crucible assay for silver ores, which does not 
appear to possess any advantage over Planner's sconfica- 
tion method 

There is one most unfortunate error in the book to 
nInch I feel bound to call attention. Mr Attwood 
gives some tables for calculating the number of ounces 
of gold 01 silver per ton from the results of assays of 1J 
giain of the ore In an unlucky moment he forgot that 
gold and silver are weighed by troy weight, and calculated 
his tables for avoirdupois ounces. The consequence is 
that these tables are not only valueless, but also highly 
misleading Let us take one case as an example Suppose 
ihat grain of ore had yielded 001 gram of fine metal 
We look down the table (p 117), and find, according to 
Mr. Attwood, that the yield would be 238 93 07 per ton , 
in reality the yield should be 21777 oz 

Some neat little retorts have been designed by the 
author for distilling ores of mercury and amalgam, but he 
docs not mention Kustcl's assay 

On coming to the tin assay we have the peculiar state¬ 
ment Lhat silica may be separated from Lin ore by boiling 
t with hydrochloric acid “The assay being find) 
powdered, the silica is dissolved,” " The dissolved silica 
is decanted off" (p 158). Cornish mine agents will be 
surpused when they arc told that, in older to obtain 
correct-results, it is necessary to wash or van as much as 
5 lbs . of an ordinary tin ore (p 159) 

Under the head of nickel no mention 15 made of Lhe 
valuable ores from New Caledonia. 

Small mistakes are numerous The size of a box 
is said to be “ twelve inches square ” (p 3), we note 
also 11 a most useful addenda" (p 24), "chloride of 
ammonm” (p. 33), “nruigamte" instead of manganate 
(p 53), and permanganate (p. 54) 'Ihe term "raw iron" 
is used frequently instead of 11 pig iron," and shows that 
Lhc author has copied Cornwall’s translation blindly. 
Coal, anthracite, and graphite are said to 11 volatilise" 
when heated in the platinum spoon (p 82) Sieves aie 
made with 2000 holes per "linear” inch (pp 100 and 
137). In the description of cupellation (p 106) we read . 
“ The lead parts with portions of its oxygen to the copper 
and other base metals." 

In conclusion 1 think that the value of the book would 
be increased if a list of errata et corrigenda were inserted, 
correcting some of the errors which, I regret to say, 
impair its general usefulness. C. Le Neve Foster 


OUR BOOK SHELF 

Ubcr die von den Trichopterenlarven der Ptovinz Santa 
tathartna verfertigen Gehautc. Von Di. Fritz Muller. 
Archivos de Afuscu national \ Vol in pp. 99-134, and 
209-214. Rio de Janeiro, i860. (Aus dem Portu- 
gieischen ubersetzt von dem Bruder des Vcrfassers, Dr. 
Hermann Muller in Lippstadt) 

Dr Fri rz Muller lias for some years been engaged 
upon an investigation of the habits of the Caddis-flies of 
Santa Cathanna, and has shown extraordinary skill in 
breeding these insects, a matter always difficult, and 
especially in the case of those that inhabit running water 
The resuUs of his researches were foreshadowed in various 
notes published in the Zoologischcr Anzeigcr and in the 
Ti attractions of the Entomological Society of London 
for 1879 But it was well known that the extended incl¬ 
ination and figures would be given in the Rio de Janeiro 
Archivos As this publication is somewhat difficult to 
obtain, and as most of us are not familiar with Portu¬ 
guese, Dr Ileimann Muller has conferred a great 
boon by publishing a translation of the paper (accom¬ 
panied by Lhe two folded plates) in the Zeitschrift 
fur nviwcnscliafthche Zoologie for the present > car 
(PP 47‘87, plates iv and v.), ‘ It is needless to state that 
the details are of Lhe greatest interest, and we have 
here the most important contubution to Lhe natural his¬ 
tory of Ttuhoptera that has appeared since the publica¬ 
tion of Pictet's “ Recherclics " on the species of Geneva, 
and worked out in a far superior manner. We cannot 
here even allude to most of the many marvels of insect- 
architecturc and habits that Dr Fritz Muller has revealed. 
Some of the most interesting are the numerous forms of 
Hchupsyche , which build little sand-cases so like shells 
that they have been described as such , those Dcntalium- 
hke cases, originally noticed by Aug. Sl Hilaire as 
Gntmicfuiy which name our author retains, those in¬ 
stances of paiasiti 5 m (or worse) in which a larva of one 
species dispossesses that of another of its house and con- 
veils it to its own purposes , those very numerous forms 
oF Hydtoptihduy the most minute of all Tnihoptera y in\h 
Ciises of the most vaned and wonderful structure T above 
all, that most interesting fact that the rain-water which 
collects at Lhe bases of the leaves of some BromeHaac 
has a special fauna of its own, including at least one 
Caddis-worm The descriptions of these and many 
oLhers will be lead with delight by every biological stu¬ 
dent , and we hope Dr Muller will follow up the paper 
by records of furthci discoveries, for here, as in all his 
works, the evidences of superior powers of observation 
strike one on every page 

The plates are excellent, and aid much in a realisation 
of the descuptivc portion Dr Mullers artistic powers 
arc so marked Lhat we cannot buL regret he lias not fur¬ 
nished details of the form and structure of the perfect 
insects also, which would have greatly aided systcmatists; 
in fact the pcifecl insects arc only alluded to in a casual 
manner 

Voyages of the Elizabethan Seamen to A met it a Thirteen 

Original Narratives from the Collection of Hakluyt, 
Selected and Edited, with Historical Notices, by E J. 
Payne, M.A, (London . De La Rue and Co, 1880) 
We do not quite understand Mr Payne's reason for 
publishing this selection from Hakluyt's classical collec¬ 
tion of voyages The selection is, however, judicious, 
and cannot fail to be interesting, and at the same time 
instructive, to those who desire to become familiar with 
the first beginnings of English conquest in America 
Mr. Payne's familiarity with the subject of British coloni¬ 
sation, as exemplified m his excellent little <f History of 
European Colonies," specially qualifies him for making 
such a selection as 'the present. His brief Historical 
Introduction enables the reader to understand the special 
significance of the voyages contained in this volume. He 
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shows the various causes in operation at the time lo 
instigate such voyages, causes mainly political and 
commercial. Other influences were however at work, 
not the least of which was "the total transformation 
which astronomy and geography had undergone " during 
the sixteenth century The narratives here given are 
those of Hawkins's and Frobisher's three voyages, Drake 1 5 
voyages of 1577 and 1585, Gilbert's voyage of 1583, 
A mad as and Barlow's voyage, 1584, Cavendish's find and 
last vo)ages, and Raleigh's voyage to Guiana. Prefixed 
to each nauutivc is a short historical introduction 


LETTERS TO THE EDITOR 

[The Editor does not hold himself 7 expansible for opinions expressed 
by lus correspondents, A r eit/n r tan he under take to 7 ctnrn i or 
to itnrespond with the W7iters of , icjtchd manuscripts No 
notut is taken of anonymous communications 
The Id it or urgently n tj nests cot r1 pon dents to Itcp tin ir letters ns 
short as positive 7 In pi entire on hu space is so great that it 

u impossible otherwise to en\ute the appearance even of com¬ 
munications lontaimng tnttrutiHtf ana uovitfacts .] 

Black Sheep 

The folluwmg cxluct of a lettci Horn Mi. Sanderson uf 
Chislehurst, who pLinuts me to publish it, stems worth placing 
on record. It relates to the fm mer frequent appearance uf spelled 
or black sheep 111 the Austialian flocks, as long is annuals thus 
coloured were of use to man, although liny wuc licvei, a* far 
as Mr Sanderson know-, «-(['irjUly bred fium, and certainly 
not in his own Lave On the ulhei hand, as sunn as coloured 
sheep ceased tu be of u i e Lliey were no longir allowed to grow 
up, and thur numbcia lapidly ckereised I have elsewhere 
assigned reasons fur the bdiLf that lhe occasional appeal mice of 
dark-coloured or pidiald sheep 1. due to reversion to the pumeval 
colouring of Lhe species This tendency lo reversion appeals to 
be ^most difficult quite to eradicate, and quickly to gam m 
strength if there is no selection Mr Sanderson writes —-"In 
the early days bcfoic fences w ere erected and uhtn shepherds 
had charge of very laige flocks (occasionally 4000 or 5000) it 
was impoitant to have .1 few sheep cartl) noLiecd amongst the 
rest; and hence Lhe value nT a ccitain numbei of black 01 partly 
black sheep, so that coloured larubs were then ca.cfnlly pre¬ 
served. It was easy Lo count ten or a dozen ^ 11 ill sheep in a 
flock, and when one was missing it was prelly safe to conclude 
that a good many had stiayed with it, so that the shephcidreally 
kept count of Ins fl- rk by cuunLing lus speckled sheep. As 
fences were eicctul the nocks were made smaller, and the 
necessity for having these spoiled sheep parsed away 1 heir 
wool also bung of small value the piacliec soon grew uf killing 
them off as lauiffi, 01 so young that they had small chance oF 
breeding, and it suipiiicd inc imw at the end of my sheep 
farming experience of about eight years Lhe percentage of 
coloured lambs produced was so much ^ mallei than at the 
beginning. As the quantity of coloured wool from Australia 
seems to have much diminished, the above expeiicnce would 
appear Lo be general.” Charli-s Darwin 


The Nature of the Chemical Elements 
Dr ARMMKONG’s arLicle 111 NA1 UHh , vol xxm p. I4I, lift? 
brought to my nund some calculations I made mure thin a year 
ago to test a theory I had long previously entertained Mo*t of 
us who have paid much attention to the subject arc ngieed that 
the elements ore capable, under exceptional circumstances, of 
profound chemical change Mr Lockyei is searching, with 
success as it appears, for contemporary evidence of this by ex¬ 
amining the condition of the solar surface, lhe other line of 
evidence 11 historical, and turns mainly on the classification of 
the numerical values of chemical symbols. It is of course only 
with the latter that I have to deal 
The dassificnlicns pruposed by Newlands and Mendelejeff are 
comprehension! of much similar preceding work They appear 
to me to be faulty in two ways. (1) on account of the aermusly 
large number of elements they wholly fail to include, and (2) 
because of the strong stress they lay upon arithmetical series 
of a rough per saltum character As I do not know of any real 
case of per saltum chemical change, I do not think the ele¬ 
ments should be classified on such a basis. What is wanted 
» a system capable of including—with exactness and not 
mo-e approximation — the whole of the elementary num¬ 


bers , that system to be repiescnted m the mathemati¬ 
cal symbols of ordinary chemical (.liange, and therefore 
free from a per saltum character. I have to a great 
extent succeeded in finding tuch a system, and the results 
of testing it at many points are as follow —1 Hkto ja pro¬ 
bably only one fundamental form of maLUr , and llu f as hiw 
been previously supposed, yields our ordinary elements and many 
others by ordinary polymerisation 2 Almost all the elementary 
numbers have been tried, and, with the exception of II and Cl, 
which are a little troublesome, they fall into order very exat_tly. 
3 lhis order exhibits no discontinuity, and is similar to a case 
of ordinary chemical change. 4 There is clearly an upper linnl 
lo this order , m other words, elementary numbers of more than 
a certain magnitude appear to be impossible. 

Sir B C. Brndic’s method is really a clashificatory one ; and 
I with others had been very desirous to read the Third Fart of 
the Calculus, in which it was promised ampler play It mil be 
a mattci for much legret il his picmaLuic death should hive pre¬ 
vented this, Bill what be did publish was sound. and sure Lhe 
first real -symbols chemistry has yet enjoyed, and the i.nlv mics 
hitherto piupo ed whereby the process and the icsulls of chemical 
change admit ut uniLary as well as kinetic il ^presentation 

Ldmund J M ills 


Smokeless London 

As I hope soon to have an opportunity of reading a paper on 
this subject before 1 scientific audience I need linL occupy your 
valuable spue by replying to )nur cone^pondciits of last week in 
detail I may say however that the scheme his been earned out 
in practice at a g«Ls-wurk Lo which I shall aflciwards refer 
When iL was found that lhe appimlus for making gas on an 
extraction uf six hours was insufficient for supplying the wants ot 
the lung winter evenings the distillation was stopped when ga» 
had been lemovcd to Lhe extent of 5000 cubic feet per ton, lhe 
larger quantities obtained fium Lhe coal per unit of Lime and Lhe 
supcnoi illuminating power obtained pi_r umL of volume tided 
over the difficulty and tendered the existing plant sufficient 
No practical obstacles were discovered 111 drchaiging Lhr 
retorts. I do not think the difference between an extrac¬ 
tion of 5010 and 3333 cubic feet per Ion w^ould make a 
material change 111 this respect, Mr Matlieu Williams points 
out a much 11101 c suiuus ubstiuctiuil in the plethoric indifference 
of the gas companies Ill reply tu L R 1 ', I may say that lhe 
fuel resulting from a unifurm extraction of 3333 cubic feet per 
ton is practically smokeless if it is taken hoL from the retorts and 
immediately quenched with water 

Westminster, December 27 W D Si oti-Moncuili v 

Colliery Explosions and Coal-Dust 

Accli'IING Mr Galloway’s view tlmL in many mines Lhe 
extent and destructiveness of colheiy explosions arc due to Lhe 
distribution of coal dust in Lhe iir, may I suggest Lhe possibility 
of preventing the explosion from spreading beyond the splicic of 
the fne-damp by spi inkling Lhe floors Lliioiighnut, at certain 
regulai mteivaD, with mineral oil? A shaily road, wiLh one 
such sprinkling, maybe kept fire fiom dnsL for several weeks 
dnnng the -unuuei, Ainl the corridors of a mine, not bung open 
to wind and rain, would of course rcnnmwet for a longer period, 
A saucei filed with dust and Lvcaled with muiLinl oil will rilam 
the oil for months even when exposed to sun and i.nn Vhe 
nuxLuicof coal dust and oil is quite uniu flammable, lhe experi¬ 
ment may peihups be worth Liymg in one of the di icr coal-mines 

December 27 R Russlei 1 

Geological Climates 

Froi-. Duncan is undci Lhe impression that the claim of 
Arainana Cunninghami to have flourished at Bournemouth 
during the liocenc, tests on "a bit of a leafy pail of i lice,” 
and that this hit is "squished" The foliage is however 
abundaut there, occurnng almost wherever vegetable remains 
are found, from the east of Bournemouth Pier to half a mile 
beyond Boscombe. In otic place, where a bluff literally full 
of it, the disarticulated brancblcts an. peifect, and not 111 Lhe 
least dcgiee compiesscd Again, the delcinnnation wns not 
made by Prof. Ilaughton, but tests upon my statement that this 
foliage and that of A Cmunn^hnmi cannot be distinguished 
one from tho other. That it ls^Araucarian foliage I am per¬ 
fectly satisfied, but whether Lhe existing Australian species is 
identical and unmodified, must remain doubtful until other 
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organs besides foliage ere found, it being by no means absolutely 
certain that because the foliage is identical the species ore so. 
The discussion raised by Prof. Haughton, and continued by Prof. 
Duncan and Mr Wallace, seems therefore hardly worth pro- 
longing, since it u baaed upon an assumption that is only probably 
correct. l 3 ut even if the identity were proved, a single species 
is not satisfactory evidence of former tempeiature 

1 am indebted to Mr Winslow Jones for the only information 
that I have yet obtained* about the growth of either species in 
England, He recollects a small tree of A txcdsa f growing near 
the water's edge in a garden on the upper portion of Falmouth 
Harbour, which he believes died three years ago. He has seen 
flourishing tices at Naples, Cmtra, Malta, and Algiers, but even 
Northern Italy seems beyond the range of successful cultivation. 
Of the two A Cunmnghami seems the more Lender, though 
possibly us Ie s symmetric growth may have excluded it from 
many gardens In Madeira it grows generally best close to the 
sea and in sheltered places 

Lindley was mistaken in regarding the two species as one. All 
Lhe needle-leaved (Eutacta) section of Araucaria are certainly 
closely allied, for the species, however distinct in oilier respects, 
posses, two kinds of foliage, that of the young plants being 
identical in all yet others tse the species ore clearly and distinctly 
uuLiked off from each other. 

With further regard to the identification of the Bjumcm mth 
foliage with Araucaria, 1 find that Mossalongo 1 gives an excellent 
photograph of the same foliage from Chiavon, in Norlh Italy, 
and of an immature cone consisting of 250 scales Although 
existing Sequoias have cones with from 16 to 20 scales, Schmipcr 
says 11 II cst sail* aucun Haute un Sequoia, et peut Ctre ldentique 
au A. Stcrnbergit. Lea cones ont la plus grande ressemblauce 
nvec ceux du :■ gigantea 11 (PnJ. V^gLlaie,' 1 vol in. p 573). I am 
beginning to lo^e all faith in the so-called science of paleeo-botany 
a- worked out by our Teutonic brethren Not only is the above 
quotation an absurdity, for which Ilecr is responsible, but I fall 
La see any good evidence to support the change made by Hcer from 
Araucana 2 Stcnibergn to Sequoia Sta nbergti. The foliage is more 
Araucaria like than Sequoia-like, and has been found associated 
with an Araucaria cone, but never with any Sequoia cones It 
has nothing to do with the Icelandic foliage, neither with the 
Upper Miocene foliage from .Turin, nur that from Ihlin nor 
Ocrungen. 'lhe true Araucana Sternbey’gn characterises a well- 
marked borizjn, that of the Newer Eocene or Oligocens in 
Central Europe, and has been found at llarton in Hampshire, 
it differs from the Middle Eocene form (A venetus, Mass ) 
of England and Italy in the ueedle-like leaves hugging more 
closely to the branchlet, as the latter differs in its turn from 
lhe Araucaria of the Gr&s du Soi^onnais, which has needles 
very widely opened out This progressive change may have 
taken place pan paisa with the changing climate At Sheppey, 
where foliage is plentiful, I have met with a beautifully-preserved 
axis of an Araucana cone with the basil scales attached, exactly 
ai we find them in the existing specie*- 

Now with regard to Mr, Wallace’s letter, I pointed out in 
Nature, >ol xix p 126, that the Tertiary fossil plants, even 
of the Eocene, require at most an increase in temperature of 20°, 
and that the laud connection between Europe, Greenland, and 
America, which ihere is reason to suppose existed then, would, 
by shutting out Arctic currents, have produced more than the 
required increment If thi* theory appeared for the firsL time in 
my article, however clumsily I may have worded it, and if it has 
been of u^e to Mr Wallace, it u only fair that the fact should 
be acknowledged, while if it has escaped his noLice he will per¬ 
haps pardon my now drawing his attention to it At the same 
time the publication of the Tertiary flora of North-East Siberia, 
which I had noL then Been, and of Saghalicn, has modified the 
views I put forward in a manner which I trust I may shortly find 
time to explain. J. Starkie Gardner 


Chalk 

Ma Wallace 1 :* theory that chalk was deposited in compara¬ 
tively shallow wotei requires careful examination before it is 
accepted by geologists 1 do not think he ha* given sufficient 
evidence to bear out his views which are necessary t j his theory 
of continents. 

M- Wallace cite* the resemblance between chalk and Globi- 
gerina-ooze, namely— 

The similarity of the minute organisms found to compose a 

1 " Speci ntn pholofiCnphicum 11 Verona, 1B55 Plate xju 

1 Actually described at Aran can tea, a uieless modification in this iniUnco. 


considerable portion of both deposits ; several specie! of GlobL- 
gerina appearing to be identical m the chalk and the modern 
Atlantic mud; the presence of Coccoliths and Discohths in both 
formations, the abundance of Sponges in both ; the presence of 
Ponfera vtfrea , the nearest representative of the Ventriculites 
of the white chalk, the resemblance of the form 9 of Echino- 
derms , and without attempting to reconcile tbe*e with a shallow 
sea-depout, he proceeds to state the esse on the other side. 
This consists of the difference in analysis between chalk and 
Globigenna-ooze, the former containing more carbonate of lime 
and less alumina, the presence of silica in the Globi;erma-ooze 
being perhaps counterbalanced by the flints in the chalk. The 
greater proportion of alumina certainly points to different con¬ 
ditions, which Mr. Wallace considers to be that chalk is the 
very fine mud produced by the disintegration of coral-reefs, and 
mentions a deposit resembling chalk at Oahu in Lhe Sandwich 
Islands and the deposit in several growing reefs, without how¬ 
ever attempting to show that there is any prohabdity Lhat the 
remain:, found in these would bear any resemblance to the 
Sponges and Echinodenns of Lhe chalk, or why we find no 
remains of Lhese Cretaceous coral-reefs. 

Mr. Wallace does not state in what the greater resemblance 
between chalk and Glubigerina-ooze of shallow over deep water 
consist*, but he looks on it as “ weighty evidence." 

Mr. Gwyu Jeffries, he ^ay'i, finds all the Mullusca of the 
chalk to be shallow-water forms, many living at forty to fifty 
fathoms, some confined to still shallower waters, while deep sea 
forms are absent. The late Dr. S F Woodward considered 
that Ammonites probably lived m watu* not over thirty fathoms; 
and these facts are a* difficult to reconcile with Mr Wallace's 
views that clulk was deposited in a sea of not over a few 
thousand feet as in a deeper sea. 

The rareness of corals and absence of coralline beds of the 
age of the Lower or Upper Chalk is an important objection to 
the theory that chalk was deposited similarly to the Oahu chalk, 
the beds of Maestricht and Faxoe being above Lhe chalk, and 
the former are not even conformable with it 

The point I think is still an open one, whether we shall accept 
Mr. Wallace’s view* that chalk was deposited in a c imparatively 
shallow sea and not very far from land, or in a deep sea, the 
immense break between the chalk and Eocene beds giving ample 
time for very considerable alLcralion to have taken place in the 
disposition of land in tin. interval. 1 send this letter in the hope 
that a discussion on the point may elicit new fact* bearing on the 
subject. S. N Carvalho, Jun. 

8 , Inverness Terrace, Kensington Gardens, W. 

On Estimating the Height of Clouds by Photography 
and the Stereoscope 

THE great practical value of meteorological science and Lhe 
desirability of extending its usefulness by the collection of data 
relating to atmospheric current will perhaps be sufficient excuse 
for asking attention to anything likely to promote this end. 

In studying the currents and other peculiarities of the atmo¬ 
sphere a method of estimating the height, motion, and character, 
as also the position with respect to each other, of each stratum 
of cloud, is a requirement of almost paramount importance, the 
value of the means employed being proportional to the number 
of particulars provided in its record, and the facility with which 
any set of observations can be compared to another at any future 
period. With such ever-changing subjects os clouds in constant 
motion, and having no strongly-defined marks, the use of theo¬ 
dolites is almost out of the question, and the sextant and mirror 
process for similar reasons would be a very tedious operation. 

The^e considerations have induced me to endeavour to make 
use of photography and the steieoscope, the former to secure a 
couple of simultaneously-exposed photographs at the extremities 
of a base line, and the latter to observe them reproduced 
apparently solid for the respective diitanccB of the points com¬ 
posing the picture to be measured when superimposed on a scale 
of distances and placed in it. The base line is thu* practically 
reduced to the width of the eyes, and the difficulties arising from 
motion eliminated 

The recording apparatus consists of a base 50 or loo feet long, 
constructed of wood and turning on a pivot at the centre of Us 
length, its extremities being suitably supported by a framework 
of wood or other material upon which they could easily roll. 
The small camera* for the ends of this are each to be hinged at 
the bock of its base to a second board having a graduated 
quadrant and r&ckwork erected from one of its sides for adjusting 
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the camera to any degree of altitude, These supplementary 
boards are then lvnted at the centre of part of a divided unde, 
previously inlaid in the wnod at the extremities of the base line, 
in such a manner that a line passing through ihe axis nf the 
lenses would ent the pivots. Tne cameras thus furnished can be 
adjusted with ea'.e to any vertical or horizontal Angle, These 
angular adjustments of the two in truments must always, coincide, 
with the slight exception that the horizontal ones mu^t make 
internal angles with tne base included between them, or, in other 
words, the lenses of boLh require to be directed to a point 
opposite to the centre of the ba L e line. 

The earner s also 1 (.quire their rapid exposing shullers to be 
electrically connected, to ensure the pair of ensime plates being 
impressed at Ihe same instant, and each daik dide employed lo 
have a fine wire sirainetl at its centre from lop lo bottom mime 
diately in front of the pieparcd plate, and as cla ( e as po sililc to 
it without tombing Ihe transparent lines produced in the 
developed negatives by these vires will cinstitute the zero of 
distance of any pair, and during ihe operation of n ruling off 
must lie made to agree with similar one- on ihe L iale of measure¬ 
ments obtained as follows *— 

Upon a large cardboard rule a number of > quires in fine black 
lines, one inside the other, and each one slightly out of ihe 
centre of its predecessor to the right hand, the nut ule square 
being then divided mi h a line at n tenth part of its diameter to 
the left of its centre 'I his line will indicate the zero of the 
scale. After placing a dislingiudimg mark or number in ihe 
corner of every square fur purposes of identification, the card¬ 
board will he ready to be photographed and reduced at the same 
time to the in'ended si/e of the cloud nega'ives Two tians- 
arent positives copied from this and ob erved when placed Mile 
y side in a Mutable stereoscope with the 1 dges representing the 
left-hand one of the cardboard together, mil appear in that 
instrument with the lines composing the /cm only a few inches 
away, and the L quares as a succession nf vertical planes com¬ 
mencing some dis'ance from that and receding from the eye in 
the order of greater lo lea*, each one representing its own 
distance in space. 

To find the value of these distances it will lie necessary in 
focus the two cauirras upon some terrestrial objects \ihn L e ill - 
tances cm be measured by any of the known method , and 
negatives taken. The two re ulting limb capes when placed in 
the stereosc «pe, each supenmpn-cd face to face upon its respec¬ 
tive Fcale, and the fine vertical lines of the whole 11 ade to 
occupy one apparent distance, an operali «n offering but little 
difficulty, every object or point of the landscape will be found to 
stand out in tne vertical plane suited to its own distance, the 
relation between them being noted fur the values found by 
measurement of the one Lo be marked upon the other. As a 
scale prepared thus would be of no value for any other angle at 
which the cameras might be placed, it would be most convenient 
to make u*e of two or three angles only, m ire being quite un¬ 
necessary, and prepare a scale for each, or one w ith a reference 
table of values for the respective angles would suffice Again, 
in respect of altitudes As the terrestrial measurements would 
only be absolutely accurate fur those of clouds in Lhe zenith, or 
of them, if it were possible, from lhe earth’s centre in any 
direction, the tables of reference would have to include ealeu 
lated com colons for altitude, or the graduations could be valued 
for the m >st useful degrees by experimental means. 

It will be gathered from the above that the constancy of length 
of the base line can be ascertained, and corrected if necessary, 
by taking a couple of views of the same landscape for compan¬ 
ion with lh e preceding pair ; slight fluctuations of length would 
not however be of much consequence in dealing with the com 
paratively coarse measurements of thick masses of cloud floating 
In so short a distance as the few miles of atmosphere capable of 
forming them consists 

To ascertain the height of clouds photograph a pair of nega¬ 
tives, and place these in the stereoscope with a pair of bcale 
plates agreeing with the angle al which they were taken, and 
adjust aa lor the landscapes described above. The data required 
may then be read off by noting the vertical plare each stratum 
occupies. 

Prints of tbe p e negatives should afterwards be made for the 
particulars of height, direction of mutton of the respective layers, 
point of compass, wind rate, state of barometer, thermometer, 
jnd general remarks upon the weather, to be recorded upon them 
for comparison or circulation. 

Meteorological |observatones fitted with such an addition to 
their present splendid collection of instruments would have their 


powers of dealing with the atmosphere ard weather changes 
greally reinforced John Harmkr 

Wick, near Arundel 


Correction of an Error in " Island Life ’ 

My friend Ur Gunther has kindly called my attcnLiun to an 
extraordinary enor at p 322-323 of my "Island I lfe," where 
I slate that the Loch Kilim Charr [Salmo Kiihncnsts) inhabits a 
lake in Mayo County, Ireland, instead of a ^mall Ink" in 
Invernc i B-shire, 2000 feet above the level of the sea, as given in 
Dr Gunther's uiigmal description m the Proictdings of the 
Zoological Society, 1865, p 698 On referring to my MSS. notes 
for this part of my work, I find that, the habitat was hist correctly 
given, but subsequently scored out and altcied to ihe erroneous 
In'll locality ! Why this was done I cannot now dialer, and 
I can only Tegiel that I sh mbl have fallrn into so palpable an 
error, and request such of the reader-i of NAiUkt as possess my 
b)ok to make the necessary alterations 

Al FRED R WAU At t 


Natural Science for Women 

Will, you allow me Lo supplement yuur kindly itfcrcncc to 
lhe instruction in physn.nl si ieiux given lo women 111 Hertford 
College, Lnnrtiin, by the statements that fur the Dst Luo ‘-essions 
a class in 1 un[n^ry has 1 een conducted lilt re by Mr Chides 
Mew art of ht ThuuiusC Hospital Medical School r Ihe course 
of stndy is in evuy sense a practical one, with special reference 
to ih Pieliniinary Suen’ific and hirst 15 .Sc examinations at 
the University oi London, and the best te limnnial to lhe excel¬ 
lence of lhe in'iLiui.ti n in Llie^e various Mibjccls is furnished by 
the lemarkable success during the pre ent year of the lied ford 
College pupils at the Umvcr uy examinations a success not le^s 
marked 111 the Science than in ihe Arts exannnilions 

ALtRHD W Urnvi rr 
Movements of Leaves 

A YEAR ago wu had in our comervalury a healthy young plant 
of Arana mo'/issima It hore no flowers, but consisted of a 
simple axis adorned w ith the soft feathery leaves nf its genus, 
whii h closed up at night. Our gardener however thought it 
would improve in appearance if it could be made to heir a r ew 
branches, and with that view he cut it bAck. His end v as 
achieved a new dem shot up From the *.eciion, and graceful 
limbs were ihrown out in turn by it Hut along with this a 
strange result followed ihe fredi leaves borne by the new stem 
and by the hranches no a closed at night, while the old leaves 
below the section ceased to do .so The L c lower leaves have 
long since fallen off, but the upper ones key t to their hahit, and 
at the pre ent time all fold up at dusk save a few of the very 
oldest, which only partially shut, or, in one case, do not »-hut at 
all. When our plant was cuL back it stood ihrcc feet high, now 
it stands seven ■ which shuns that the vig. ur of the plant as a 
whole in no nose diminished by the operation. 

Chislehurst, December 23 M L, Rouse 


ON DUST ; FOGS, AND CLOUDS * 

UST, fogs, and clouds seem to have but little connec¬ 
tion with each other, and we might think they could 
be better treated of under two separate.ind distinct heads. 
Yet I think we shall presently see that they are more 
closely related than might at first sight appear, and that 
dust is the germ of which fogs and clouds are the 
developed phenotnena 

This was illustrated by an experiment in which steam 
was mixed with air in two large glass receuers, the one 
receiver was filled with common air, the other with air 
which had been carefully passed through a coiton-wool 
filter and all dust removed from it In the unfiltered air 
the steam gave the usual and well-known cloudy form ot 
condensation, vihile in the filtered air no cloudiness what¬ 
ever appeared The air remained supersaturated and 
perfectly transparent 

The difference in the bcha\iour of the steam in these 
two cases was explained by corresponding phenomena, 

1 Abstract oft pnperruid ru ihe Roy-il Soneiy of Fdinburgh, December 
aa, by Mr John Aitken Jfuinidied 10 Nat rue by lhe Council of lhe 
Srciety 
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in freezing, melting, and boiling. It was shown that 
particles of water vapour do noL combine with each other 
to form a cloud-particle, but the \apoui mu^t have some 
solid or liquid body on which to condense Vapour in 
pure air therefore remains uncondcnsed or supei-satu¬ 
rated, while dubt-particlea in ordinary air foi in Lhe nuclei 
on which the vapoui condoles and forms fug or cloud- 
particles 

This represents an extremely clusty condition of the 
air, .is every fog and cloud-paitide was foimerly repre¬ 
sent el by a dust-pai iicle, which vapour by condensing 
upon iL has made visible When there is muc h dust 111 
the air but liLtlc vapoui condenses on cich parLicle, and 
they become but little heavier, and easily float in the air 
If there are few dust specks each gets more vapour, is 
heavier, and falls more quickly 

These experiments were repeaLed with an air-pump, a 
little water being placed in the receiver to saturate the 
ail The air was then cooled by slightly 1 educing the 
pressure, When this is done with unfllteicd air a dense 
cloudiness tills the lcccivei, but when with pure air no 
fogging whatever Lakes place, there being no nuclei on 
which the condensation can take place In this experi¬ 
ment, and in the one with steam, the numbci of cloud- 
particles is always in pioportion to the dust present 
When the air 15 nearly pure and only a feiv dust-particles 
present, then only a few cloud-particlcs form, and they 
are heavy and fall like fine rain. 

The conclusions drawn from these experiments are 
(1) that whenever water vapour condenses in the atmo¬ 
sphere it always doei so on some solid nucleus, (2) that 
dust-particles in the air form the nuclei on which the 
vapour condenses, (3) that if tlieicwas no dust there 
would be no fogs, no clouds, no mists, and piobably no 
lain, and that the supersaturated air would convert every 
object on the suif.ice of the earth into a condenser on 
which it would deposit, (4) our bicath when it becomes 
visible on a cold morning, and every puff of steam as it 
escapes into the ail, show the impure and dusty condition 
of our aLmospherc 

The souice of Lhe fine atmospheric dust was then 
referred to, and it was shown that anything thaL broke up 
matter into minule paits would contribute a share The 
spray from the ocean, when dried and converted into fine 
dust, was shown to be an impoitant source Meteoric 
matter also probabl) contributed a proportion Attention 
was then directed to the power of heat and combustion as 
a souice of this fine dust. 

It was shown that if there is much dust then each 
particle only gets a liLtlc vapour condensed upon it, that 
when the parLiclcs aic numcioua they become but htde 
heavier, and easily float in the air, and give rise to that 
close-packed but light form of condensation which consti¬ 
tutes a fog, and therefore whatever increases the amounL 
of dust in the air tends to increase fogs, and that when 
the dust-particles arc not so numerous the cloud-particles 
are larger and settle down more quickly, 

It was shown that by simply heating any substance, 
such as a piece of glass, iron, brass, &c , a cloud of dust 
was driven off, which, when earned along with pure air 
into the experimental rccavet, gave rise to a dense fog 
when mixed with steam So delicate is this test for dust 
that if wc heat the one-hundredth of a grain of iron wire 
the dust driven off from it will give a distinct cloudiness 
in the experimental receiver, and if we take the wire out 
of the apparatus and 50 much as touch it with our fingers 
and again replace it, it will again be active as a cloud- 
producer. Many different substances were tried, and all 
were found to be active fog-pro Queers. Common salt is 
peihaps one of the most active 

Heat, it is well known, destroys the motes in the air, 
and it might be thought that flame and other forms of 
combustion ought to give rise to a purer air. Such how¬ 
ever is not the case. Gas was burned in a glass receiver, 


and supplied with filtered air for combustion, and it was 
found that the products of combustion of pure air and 
dustlcss gas gave use to an intensely fog-producing 
atmosphere it may be mentioned here that the fog- 
producing air fiom the healed glass, metals, and burning 
gas weic each passed through the cotton-wool filter, and 
the air was in all cases made pure, and did not give rise 
to cloudiness when mixed with steam 

It will be seen that it is not the dust motes which are 
revealed to us by a beam of sunlight when shining into a 
darkened room, that form the nuclei of fog and cloud- 
particlcs, as these may be entirely removed by heat, and 
yet the air remain active as a cloud-producer. The heat 
would seem Lo break up the larger motes which reflect the 
light into smaller and invisible ones When speaking of 
dust, it is to these infinitesimally small and invisible par¬ 
ticles we refer. The larger moles which reflect the light 
will no doubt be active nuclei, but Lheir number is too 
small to have any important effect. 

It is suggested, and certain reasons are given for sup 
posing, that the blue colour of the sky is due to this fine 
dust. 

Other experiments were made to test the fog-producing 
power of the air and gases from different sources The 
air to be tesLcd was introduced into the experimental 
receiver and mixed with steam, and lhe relative densities 
of the fog produced were noted It was always found 
that the air of the laboratory where gas was burning gave 
a densei fog than Lhe an outride, and that the air outside 
varied, giving less fog during wet than during dry weather, 
The pioducts of combustion of gas burned in a llunsen 
flame, a bright flame, and a smoky flame, were all tested 
and found to be about equally bad, and all much worse 
than the air in which they were burned, Products of 
combustion fiom a clear file and from a smoky one gave 
about equal fogging, and both much woise than Lhe air 
of the room. 

Experiments weiemadc bv burning different substances. 
Common salt when burned in a fire or in alcohol flame 
gave an intensely fog-producing atmosphere, but burned 
sulphur was Lhe most active substance experimented on 
It gave rise to a fog so dense it was impossible to see 
through a thickness of 5 cm of it 

The vapoui s of other substances than water were tested 
to sec if they would condense in the cloud form without 
nuclei on which to deposit All the substances experi¬ 
mented on, which included sulphuric acid, alcohol, benzole, 
and paiaffin, only gave a cloudy condensation when mixed 
with ordinary unfiltered air, and remained perfectly clear 
when mixed with filtered air, all these acting like water 
vapour 

Before referring to fogs, which have now become so 
frequent and aggravated m our large towns, it was poinLcd 
out that cauLion was ncccssaiy in applying the results of 
the expeumenls 

The conditions of a laboratory experiment are so 
different, and on so small a scale, Lhat it is not safe to 
carry their teaching to the utmost limits and apply 
them to the processes winch go on in nature. We may, 
however, look to the expenments for faeLs from which 
to reason, and foi piocesscs which will enable us to 
understand the grander workings of nature. 

It having been shown that vapour, by condensing on 
the dubt-paiLiclcs in the air, gives rise to a fogging, the 
density of which depends on the amount of fine dust in 
the an , the more dust the finer are the fog-particles, and 
the longer they remain suspended in the air. It having 
been also shown that all forms of combusLion, perfect 
and imperfect, are producers of fog nuclei, it is con¬ 
cluded that it 19 hopeless to expect that, adopting more 
perfect forms of combustion than those aL present in use, 
we shall thereby diminish the frequency, persistency, or 
density of oui town fogs More perfect combustion will, 
however, remove the pea-soup character from the fogs 
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and make them purer and whiter, by preventing the 
smoke which at piesent mixes with our town fogs and 
agg rava tC5 their character, and prevents them dissolving 
when they enter our rooms Smoke descends during a 
fog, because the smoke particles are good radiators, and 
soon get cooled and form nuclei on which the water 
vapour condenses. The smoke thus becomes heavier 
and falls. This explains why falling smoke is often a 
sign of coming ram It indicates a saturated condition 
of the atmosphere 

Sulphur when burned has been shown to be an intensely 
active fog-producer. Calculation shows that there arc 
more than 200 tons of sulphur burned with the coal 
every winter day in London, a quantity so enormous as 
quite to account for the density of the London fogs It 
is suggested that some restriction ought to be put on the 
amount of sulphur in the coal used in towns 

Before utterly condemning the smoke and the sulphur, 
it was pointed out that it would be necessary thoroughly 
to investigate and fully to consider the value of smoke as 
a deodoriser, and also the powerful antiseptic properties 
of the sulphurous acid formed by the burning sulphur 
The air during fogs is still and stagnant There is no 
current to clear away the foul smells and deadly germs 
that float in the air, which might be more deadly than 
they are, were it not for the suspended soot and binned 
sulphur We must therefore be on our guard lest w c substi¬ 
tute a gieat and hidden danger for an evident but less evil. 


ON THE SPEL I RUM OF CARBON 


A LTHOUGH fifteen >cais ha\e passed since the 
possibility of one substance possessing more than 
one spectrum was first suggested by Thicker and Hutorf, 
the question of the existence of double spectia cannot 
yet be considered as dc uled Une of the elements to 
which multiple spectra have been attributed is carbon, 
which was at one Lime supposed to possess four different 
spectia of these one has been shown to be due to oxide 
of manganese, a second to oxides of carbon, the origin of 
a third (obtained only from oxides of carbon) has haidly 
been discussed (though it may prove to be one of the true 
carbon spectia), and the other "caibon" spectrum-the 
best known of all—is the one first attributed to carbon by 
Attfield, but ascribed to acetylene by Angstrom 

In a paper read before the Royal SocieLy, and of which 
an abstract is given in Naiurc, \ol xxn p 620, Tro- 
fcssois Taveing and Dewar describe experiments to piove 
that this spectrum is that of a hydiocarbon, and not of 
carbon itself, and also that certain blue bands, best seen 
in the flame-spectrum of cyanogen, arc due to compounds 
of carbon ana mlrogen, and not to carbon itself, They 
attribute to hydrocarbon (amongst otheis) the yellowish- 
green group, which we will call 7, of wave-lengths fiom 
about 5635 to 5478, and the emerald-green group, w'luch 
we will call ft, of wave-lengths from about 5165 to 5082, and 
they attribute to mtro-carbon the two blue groups of wave¬ 
lengths 4600 to 4502 and 4220 to 4158, which we will call 
6 and f respectively 

As these result .ire directly opposed to my owm experi¬ 
ence, I have thought it necessary to repeat two of the 
experiments described 111 my paper on the carbon spccLra 
in the Philosophical Magazine for October, 1869, under 
such conditions as to exclude (as far as lay in my power) 
all trace of hydrogen in the one case, and of nitrogen in 
the other 

The difficulty of supposing carbon to be present in the 
state of vapour at any temperatuie which wc can com¬ 
mand seems to be Lhe chief reason why so many investi¬ 
gators think it necessaiy to attribute the spectrum m 
question (with experimental evidence or without it) to 
compounds of carbon 1 am got aware that Angstrtlm 
ever gave any experimental proof of his assertion that this 
spectrum was caused by acetylene 


On the other hand, the evidence that the spectrum is 
due to carbon is that first stated by Attfield, that if these 
lines "are absent inflames in which carbon is absent, 
and present in flames in which carbon is present/ 7 
if they arc “ observable equally 111 the flame of the oxide, 
sulphide, and nitride as well as in the hydride of carbon," 
ana if 11 present whether the incandescence be produced 
by the chemical force, as in burning jets of the gases in 
the open air or by the elccLric force, .is when hermetically - 
sealed tubes of the gases arc exposed to the discharge ol 
a powerful induction-coil," then they "must be due to 
incandescent carbon vapour 1 ' , and if Lhis is borne out by 
experiment the conclusion that the lines arc due to carbon 
(as gas, liquid or solid) cannot be resisted, whatever may 
be the appaient impossibility of volatilising 01 even liqui- 
fying carbon, even by the most powerful current of 
electncity duecLed through it 

Wc must bear in mind how veiy small a quantiLy of 
a gas is often sufficient to gi\e us a spectrum, and when 
the carbon spectrum is obtained by the decomposition of 
olefiant gas or cyanogen bypassing sparks thiough the 
gas, the carbon ceitamly exists as gas in the compound 
which is decomposed, and before the liberated aLoms 
unite togethei to form the molecules of Lhc solid, there is 
suiely no impossibility in Lhcir cxisLing for the moment 
.is gas—as giseous carbon 

On an examination of 1 'rofessois Iaveing and Dewar's 
paper to ascertain Lhc experimental evidence upon which 
the bands y and ft arc attributed to hydrocarbon and not 
to carbon itself, we find 1L sLaLcd that 11 the green and 
blue bands characteristic of the hydiocarbon flame seem 
Lo be always piesent in Lhc aics, whatevei the atmo¬ 
sphere. This is what wc should expect if they be due, as 
Angstrom and Thai in suppose, to acetylene, for the car¬ 
bon elecliodes always contain, even when they have been 
long heated in chloimc, a notable quantity of hydrogen" 

bincc then it is impossible to completely expel hydro¬ 
gen from the carbon-polcs, we must reject all the experi¬ 
ments in which the elcctnc arc was obsened in atmo¬ 
spheres of different gasc-., although " the green and blue 
hydiocaibon bands w r ere seen more or less in all of 
them " 

Turning Lhcn to oLher methods of pioducing llic spec¬ 
imen, we find it slated that in the flame of carefully- 
dried cyanogen “the hydioraibon bands weie almost 
cntiiely absent” (Lhcy should ha\e been entirely absent), 
"only the brightest gieen band w r as seen, and that 
faintly.' 1 Hence wc are to infci, I suppose, thaL the 
bands 7 and ft, so brilliant in the flame of cyanogen in 
ail or oxygen, are due to lhe accidental presence of 
hydrogen (sec the cxliaU from Moiren’s paper, Nature, 
vol r xxn d 7 Dibbits also speaks of thi'i spectrum as 
" by far me most magnificent ” he has seen) 

Next we have the experiment of burning hydrocyanic 
acid, in which, as wc have hydiogcn present, we expect 
to find the hydiocaibon bands bnlliantly developed But 
wc find the result stated as "very much the same as that 
of cyanogen” The flames of hydrogen and sulphide of 
carbon, and of livdiogen and carbonic oxide, do not give 
the hydrocarbon bands (Lhcir spectia being continuous), 
a inixtuie of hydrogen and carbon tctiachlonde gives 
them faintly, and a mixture of hydrogen and chloroform 
gives them strongly 

In all this w r e have no ptoof of the point in question, 
nor even aDy special probability that the bands are 
due to hydrocarbon , and yet, in the face of experiments 
in which the spectrum is obtained from cyanogen, when 
care has been taken to exclude hydiogen, we are asked 
to attribute the bands to Llie hydrocaibon foimed by 
combination with some ti ace of hydrogen (as water or 
otherwise), supposed to be present as impurity. In the 
same way the presence of the bands 6 and £ obtained 
under circumstances when nitrogen has been intentionally 
excluded, is to be explained by 11 the extieme difficulty of 
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removing the last traces of air.” So that in the case of 
cyanogen with a trace of hydrogen present, the spark 
persists in giving us the spectrum of hydrocarbon ; and 
when we have naphLhalin with a trace of nitrogen present, 
it gives us the spectrum of nitrocarbon 1 

Alt ft eld states that the spectrum in question is obtained 
from pure dry cyanogen. " The lgnmon of Lhc gases 
having been effected in air, it was conceivable that 
hydrogen, nitrogen, or oxygen had influenced the pheno¬ 
mena To eliminate this possible source of error the 
experiments were repeated out of contact with air A 
thin glass tube one inch in diameter and three inches 
long, with platinum wires fused into its sides and its 
ends prolonged by glass quills having a capillary bore, 
was filled with pure diy cyanogen, and the greater portion 
of this gas then removed by a good air-pump Another 
tube was similarly 'prepared with olefiant gas. The 
platinum wires in these lubes were then so connected 
with each other that the electric discharge from a power¬ 
ful induction-coil could pass through both at the same 
time. On now observing the spectra of these two lights 
n the simultaneous manner pieviously described, the 



characteristic lines of the hydrocarbon spectrum were 
found to be rigidly continued in that of the nurocarbon. 
Moreover, by the same method of simultaneous observa¬ 
tion the spectrum of each of these electric flames, as they 
may be termed, was compared with the corresponding 
chemical flames, that is with the oxyhydrocurbon and 
oxynitrocarbon |ets of gas burning in air. The charac¬ 
teristic lines were present in every case ” 

“The spectrum under investigation having then been 
obtained in one case when only cat bon and hydrogen were 
present, and in another when all elements but carbon and 
nitrogen were absent, furnishes to my mind sufficient 
evidence that the spectrum is that of carbon " 

Morren also adopted this method of producing the 
spectrum by taking the spark of an induction coil in a 
sufficiently rapid current of pure cyanogen at atmospheric 
pressure. 

1 have again repeated this experiment wuh cyanogen 
under conditions which would seem to ensure that the gas 
should be dry (see also Phil Mag , 1875) 

The cyanogen was prepared by heating pure cyanide of 
mercury, which was finely powdered and placed in a piece 


0/ combustion-tubing (a) drawn out at both ends. In this 
it was repeatedly heated to the temperature of incipient 
decomposition whilst a current of dry air was drawn over 
it One end of the tube was then closed by fusion at the 
point g, and the other bent round and fitted, as shown in 
the figure, to a U-tube (£) containing phosphoric an¬ 
hydride—the discharge-tube c was interposed between 
this U-tube and a second U-tube d also containing phos¬ 
phoric anhydride, ilie other branch of which was con¬ 
nected to one end of a vertical tube e of more than thirty 
inches in length, the lower end of which passed into 
mercury contained in the bottle f the upper portion of 
which could be exhausted by means of the air-pump 
The connections wuh the U-tube were made by means of 
perforated indm-rubber stopper*, and the joints were 
surrounded during the expenment by melted paraffin 

The apparatus having been exhausted, the mercuric 
cyanide was heated till the appaiatus was filled with 
cyanogen at atmospheric pressure , it was then again 
exhausted and again filled with cyanogen After having 
been thus exhausted and le-filled five or six times, the 
spectrum of the spark between the wires at c was examined 
at various pressures The spectrum figured in my paper 
in the Philosophical Magazine for October, 1869, was 
obtained, the groups y and fl, with whuh alone we are at 
present concerned, being Lhe biightest in the whole spec¬ 
trum Next careful search was made for the red h>dro- 
gen line The crosi-uires of a one-pnsm spectroscope 
were accurately adjusted to the red line, as seen in a 
hydrogen vacuum tube, and the spectioscope was then 
directed upon the spark in the cyanogen. No trace of 
the line could be obaerved 

A second experiment was devoted Lo the examination 
of the spark in an atmosphere of naphthalin vapour, 
from which nitrogen had been excluded as far as possible, 
in order to ascertain uheLher the bands ( and 0 , which 
Professes Liveing and Dev ar atti lbutc to cyanogen, would 
be pro luecd Professors Liveing and Dewar arc somewhat 
in error in saying that 1 laid much stress on the occur¬ 
rence of these bands in carbonic oxide They were never 
obtained very brilliantly from carbonic oxide (except under 
pressure), but they are obtained brilliantly Irom a naph- 
Lhalin vacuum tube I have obtained them also from a 
vacuum tube containing pure marsh-gas (my note-book 
remarks “6 veiy bright”), and as confirmation by an 
independent observer, I would remark that Plucker maps 
them in the spectrum of a vacuum tube containing 
methyl 

The vacuum tube 111 Lhis second experiment contained 
pure solid napluhahn fused on the sides of the tube, this 
was placed in portion so that the upper end passed 
through one hole in an india-rubber stopper into a flask 
filled with carbon dioxide , a vertical Lube of thirty inches 
length passed through the second hole in the stopper of 
Lhc flask, and its lower end dipped below mercury The 
whole of Lhc vacuum tube except Lhe lowest portion waft 
surrounded by a wider lube containing melted paraffin. 

When Lhe apparatus had been arranged, the expenment 
was commenced by passing a rapid current of carbonic 
acid through the vacuum tube, so as to fill the flask and 
escape thiough the mercurj. After passing the gas for a 
considerable time, Lhc lower end of the tube was closed 
by fusion, the naphthalin all melted down into this end, 
where it uas made Lo bod violently, while the paraffin was 
maintained at a temperature of about 220° C. After the 
cunent of nnphLhalin vapour had lasted some time, the 
upper end of the tube was closed by fusion, the tube 
removed and cooled, and its spectrum examined. It gave 
a spectrum in which the groups ( and B were plainly 
seen 

It is to be hoped that some independent observer will 
repeat these experiments, so as finally to settle the ques¬ 
tion of the origin of these bands of what I must still 
call the “carbon” spectrum. W. M. Waits 
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THE INDO-CHINESE AND OCEANIC RACES— 
TYPES AND AFFINITIES 

I 

T HE ethnological area here under consideration com¬ 
prises the south-eastern corner of the Asiatic main¬ 
land, and nearly the whole of the Indian and Pacific 
Oceans. Of the three great divisions of the human 
family—the black, yellow, and fair—the two former alone 
are usually supposed to be represented in this region, the 
black by the Australians, extinct Tasmanians, Melanesians 
or Papuans, and Negritos, the yellow by the Indo-Chinese 
(Annamese, Siamese, Burmese, &c ), of the mainland, 
and the so-called " Malayo-Polynesians ” of Oceamca 
But it will be one of the main objects of these papers to 
show that room must here be henceforth made for the 
third also, and that most of the difficulties associated 
with the mutual classification of the other tuo are due to 
the omission or neglect of this third factor in the problem 
It has long been an accepted doctrine of ethnologists that 
this fair or Caucasian type, using the term 4< Caucasian" 
in Blumenbach’s sense, is limited by some mysterious 
law of nature or providential arrangement to the western 
portion of Asia, to the northern section of its African, and 
to nearly the whole of its European peninsula But 
anthropology is a very young science, and as facts 
accumulate and knowledge expands, many of its con¬ 
clusions too hastily arrived at will have to be modi¬ 
fied or abandoned The time seems to have already 
arrived for very materially modifying the views hitherto 
entertained regarding the geographical limits of the 
Caucasian species, which, instead of being confined to a 
western corner of the Old World, will be found to have 
been diffused in prehistoric times eastwards lo within 
2,500 miles of the American continent 

But the acceptance or rejection of this new doctrine will 
of course depend largely on the various senses in which 
the terms type, species, race, are understood by the 
different monogenist and polygemst schools. For the 
orthodox monogenist Lhese uords can obviously have 
but a relative meaning, for if all are necessarily sprung 
of one created pair, all have also necessarily become 
differentiated into the now existing types, these types thus 
sinking to the category of mere varieties But to poly- 
£emat3 of all shades such expresaions may naturally 
convey an absolute sense, the fundamental species now 
existing having presumably been evolved in so man) 
independent centres, and for these the only qucsiion will 
be in how many centres? Yet even they cannot con¬ 
sistently base their theory on the eternal fixity of species, 
for they are all of them otherwise, and necessarily believers 
tn evolution They must therefore admit the abstract 
possibility of such comparatively slight transform 1 sin as 
the development of the dark from the yellow, the fan 
from either, lank from woolly hair, dolichocephaly from 
brachycephaly, the tall stature of the Tehuelch Patagonian 
from the pygmy Akka, or the reverse of all these pro¬ 
cesses They may say that, assuming independent deve¬ 
lopment from various anthropoids, such ti ansfoi imsm is 
unnecessary to account for the present state of things, but 
they can never deny us inherent possibility, for it still 
remains a very trivial modification compared with the 
evolution of any given human from any given anthropoid 
type Nor will they deny that in general differentiations 
of this sort are far more easy and explicable than independ¬ 
ent growths, which involve so much more fundamentally 
radical changes. Consequently unorthodox monogenisin, 
that is monogenism not starting from a created pair, but 
from one evolutionary centre, seems more rational and 
philosophic than any conceivable form of polygenUm 
This view seems in other lespects to harmonise best with 
the actual conditions, and an effort has accordingly been 
made to give it expression In the subjoined definition 
species, which diners in some important respects Horn 


those hitherto proposed Species is an aggregate of units 
resembling each other tn all salient points , producing off¬ 
spring of the same type m the same surroundings , or of 
continuously modified type in continuously modified sur¬ 
roundings , and themselves evolved of previous species 
similarly modified indefinitely . Thus any given species 
or race (terms practically identical when used with 
scientific precision) exists only for the lime being, is not 
and cannot be permanent, for it has become what it is by 
slow modification under slowly modified outward condi¬ 
tions, has had a beginning, may have an end The best 
vindication of this truth is the geological record, which 
can only be explained either with Cuvier by the unwar¬ 
ranted assumption of successive fresh creations, or with 
common sense by regarding type or species as relative, 
not absolute concepts Between Lhe two views there seems 
to be no logical middle term 

It is therefore in this relative sense only that race or 
species are here to be understood, and in this sense it will 
be seen that all the three most fundamental types of man¬ 
kind have cxisLed from the remotest tunes in the wide 
area above defined With their diverse modifications and 
inLcrcrossings these three types form altogether seven 
main groups, which it will be convenient to take seriatim 
in the order adopted in the subjoined 


General Scheme of Indo*L hint\C and Oceanic Races 


A —DARK IYPES 


I, Nh'.kiloS Aetas, Andamanese, Samangs , Kalangs; 
Karons 


II Papuans 

III Austk\l 


Central branch—Papuan*; Proper. 

Western branch—Sub Papuans West (so 
called "Alfaros") 

Eastern branch—Sub Papuans Fast (Melanc- 
l sians). 

Audialians, Tasmanians P) 


1 ) —CAUCASIAN TYPE (Fair and Bio^n) 

IV Continental Branch Khm£r or Cambojan Group. 

V Ocb an ic BRANCH Indonesian and Snwaion 01 Eastern 
Polynesian Groiqis 

C.—MONGOLIAN l'YL'E (Y r ellow and Olive Brown) 

\l Com inental Branl h Indu Chinese Group. 

VII < )ci-ANTr Branch Malayan Groups 


A—DARK TYPES 


I Tlir Ntiiliiros Aetas, Andamanese, Samangs ; 
Kalangs , Karom 


Of the three divisions of this type shown in our scheme 
Lhe Negrito is probably the most primitive It seems to 
have formed the aboriginal clement in South-East Asia 
and Malaysia at a time when the Archipelago was still con¬ 
nected with the mainland , but it is now represented only 
in a fragmentary way by the wild tribes in the Philip¬ 
pines collectively known as Actas, Aitas, or Itas, the 
so-called “Mmcopics ,J of the Andaman Islands, the 
little-known Samangs of Malacca, probably the Karus 
or Karons 1 of the Artak Hills behind C.eclvink Bay, New 
Guinea, and a few surviving members of the Kalangs of 
East Java From a number of specimens recently brought 
to Europe, the osteology of the Aetas and Andamanese 
has been carefully studied, the formei by Virchow in 
Germany, the latter by Prof Flower in England, with 
parallel and in many respects 1dent1c.il lesults Virchow 8 
describes the Aetas as <r a brachycephalous race differing 
altogether from the Papuans and Australian Negroes, 
and no less so from the African Negroes” He adds 
that they are li strongly prognathous," the profile of some 


J Dewibod by M. KafTr*y (" Tour du Munde," Ai*ril afl. 1B7*) m uwii- 
li&lly ik iincl from the Pipd«is Ce nc nont pi* des Fapou< man bien 
dcs Negmos plus *embUbles au» siuvajtcs. iburi£cnn del Philippine! 
mi’aux Pan.iui Mdlin£sieni qui )es em Jlircnl . . „ 

a l n "CoueiponJenr-Blalt Jcf ikuischcn OcselUch-ifi fOr AnlUiopolOffie, 
&c p 58 
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crania consequently presenting an almost “orang-utan 
physiognomy. So also Prof Flower 1 tells us that the 
Andamanese cranium is “as distinct as possible” from 
the Melanesian, and on all the available evidence he 
seems disposed to regard these islanders as “ lepresenting 
an mfAntile, undeveloped or primitive form of the type 
from which the African Negroes on the one hand, and 
the Melanesians on the other .... may have sprung.” 
The relations of the Negritos to the Papuans, Jong a 
vexed question in anthropology r may thus be regarded as 
finally settled by the most competent authorities. One 



Tic i — AjM-hke 'lype, Jiva Ardi uf lUuc 1 


doublless, originally, they must now be leg.mlcd as two 
distinct species in the relative sense involved m our 
definition of that term C Stanjland Wake also points 
out another mipoitant feature in which the two races 
differ. The Papfuins proper, and especially the Melane¬ 
sians of Fiji, New Caledonians and Solomon Islanders, 
are frequently furnished with we 11-developed beaids, 
whereas Lite Andamanese and all other true Negritos, 
are absolutely beardless “The absence of the beard 
seems to be characteristic of all the Negrito peoples, and 
this trait may in my opinion be safely added to the con- 




FiG a—AndtUflR.ilesc Type Fil. 3—Australian 1 ype 

Mounting Head-drm. Woman in Mourning 

elusions of dc Quatrcfages touching the small black races 
of the Archipelago.” 3 

The ape-like appearance of the A etas, already spoken 
of by de la Gironm&re, and now insisted on by Virchow, 
receives a startling illustration from the accompanying 
portrait (Fig. 1) of a Javanese Kalang named Ardi, 

1 In pnper " On the OiteDingy and Afliniun rf the Natives of the 
Andamanese IaUndi/' in Journal of Anthropological Institute, November, 

jB I 9 V pp jl 133-3 

* La harhe contfdirPt con mi caratiir* do race*, 10 Rev a Anthrcp , 
■n. 15, 1880. 


recently if not still employed as a workman in the famous 
Buitenzorg (Sans-Souci) Botanic Gardens near Batavia. 
Here he was seen by C. B. H von Rosenberg in 1871, 
and reproduced at p 569, vol 111 of Lhat naturalist's 
work on the “ Malay Archipelago” from an original 
photograph by van Musschenbroek, which has also been 



1 if 4 —1 ull-blood 1 ’apQin l)pe North west Luatt New Ciunica 

figured on an enlarged si ale in Dr A B Meyer's mono- 
giaph on the “Kalangs of Java 1 Notwithstanding its 
startling apc-like appearance all doubt as to the conect- 
ness of the portrait is removed by the independent testi¬ 
mony of von Rosenberg and van Musschcnbiock, the 
latter of whom informs me through Prof. Veth of I cjdcn 



(Letter, October ifi, 1880), that “he has met with the 
same type in other parts of Java, though not so pro¬ 
nounced, and that it could always be traced to a Kalang 
origin.” He adds that “this race is fading away and 
lhat the intermixture with Common Javanese has become 
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such that in most instances only faint traces of the 
peculiar type have been left.’ 1 Meyer agrees with van 
Musschenbroek in regarding the Ka Lings as a remnant 
of the aborigines of Java, possibly allied to the oilier 



Figs 0 , 7 — MiUyo-Fapuiui Mixed Types. Body-guard of lhe Sultan of 
i crnale 

Negrito peoples of the Archipelago, and " occupying Java 
before it was peopled by the Malays rt Ardi had come 
from the eastern parts of the island, where a few still 
linger no longer as a distinct tribe, but dispersed, like 
Aral himself, amongst Lhe general population Hence 



Fic B.—Melanesian Type Vanilcoro Chief 


the reader will doubtless be glad to have this authentic 
specimen of perhaps the very lowest type of mankind, 
now all but extinct. 

. Our next illustration (Fig. a) is that of an Andamanese 


Ncgnto in a mourning head-dress, from a photograph 
sent to Europe by Mr. Man, and originally published in 
the Anthropological Journal, \ol vn (1877) p. 416- It 
presents a singular resemblance to an Australian woman 
(Fig. 3) also in mourning, reproduced in the same place 



Fit, q —A Morn Youth. 


from n picLurc in Angus’ ,f South Australia Illustrated”, 
(plate s1) 

The NcgriLo and Hottentot hair is usually desewbed as 
growing in separate woolly tufts, or, as Topmard puts it, 
11 in little peppercorn masses, separated by bald spaces J ' 
In his 11 Ciencalogical Classification! of Lhe Human 



Flu io —Maori 1) pc 

Races and Languages 11 Venzel Knzhek revives the well- 
known classification of Friedrich Muller which makes this 
feature the basis of one of the main divisions of mankind, 
including the Hottentots, Papuans, and Negritos. Yet 
the phenomenon has absolutely no existence in nature. 
But such is die tenacity of errors of this sort that 



202 


NATURE 


[Dec. 30, 1880 


it seems impossible to dispel the delusion, although, as 
Prof. Flower well remarks, “ the report of a committee of 
the Pans Anthropological Society on the growth of the 
hair of a Negro in one of the hospitals of that city, 
published last year (1879) in the Bulletin of the Society, 
ought to set the question at rest for ever 11 It is curious 
that evolutionists should have discovered in man a trait 
which is characteristic of none of the anthropoids 

The Negritos, whether those described by Jagor and 
Meyer in the Philippines, or those visited by E. H, Man 
in the Andaman group, are all alike socially on the lowest 
level They are all nomadic, though not pastoral, moving 
about from mil to hill, from coast to river-bank, in search 
of food or shelter from the weather or their enemies, 
They live on the fruits and roots of the tropical wood¬ 
lands, on wild honey, snakes, frogs, fish, or such game as 
their feeble weapons (mostly spear and bow and arrow) 
are able to procure them Yet, although indolent and 
incapable of providing for the future, they do not lack 
intelligence, for their brain capacity (index No 74) is 
still immensely greater than that of the highest anthropoid 
ape The Aetas often acquire a knowledge of the neigh¬ 
bouring Tagalog and Bisayan (Malayan) dialects, and the 
speech of the Andamanese seems from Man’s specimens 
to belong to a highly agglutinating type. They appear 
to have no shrines or idols of any sort, in this greatly 
differing from the Papuans, and their religious thought is 
limited to a blind awe or fear of the powers of nature, for 
them doubtless supernatural manifestations But our 
knowledge of their inner life is still far too restricted 
to pronounce very positively on these points The 
Negritos are not generally suspected of cannibalism , but 
the Karons of New Guinea are certainly addicted to the 
practice One of them, although quite a youth, admitted 
to M Achille Raffray that he had already eaten fifteen 
men, treating it as quite a matter of course They 
appear, however, to confine themselves to the bodies of 
their enemies slam in battle, and do not regard every 
stranger as so much “meat," like the Negroes of the 
Lualaba-Congo 

II. The PapOans. Papuans proper , Sub-Papuans West 
(“ Alfuros”)j Sub-PapAan \ Ea\t {Melanesians) 

The PapAan domain is entirely oceanic, stretching in 
its widest sense from the island of Floris, Malaysia, 
eastwards to Fiji (120° - 180° E long ), and from about 
the equator southwards to New Caledonia, at this point 
approaching the Tropic of Capricorn In our scheme 
are shown three branches, a central, western, and eastern, 
which grouping has the convenience of being at once 
geographical, and to a large extern ethnical The type 

1Lself, so named from the Malay word {papAwait 

= frizzly), denoting one of ns most striking characteristics, 
retains everywhere a considerable degree of uniformity m 
all essential?. But it is largely mixed with two distinct 
elements, the Malay in the west, the brown Polynesian or 
Sawaion in the east No doubt there are mixture^ in 
New Guinea or the central region also, and notably on 
the south-east coast, to which the brown Polynesians 
seem to have penetrated in more recent times But on 
the whole the bulk of the New Guinea people, including 
the adjacent Aru, Waigiu, Salwatty, Mysol, and K£ 
islanders, may be taken as the most typical branch of the 
race The weitern division, composed of Malayo-PapAans, 
and often vaguely spoken of as “Alfuros,” but whom I 
name Sub-PapAans West, comprises the Malaysian islands 
of Floris, Jilolo, Ceram, Buro, Goram, Timor, Wetter, 
Timor Laut, and neighbouring islets, without prejudice to 
the question of PapAan blood in Borneo and Celebes. 
The eastern division, composei mainly of Sawaion- 
PapAans, and whom I name Sub-PapAans East, comprises 
all the South Pacific Islands grouped as Melanesia. This 
term, Melanesia, referring to the prevailing black colour 


of the natives, is in every way convenient, so that Sub- 
PapAan East and Melanesian may be taken as practically 
synonymous. Here the chief groups are the Admiralty, 
New Britain, New Ireland, Solomon, New Hebrides, 
New Caledonia, Fiji, and it is to be noted that there are 
some, possibly many, Melanesians who betray no trace of 
mixture with the brown Polynesians, and who must con¬ 
sequently be regarded as pure Papuans. Such are the 
Vanicoro and Mallicolo people in tne New Hebrides, and 
especially the Kai Colos of Viti Levu in Fiji, some speci¬ 
mens of whose crania Prof. Flower has recently shown to 
be absolutely the most dohchocephalous on the globe. As 
brachycephaly is a distinctive mark of the Negrito, so 
dolichocephaly is of the PapAan type Consequently on 
this easternmost verge of the PapAan area we would seem 
to have, as far as is known, the very puiest specimen of 
the race This harmonises with the view I have ventured 
elsewhere to express, that the type was developed in a 
now submerged South Pacific Continent, moving west¬ 
wards with Lhe gradual subsidence of the land For a 
long way east of New Guinea and North-East Australia, 
in fact quite as far as Samoa, the water is very shallow, 
averaging probably nnt more than 500 fathoms. 

The accompanying illustrations maybe taken as typical 
specimens of the three great divisions of the PapAan 
family Characteristic full-blood PapAan types are tnose 
of two members of the Wosaoni tribe, North-West Coast 
of New Guinea (Figs 4 and 5), from portraits by M. 
Raffray, originally figured in the Tour du Monde , for 
April, 1879 p 267 In Figs 6 and 7 we have good 
specimens of the so-called “Alfuros,” or mixed Malayo- 
PapAans of the Archipelago, from sketches by M. Rosen¬ 
berg, reproduced in his “Malay Archipelago," vol. 11, 
p 401. The Vanikoro chief (Fig 8), from Stanford’s 
“Australasia," p. 476, represents a pure Melanesian 
head, extremely narrow and high, with long straight, but 
somewhat broad (platyrhine) nose and frizzly hair. In 
this front view the prognathism and dolichocephaly are 
of course not so perceptible as they would be in pro¬ 
file The Motu youth (Fig 9), from [Stone’s work, “A 
Few Months in New Guinea" (Sampson Low and Co), 
illustrates the sub-Papuan East type, the moppy head 
being thoroughly PapAan, while the broad face, implying 
brachycephaly, must be referred to Sawaion influences. 
The Motu people occupy a strip of about sixty miles on 
the south-east coast of New Guiqea about Port Moresby, 
and speak a language of the Sawaion type, apparently 
more allied to Samoan than to Malay. O C. Stone’s 
statement that they reckon up to one million must be 
received with caution, for the Samoans themselves cannot 
get beyond 10,coo, while the Malays draw the line at 
100,000 The familiar Maori (New Zealand) head (Fig 
10), from Stanford’s “Australasia," p 505, seems to 
support the now generally accepted view that the Maoris 
are not pure brown Polynesians, but a mixture of Raro- 
tongans (Sawaiori stock) and Melanesians, the former 
predominating According to some of their traditions on 
their arrival, probably some 600 years ago, they found 
the islands occupied by an aboriginal people, who must 
have been Melanesians, and who were partly exterminated 
and partly absorbed. 

in point of culture the PapAans take a far higher place 
not only than the Negritoes and Australians, but even 
than most of the African Negroes. They build houses 
preferably on piles, cultivate the land with great care and 
intelligence, are everywhere settled in fixed tribal com¬ 
munities governed by well-understood usages. Alfred R. 
Wallace, a careful observer of this race, ranks them intel¬ 
lectually higher even than the Malays, accounting for their 
social inferiority by their less favourable surroundings 
and remoteness from the civilising influences of more 
highly-cultured peoples. A very pleasing account ii given 
by Cook of his visit to the New Caledonians, who are 
generally regarded as an unfavourable branch of the 
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family. He describes the land about the villages as "finely 
cultivated, being laid out in sugar-canes, plantations, 
yams, and other roots, and watered by little rills con¬ 
ducted by art from the mam stream, whose source was in 
the hills. . . Some roots were baking on a fire in an 

earthern jar which would have held six or eight gallons , 
nor did we doubt its being their own manufacture." And 
further on “ The plantations were laid out out wilh great 
judgment, and cultivated with much labour/ 1 The re¬ 
ference to earthenware is curious, because the Polyne- 
sians are generally supposed to be ignorant of the potter 1 * 
art. Dut a taste for art in general, and especially for 
decoration, is one of the most distinguishing features of 
the Papuans Their arms, idols, houses, boats, and other 
objects are often adorned with very tasteful and elaborate 
designs, and some of their tatooing presents extremely 
elegant patterns They have domesticated the pig, dog, 
and poultry, and they cultivate the yam, sweet potato, 
banana, sugar-cane, taro, bread-fruit, and mango 
Amongst their arms, besides the spear and bow, arc ihe 
bamboo blowpipe, and dint knives and axes like those of 
the neolithic age in Europe. Cannibalism seems to be 
extremely rare in the West and in New Guinea, but until 
suppressed was universal in New Zealand and Fiji, and 
is still prevalent in New Britain and many other part^ of 
Melanesia From this division of the family it seems to 
have passed to the brown Polynesians, many of whom 
were formerly addicted to the piactice It reached its 
climax in Fiji when, shortly before the annexation of 
these islands to Great Britain, a whole tribe was con¬ 
demned to be roasted alive and eaten. As they were too 
numerous to be consumed at one meal, it was arranged 
that at the annual taro harvest one family should be baked 
and eaten with that esculent, and the arrangement was 
scrupulously carried out until the annexation seasonably 
intervened to save a remnant of the Lnbe (De Rut) 

A H Kkane 

{To be continued) 


PROF. HUXLEY ON EVOLUTION 

T the meeting of the Zoological Society on December 
14, among the papers read was one by Prof Huxley on 
the application of the laws of evolution to the arrangement 
of the vertebrata, and more particularly of the mammalia. 

We take the following report of ine paper from the 
Tunes — 

Prof Huxley began by saying,—There is evidence, the 
value of which has not been disputed, and which, in my 
judgment, amounts to proof, that, between the commence¬ 
ment of the Tertiary epoch and the present lime, the group 
of the Eqmd® has been represented by a senes of forms, 
of which the Oldest is that which departs least from the 
general type of structure of ihe higher mammalia, while 
the latest is thlt which most widely differs from that type 
In fact, the earliest known equine animal possesses four 
complete sub-equal digits on the fore-foot, three on the 
hind-foot, the ulna is complete and distinct from Lhe 
radius , the fibula is complete and distinct from the tibia; 
there are forty-four teeth, the full number of canines 
being present, and the cheek-teeth having short crowns 
with simple patterns and early-formed roots The latest, 
on the other hand, has only one complete digit on each 
foot, the rest being represented by rudiments; the ulna is 
reduced and partially ankylosed with the radius , the fibula 
1a still more reduced and partially ankylosed wuh the tibia, 
the canine teeth are partially or completely auppressed in 
the femalea; the first check-teeth usually remain un¬ 
developed, and when they appear are very small, the 
other cheek-teeth have long crowns, with highly com¬ 
plicated patterns and late-formed roots. The Equidde of 
intermediate ages exhibit intermediate characters. Wuh 
mpect to the interpretation of these facts, two hypotheses, 
and only two, appear to be imaginable. The one assumes 


that these successive forms of equine animals have come 
into existence independently of one another The other 
assumes that they are the result of the gradual modifi¬ 
cation undergone by the successive members of a 
continuous line of ancestry. As 1 am not aware that 
any zoologist maintains the first hypothesis, I do 
not feel called upon to discuss it. The adopLion 
of the second, however, is equivalent to the accept¬ 
ance of the doctrine of evolution so far as horses 
are concerned, and, in Lhe absence of evidence to 
the contrary, I shall suppose that it is accepted. 

Since the commencement of the Eocene epoch, the ani¬ 
mals which constitute the family of the Kquidx have under¬ 
gone processes of modification of three kinds . (1) there has 
been an excess of development of one port of the oldest 
form over another; (2) certain parts have undergone 
complete or partial suppression , (3) parts originally dis- 
Linct have coalesced. Employing the term " law " simply 
in tbe sense of a general statement of facts ascertained by 
observation, 1 shall speak of these three processes by 
which the Eohippus form has passed into Equus as the 
expression of a tnree-fold law of evoluLion. It is of pro¬ 
found interest to remark that this law, or generalised 
statement of the nature of the ancestral evolution of the 
horse, is precisely the same as that which formulates the 
process of individual development in animals generally, 
from the period at which the broad characters of the 
group to which an animal belongs are discernible onwards. 
After a mammalian embryo, for evample, has taken on Us 
general mammalian characters, its further progress towards 
its special form is effected by the excessive growth of one 
part in relation to another, by the arrest or suppression of 
parts already formed, and by the coalescence of paits 
primarily distinct This coincidence of the laws uf 
ancestral and individual development, creates a strong 
confidence in the general validity of the former, and a 
belief that we may safely employ it in reasoning deduc¬ 
tively from the known to the unknown. The astronomer 
who has determined three places of a new planet calcu¬ 
lates 115 place at any epoch, however remote, and, if the 
law of evolution is to be depended upon, the zoologist 
who knows a certain length of the course of that evolution 
in any given cube, may with equal justice reason back¬ 
wards to the earlier, but unknown stages. Applying this 
method to the case of the horse, 1 do not see that there is 
any reason to doubt that Lhe Eocene Equidse were pre¬ 
ceded by Mesozoic forms, which differed from Eohippus 
in the same way as Eohippus differs from Equus. And 
thus we are ultimately lea to conceive of a first form of 
the equine scries, which, if the law is of general validity, 
must need have been provided with five sub-equal digits 
on each plantigrade foot, with complete, sub-equal ante¬ 
brachial and crural bones, with clavicles, and with, at 
fewest, forty-four teeth, the cheek-teeth having short 
crowns and simple-rulgcd or tuberculated patterns. Moie- 
over, since Marsh's investigations have shown that the 
older forms of any given mammalian group have less- 
dcvcloped cerebral hennspheies than the later, there is a 
pnmd fiute probability that this primordial hippoid had a 
low form of brain. Further, since tbe existing horse 
has a diffuse allantoic placenuiion, the primary form 
could not have presented a higher, and may have pos¬ 
sessed a lover, condition of the various modes by which 
the festus derives nourishment from the parent Such 
an animal as this, however, would find no place in 
any of our systems of classification of the mammalia. It 
would come nearest to the Lemuroidea and the Inseciivora, 
though the non-prehensilc pes would separate it from the 
former, and the placenLation from the latter group 

A natural classification is one which associates together 
all those forms which are closely allied, and separates them 
from the rest. But, whether in the ordinary sense of the 
word 11 alliance," or in its purely morphological sense, it 
is impossible to imagine a group of animals more closely 
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allied than our primordial hippoids are with their de¬ 
scendants Yet, according to existing arrangements, the 
ancestors would have to be placed m one order of the 
class of mammalia and their descendants in another It 
may be suggested that it might be as well to wait until the 
primordial hippoid is discovered before discussing the 
difficulties which will be created by its appearance. But 
the truth is that that problem is already pressing m an¬ 
other shape Numerous "lemurs,” with marked ungulate 
characters, are being discovered in the older Tertianes of 
the United States and elsewhere , and no one can study 
the more ancient mammals with which we are already 
acquainted wilhout being constantly struck with the in¬ 
sectivorous characters which they present In fact, there 
is nothing in the definition of either Primates, Carnivores, 
or Ungulates, which affords any means of deciding whether 
a given fossil skeleton, with skull, teeth, and limbs almost 
complete, ought to be ranged with the Lemurs, the Insec- 
tivores, the Carnivores, or the Ungulates. 

In whatever order of mammals a sufficiently long series 
of forms has come to light they illustrate the three-fold law 
of evolution as clearly, though perhaps not so strikingly, 
as the equine series does Carnivores, Artiodactylcs, and 
Persso-sodactyles all tend, as we trace them back through 
the Tertiary epoch, towards less modified forms which will 
fit into none of Che recognised order*, but come closer to 
the Insectivora than to any other It would, however, be 
most inconvenient and misleading to term these primor¬ 
dial forms Insectivora, the mammals so-called being 
themselves more or less specialised modifications of the 
same common type, and only, in a partial and limited 
sense, representatives of that type The root of the 
matter appears to me to be that the palaeontological facts 
which have come to light 111 the course of the last ten 01 
fifteen years have completely broken down existing taxo- 
nomical conceptions, and that the attempts to construct 
fresh classifications upon the old model are nccesssarily 
futile The Cuvieran method, which all modem classifiers 
have followed, has been of immense value in leading 
to the close investigation and the clear statement of the 
anatomical characters of animals But its principle, the 
association into sharp logical categories denned by such 
characters, was sapped when Von Baer showed that, in 
estimating the likenesses and unhkenesses of animals, 
development must be fully taken into account, and if the 
importance of individual development is admitted, that of 
ancestral development necessarily follows. If the end of 
all zoological classification is a clear and concise expres¬ 
sion of the morphological resemblances and differences 
of animals, then all such resemblances must have a taxo¬ 
nomic value But they fall under three heads (1) those 
of adult individuals ; (2) those of successive stages of 
embryological development or individual evolution , (3) 
those of successive stages of the evolution of the species, 
or ancestral evolution. An arrangement is "natural/' 
that is, logically justifiable, exactly in so far as it ex¬ 
presses the relations of likenesses and unhkenesses enu¬ 
merated under these heads Hence, in attempting to 
classify the Mammalia, we must take into account not 
only their adult and embiyogenctic characters, but their 
morphological relations, in so far as the several foims 
represent different stages of evolution And thus, just 
as the persistent antagonism of Cuvier and his school to 
the essence of Lamark's teachings (imperfect and objec¬ 
tionable as these often were in their accidents) turns 
out to have been a reactionary mistake, so Cuvier’s 
no less definite repudiation of the principle of Bonnet's 
“iihelle des Stns” was no less unfortunate. The 
existence of a “scala ammantium/’ is a necessary 
consequence of the doctrine of evolution, and its 
establishment constitutes, I believe, the foundation 
of scientific taxonomy. Many years ago, in my lec¬ 
tures at the Royal College of Surgeons, I particularly 
insisted on the central position of the Insectivora among 


the higher Mammalia; and further study of this order 
and of the Rodentia has only strengthened my conviction 
that any one who is acquainted with the range of variation 
of structure in these groups possesses the key to every 
peculiarity which is met with in the Primates, the Carni¬ 
vora, and the Ungulata Given the common plan of the 
Insectivora and of the Rodentia, and granting that the 
modifications of the structure of the limbs, of the brain, 
and of the alimentary and reproductive viscera which 
occur among them may exist and accumulate elsewhere, 
and the derivation of all Euthena from animals which, 
except for their diffuse placenlation, would be Insectivores, 
is a simple deduction from the law of evolution. I venture 
to express a confident expectation that investigation into 
the mammalian fauna of the Mesozoic epoch will, sooner 
or later, fill up the blanks which at present exist in the 
“ scala mammalium " Prof Huxley proceeded to give 
details on which his conclusions were based, and dwelt 
on the fact that much further careful work is needed 
to clear up problems before us 


NOTES 

We aie enabled through the courtesy of the Council of the 
Royal Society of Edinburgh to piesent our readers with an 
abstract of a remarkable paper by Mr John Ailken, on 
Dust, Fog and Mist The paper opens up new lines 
of inquiry, and indeed a new future, to what has hhherto 
been one of the most difficult branches of meteorology, viz 
the investigation oF the vapour oF the aLmosphcre, which'we 
may safely predict meteorologists u dt not he blow in following 
up Mr. Aithen continues the prosecution of the inquiry, and 
uc learn that last week he has experimented with tempera¬ 
tures as low as 14“'o F. wiLli the result that equal ly as at 
higher temperatures, Lheic is no cloudy condensation when there 
is no dust, but, when there is duil, cloudy condensation takes 
place on the dust nuclei, the amount of clou Iiness being of 
course relatively small at such low temperatures on account of 
the small amount of vapour present. Taken along with Prof. 
Lifter’s experiments, in which it was shown that a single 
drop of rain developed organisms iu r cnsitive solutions which 
would othenwse have remained for mouths unaltered, it shows 
that gcrm-producing matter, or gums themselves, form at 
least a part of the cloud- and fog-producing dust. Ilenca a 
cotton-wool respirator may prove a piotection against disease 
Wc have said enough to show that the paper is 011c of interest, 
not only to the physicist and the meteorologist, but aho (and 
perhaps even specially) to the physiologist and the sanitarian. 

We are pleased to learn that Dr. W. De La Rue, FRS, 
has been chosen a Corresponding Member of the Tans Academy 
of Sciences in the Section of Astronomy 

Baron de Chaudoir, Mr. McLachlan, and Baron C. R. 
Osten-Sackcn have been clecled honorary members of Lhe Ento¬ 
mological Society of Belgium, filling the vacancies in the list 
caused by the deaths of Dr. Boisduval, M. Mulsant, and Dr. 
Snellen van Vollenhoven. 

It is proposed to hold a meeting of the Association for the 
Improvement of Geometrical Teaching on ^Friday, January 7, 
la the Botanical Theatre of University College, Gower Street, 
at 11 a.m. The sub-committees appointed January 11, 1878, 
have prepared, and circulated amongst the members, draft 
syllabuses of solid geometry, higher plane geometry, and geo* 
metrical conics, and will present their Reports at the meeting. 
All persons interested m the elementary teaching of geometry 
are invited to attend. 

According to a resolution of the St. Petersburg Society of 
Naturalists, Lhe work of Prof, Wagner on “Medium and 
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Hyclroids of the White Sea,” will be publlbhed in German and 
French, with fifty tables of engravings 

Thi Peabody Academy of Science [(Salem, Massachusetts, 
U,S A ), after n forced suspension of its publications for six 
years, announces that the Memoirs will be resumed at an early 
daLo. 

Dr, IIoek of Leiden writes us that a first part of the Zoo¬ 
logical Results of the Dutch Arctic Cruises with the 60-ton 
Schoonu Wilhm Hat cuts will shortly be published Ihc-eic- 
aults—a preliminary report of which Mr D'Uiban has given m 
the October number of the Ann. ami Mag. oj A T at. —will 

be published as an extra volume oF Lhc Nudcilandiichcs 
Afchiv fur Zoologit (Leiden, 1 £ T Brill) TIil di(Terent 
articles will be written in Lnglisb, French, or German, and Lhc 
distribution of the material has been as follow s — Sponges, Dr 
G C J, Vosmaer, Kclunoderms, Prof C K. Hoffmann; 
Ifydroids and Polyzoa, Dr W. J Yigelius ; Nemertmcans, l)r 
A A. W Ilubrcchl, other Woinis, Dr It Horst; Pycno- 
gonul'i and Crustaceans, Dr F. P. C. lluek , Lmnellibrancluate 
Mollusks, Mr, D van Ilaren Noman , Gadropodnus Mollusks, 
Mr Hi, W. vun Lidlh de Jeude; Fishes, Dr A A. W. 
IIubrechL, Ilirds, TVgf II. Schlegcl The first pait contains 
the Worms, the Pycnogonuls, the Lamelhbranihiate Mollusk 1 *, 
the Fishes, and a description of the only mammal captured, and 
will he issued before the end of January 

The death is announced of Pi of Karl 11 Heller of the k K. 
Theresianum at Vienna, a natuialist well known hy lusnumerous 
Wiitmgs. 

Reports, from Honolulu describe an eruption of the M.iuna 
Loa Volcano (Hawai) as Lhc grandest wlnth has ever been 
observed, It bigan on November 5 at some nine kilometres 
distance fioin the summit of the craler T He ciuplion of lava 
was accompanied by terrible explosions 

FARllIQUAKEb aie rcpoited (1) from RiC'Cia, where a shock 
was observed on Deccnibci ro m the afternoon , (z) from Scliloss 
Tiakoatyan and environs (111 Lhe mountains of Northern Cioatia), 
where thiee violent shocks occurred in the night of December 
10“ 11 , (3) from Smyrna, where, on December 12 at 9 40 p m , 
a tolerably powerful shock was noticed On the 231 d msl , 
about 5 p.m , a shock of earthquake was felt at Buchmest, 
Rm/tchnk, KusLcndje, GalaU, Bcrlad, and Jassy In the 
night of December 16-17 two earthquake shocks were felt in 
A gram, in close succession, about II pm About llie same 
hour shocks were observed in various parts of Cmniola and 
Styna, eg. 111 Gurkfcld at 11,4 and 119 p m , in Gios*onlag f 
near Fnedau, three quickly-successive shocks, in Pragerliof tw o 
pretty sharp shocks ; in Pcltau and in Marburg 011c strong shock 
each In Csakathum (Hungary) and neighbourhood strong 
earthquake motions were likewise observed the >*amc night 
about 11,20 pm. In the mght of December 2122 shocks 
were again felt m Agram, of which one about 1 a 111 
was pretty violent. In the environs of Agram slight eai Ill- 
vibrations ore still constantly being experienced, At abouL 
ten minutes past five o'clock p.m. on December 25 two rather 
severe shocks of earthquake occurred at Odessa within rt 
very short interval of each other They appear to have come 
from the direction of the Middle Danube, and, passing through 
Houmama and Bessarabia, spent themselves here on the shores 
of the Black Sea in South Russia. They seem to have been 
most strongly felt at the Bessarabian towns of Bieletz, Kishineff, 
and Tiraspol, for the walls of some of the houses were cracked 
in consequence. At Odessa the effects were limited to buildings 
and furniture being more or less roughly shaken, or light articles 
such as vueif bottles, and glasses, being thrown down. The 
weather was extremely mild and calm at the time, and the sky 
but very pai bally clouded. 


Falb’s theory is gaining in favour with the population, 
especially 4s he predicted fresh earthquakes in the Agram region 
from December 15 to 3 1 l*alb has enunciated his theory in a 
newly-published popular work entitled "Die Umw.ilzungcn lm 
Wellall" (Revolutions in the Universe) These are treated 
under three heads ; (1) in the star regions, (2) in the region of 
clouds , and (3) in Lhi^depths of the earth. 

lnr tomb of Immanuel Kant at Konigsbcrg will scon In 
dccoialcd m a worthy manner. Upon a suitable pedestal a 
marble bust of the great philosupliei will he placed. The bust 
is the v orb of Prof Siemering 

11 Aillrlei gctammeltc ornithology eh e BeobachLungcn ” is 
the title of a new book fioin Lhe pen of Rudolf, Crow r n Pi nice 
of Austna, just published m a limited number of copies, which 
have been presented by tin. authoi Lo Ins friends 

A monumij.ni of the celebialcd ornithologist Naum aim was 
recently unveiled in the Sclilossgarten at Kuthen upon Lhe 
occasion of the ccnlenmy of Naumann’s birth. 

Tltc German Fish cues Union have, according to the proposal 
of lTof Nitsche of Ihaiand, resolved to offer a prize of 50c 
marks (25/ ) for the best treatise on lhe following subject Of 
the ova of fish which are sown out for breeding, and particuUily 
of the ova of the Salmomdsu, a large percentage is completely 
destroyed by fungi, well-known to piscicultunsts as byssus or 
“mould,” and belonging partly to the family of bchizomycetre 
and paitly to that of Saprolegmacca A detailed bolanica 
description of Lhc respective gcneia and species, their biology 
and propagation, as well is an account of lhc manner of then 
introduction into lhc piSwiculluial apparatus, of the condition' 
which favour then development and of the way in which the) 
destroy the ovum, is now requued At the same time the ques¬ 
tions 01 e to be discussed wheihci and by what niLans it would be 
posable to prevent their introduction, and whaL measure-, would 
best slop a continued spreading of the evil when once introduced 
into a breeding place 'lhc ti entires are lo be «-entr f undci the 
ii'.ual formalities, to the office of Lhc German Fisheries Uniun, 
<J, Leip/igei Plalz, Beilm The competition for the prize 15 tc 
be an mlern-itional one, and the ticati^cs nuy lie written 11 
Ceiman, l'nglisli, 01 hiuicli. The final turn is October I 
1SS2. 

We have received specimens of Lhc diaiies published by 
Messrs De La Rue. While their beauty and convenience com 
mend them to everybody, they ought Lo be of special value Lc 
liners of science, as they contain so many scientific data. 1 lien 
gel-up and gcneial ulilily arc beyond praise 

'I he CompUsitmlus of the Paris Academy of .Science* fui 
December 20 is enluely occupied with the discourses pronounced 
at the funeral of M Michel Charles by rcpro^entativcs of the 
vauouS bodies with which the deceased member was connected— 
MM. J Bertrand, Bouquet, I au^sedat, Dumas, and RulUiul 

At the lint meeting of the St Pctcishuig Society ol 
Gardening M. Gngorn.ll made an mtuc-ding cummuniLatior 
on Japanese gardens. The Japanese are most passionate lo\er« 
ot gardening, which is carried on by all classes of society j 
from the great palaces to the most linmble liou->c^. Girdening, 
as well as the art of making bouquets, is taught in schools, and 
nowhere eUe in F.urupe arc there *0 many gaidens as m Japan 
The species cultivated 111 the .small private gardens are uiustly 
miniature representatives* of great tree 5 !. All new species and 
vancLies of garden flowers and trees are sold at high juices and 
become known throughout the country with gieat rapidity M 
Gngoricff exhibited during his lecture a most interesting collec 
tion of photographs of Japanese gardens 

The Russian scientific bodies continue to express then 
sympathy with Prof, Mendeleeff on the occasion of the refusal 
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by the Academy of Sciences to admit him as Member of that 
body. The Russian Chemical and Physical Society, while 
electing him Honorary Member, has presented him with an 
address in which it is stated that the Society considers him " to 
be a chemlBt who has no equal among Russian chemists ” Many 
scientific bodies a* the UniverMLy of Kicff, the Society of 
Hygiene, <Stc , have elected him Honorary Member or President. 
A public subscription has been opened for the institution of a 
prize hearing his name, and a great dinner was given in his 
honour by the St Petersburg savants , among whom we notice 
the most eminent Russian Members of the Academy of Sen nces 
It is worthy of notice that Professors Korkin and betchenoff, as 
well as the late M. Ililferding, the Panslavist explorer of 
Slavonian literature, met at the hands of the Academy of 
Sciences the same fate as M. Mendeleeff. 

The law for the isolation of the French National Library hns 
been adopted by both Houses of the French Parliament, and 
the necessary expropriation for the great woik will begin imme¬ 
diately 

At a recent sitting (he Municipal Council of Paris voted a 
sum of 400/. for the estnbli lnrent of a School of Chemistry. 
It will be opened free to the pupils of the r everal Municipal 
schools who are de irons of practice 111 chemical Industrie . 

The French Government is to establish in Egypt a school of 
Egyptol >gy, which will be directed by M Maspero, now Pro¬ 
fessor of Egyptology to ihe College of Fiance This creation 
will be the third school established abroad at the expense of the 
French Budget, The two others arc one at Rome and the other 
at Athens. 

The Thirteenth Annual Report of the Eastbourne Na'U’al 
History Society testifies to the Society's continued prospeniy 
At the meeting of November 19 Dr Koyston Pigott read an 
interesting paper on "The Limits of IIuronn Vision ” 

The Procetdxng\ of the Belfast Natural History and Philo 
fiophical Society for 1878-80 contains, besides several general 
papers, a few natural history papers of local interest, including 
one (wiLh illustrations) on Irish Spiders, by Mr Thomas 
Workman. 

A BA I NEOLOdlCAL and a patent ] roUction exhibition wd be 
held at Frankfort-on the Main m 1S81. 


OUR ASTRONOMICAL COLUMN 

Variaiile Stars —Amongst the stars which, from a com¬ 
parison of the various catalogues exhibit more or less strongly 
signs of variability, may be mentioned the following, which ne 
take in order of right ascension , the positions are tor the year 
1880:— 

1 Lalande 2037-8. R.A. ih. 3m. 24s, N P.D. 38° jo's. 
On September 29, 1790, Lalande rated this star iom,, and on 
December 27 following, 8‘g ; the B.D. (by which letters we 
refer to the Bonn Durchmusterung ) has 7 o. Harding marks it 
a ninth. 

2 40 Cnssiopese. R A. ih 28m 57s , N.P n 
Lalande calls this star 4m. in September, 1789, and G 1 

1790. In A Icelander’s /one No. 167 on January I M , 1843, 1 
wss estimated 7, yet in the B.D. it is 5 2 In the find Radcliffe 
catalogue, where great attention was given to the magnitudes it 
is 4 7 , Piazzi has 6, Groombndge 5 6, and Hen the lame. 

3 Lalande 48645. R.A, 2h 32m. 15s., N.P D 40° 57''4 
Estimated 9m September, 1790, and 74 in January billowing; 
but it has since been discerned with the naked eye, Ileis calling 
it 6 7* The B.D. has 6*7 It is not in Houzeau 

4 Bradley 396. R.A 2h. 53m. 139., N P.D. 8* 59' 8. 
Lalande rated this star 4 5 in November, 1789, and 7 in March, 
179a Groombndge, who made six observations for position, 
estimated it 7, Ileis and Carrington 6, while it is 5’5 in the 
B. D 

5- 35 Camelopardl. We have already referred to the marked 


discordances m the estimates of the magnitude of this star m the 
various catalogues Dembowski has directed attention to the 
probable variability of the principal component, and the star 
certainly deverves more regular attention at Lhe hands or obser¬ 
vers than it has yet received. R.A. 5I1. 54m 58s,, N PI). 
38" 25^5 lhe estimated magnitudes vary from 5 5 to 8. 

6, Attention may be once more directed to the star which 
Rumker compared with Encke's comet at Paramatta, N S W., 
on June 19, 1822, and wl ich he rated at the time 4 5 Whether 
it really attains lhi«* decree of brightness is not yet certain , it is 
however 6'0 111 the Uranonutrta AtgtnUna l and was observed as 
low as 8m. in 1873. The U D says 6 5. Its light is a full 
yellow R, A 7b 23m 15s , N.P D 91“ 39' 5. 

7 65 k' 1 Gcminorum. K A 7b 22m 21 1 * , N.P.D 6i° 50' 3. 
Lalande rated this star as luw as SI in March, 1794, but calls it 
5i in February following Bessel estimated it 7 , all other 
obsci vers *■ ay 5 or 5 6. 

8 16 L/eoms Minons R A. 9I1 42m 511., N P D. 49° 48' 7. 
D’Agelet has 5 and 7 8, Lalande 6J, Piazzi 8, the first Radcliffe 
Catalogue 6 6, Be-sU, Taylor, and the B D 7, Ilouzcnu 5 6, but 
neither Argelander nor Ileis included it amongst the stars 
viable to the naked eye 

9 Lalande 19034. R.A 9h. 34m. 49s, N.P D. 113“ 2 1 7. 
It appears strange that a star 1 olated as this is should not have 
been more frequently observrcl on the meridian, if always ax 
bright as say 5 m. IFAgelet and Piaz/i have not gut it , Lalande 
calls it 4^ on Match 21 , 1797 . Argelander lias 6 on March 6 , 
1850, 4 on bebruary 16, 1851, and 5 on March 8, 1852 , Ileis and 
Huuzcau call it 5, and Gould 5 2. 

If we may rely upon ihe observations of Kirdi caily in the 
last century there would appear to be sensible changes in the 
rclaLive brightness of 0 and S Scorpn , on January 17, 1704, he 
writes "0 und B erscluencn fast im gleicncr Grosse, jedoch S 
ein wemg heller (»etzt 1st 0 2, B 3 grosse)/’ while on April 1 
following he records "B merkheh grosser aU 0 ” Argelander 
and Ileis estimate 0 and B respectively 2 ar.d 2 3 , Gould has 
no sensible difference. 

10 Lalande 38405. R.A 2oh. om. 16*, N.P D. 94° 45' 4. 
This star was rated 6 on July 15, 1794, 7 on August 15, 8 011 
August 20, and 74 on August 30 of ihe following year It is & 
m Bessel, 7 in Wolfcr's map, one of the series of the Berlin 
Academy, and 6*7 in Heis and Ilou/eau Gould does not give 
it It might be inferred from Lalande's observations that the 
period 1*. not very long 

11 33 Capncorni. Cbacornnc says of this star . "Observde 
tnntot utus bnllnnic, tantnt mi ins qu’une etoile de 7 n>c grandeur 
dont elle e^t voisine M the seventh magnitude alluded to being, it 
may he presumed, O A 21386, which follows 2m, 12s., 9^4 to 
the south 33 Capncorni is 5 6 in Argelander, 6*5 in Heis and 
Behrmann, and 5*7 in Gould , it is one of Chacornac’s red stars, 
Gould also calls it red The evidence of variability in this case 
seems to re*d with Chacornar R A 2lh 17m 2is., NPD, 
1II b 2I''5. 

12. 171 Andromeda?, a star previously noted in this column 
as variable In the " British Catalogue it is rated 4, Bradley 
and Piaz/i call it 7 ; I alande’s three estimates are 5, 5 and 4 , 
D’Agelet has 3 4 and 6 , the first Radcliffe catalogue 3 9, and 
the B.D. 42; estimates from 4 to 7 are therefore * affluently 
confirmed , the variation may be slow, but the star certainly 
deserve* attention K A 2jh 32m. 15s, N P D 47 0 24' 1. 

The Comet 1873 VII — The comet discovered by Coggia at 
Marseille* on November 10 and by WuineLke on November 11 
was soon lost in Europe from it* rapid southerly motion ; indeed 
the observations extend over less than a week. The elements 
exhibited a similarity to tbo^e which had been assigned to a 
coineL detected by Pons in February, 1818, but very imperfectly 
observed, and Prof. Weiss, the present director of the Imperial 
Observatory at Vienna, was at the trouble of examining the 
question of possible identity as closely as the data permitted. He 
formed three normal potions frbm the small number of observa¬ 
tions—for November 11, 13, and 15—and under the condition 
that the fir*! and third normal* should be exactly represented he 
a r certained how the recond one was represented on the assump¬ 
tion (1) that the orbit was parabolic, (2) that the period of revo¬ 
lution corresponded to tne interval between tne perihelion* 
pas-ages in 1818 and 1873, or 55 82 years , and (3) that the 
comet had completed eight revolutions in this interval, or that 
the period extends only to 6 977 years. As a matter of figures 
the agreement was found to be slightly closer for hypothesis (3) 
than for the other two, the parabola snowing the largest differ- 



Dec. 30 , 1880 ] 


NATURE 


207 


ence. Hence so far as the paucity of data in 1873 enabled any 
judgment to be formed, the preference appeared to belong to the 
revolution m 6*977 years. On this supposition there would, be 
a very near approach to the orbit of Jupiter near the ascending 
node, which would render possible an amount of perturbation 
at some past time, that migut have fixed the comeL in an orbit of 
such limited dimensions 

If the comet were really revolving in an elliptical orbit wiLli 
this period of revolution, neglecting perturbations, which might 
however be sensible since 1873, it would be again due at pen 
helion about November 24 in the present year, in which case its 
track in the heavens would not be very dilTerenl from that 
followed in 1S73. We are not an are if any search ha* been 
made for the comet It would have been possible to have 
decided in 1673 ^ a short period were admissible could observa¬ 
tions have been obtained in the southern hemisphere - this was 
not done, and the identiLy of the comets of 18 iS and 1873 
remains therefore open to conjcctuie ; but it must be borne in 
mind that Lhe data in the former ycAi are in a high degree 
uncertain, 

Fecmulk's Comet —Element* computed by the discoverer 
fiorn observations at Copenhagen oil December 16, 17, and 20, 
have a general resemblance to those of Lhe comet of 1807, so 
elaborately discussed by Uessel, but after his 1 (.suiting period of 
many centuries, and considering Llie position of the orbit in the 
system, there can be of course no i|ue*Lion of identity of the-e 
bodies. At Green nidi noon on januaiy 1 the comet's position 
will be, by Pcihule’s elements, in k A 20I1 1 9m , N V D. 

70“ 24', and on January 5 m 1 < A 20I1 19 6m , N.F I) 68 3 30' 


CHEMICAL NOTES 

MM HautefluilLL and Ciiaihuis, in continuing their 
investigation of the conditions under which oxygen is tians 
formed into ozone, have shown 111 Comfit, j end. that the 
character of the elcctnc discharge to which the oxygen is 
subjected largely influences the quanluy of ozone produced If 
the discharge assume the character or a luminous shower the 
maximum amount of ozone is produced, the temperature of such 
a di charge being lower than that of lhe 01 din ary efflteve The 
production of Lliis special form of discharge is ensured by mixing 
wiLh the oxygen a small quantity of a foreign gas whose physical 
properties are dissimilar from those of oxygen, of the gases 
experimented with silicon flujnde has given the be*t results 
If nitrogen be the foreign gas the trail-.formation into ozone is. 
gi eater than when pure oxygen is employed, but the discharge is 
not altogether luuunaus. Hydrogen is more effective than 
nitrogen The presence of carbon dioxide also insures a large 
amount of ozonation In their earlier expeiintents on the lique¬ 
faction of ozone the authors only succeeded in obtaining a mist in 
the Cailletet tube when the pressure was suddenly withdrawn. 
They now find that if a mixture of carbon dioxide and oxygen 
which has been ozonised at a low temperature be submitted to 
the action of the silent discharge at — 23“, and be slightly com- 
picssed, the gas acquires a deep blue colour," and after a time a 
blue liquid is produced. At — 8S" the liquid is very dark blue. 
When carbon dioxide is decomposed by Lhe electric spark at 
- 23 0 a blue gas is produced, and at a certain pressure (exact 
pressure 15 not mentioned) the undecomposed carbon dioxide 
condenses to a blue coloured liquid By this experiment lhe 
authors think they have proved that ozoue is one of the products 
of the decomposition, by the spark, of carbon dioxide. 

The heat of formation of benzene has recently been measured 
by Thomsen (Berliner Benehte) nnd by Berthebt (Comfit, rend.) 
The results show considerable differences but from the accounts 
of the experiments, Thomsen's number seems the more trust¬ 
worthy. For the heat of combustion of gaseous benzene Thom¬ 
sen finds the number 805,800 heat units ; Berthelot the number 
776,000 For the heat uf formation of gaseous benzene, at 
constant volume, from amorphous carbon and hydrogen, Thom 
sen finds ~ 20,120 heat units j Berthelot, on the other hand, 
finds + 580a Berthelot does not state whether this number is 
calculated for constant volume or constant pressure. Thom ,cn 
makes certain theoretical deductions from the value winch he 
has found for the heat of formation of benzene, basing these on 
his calculations for the heat of formation of "singly- and 
duubly-Linked" carbon atoms (see Nature, vol xxh p. 608): 
he concludes that the generally accepted hexag m formula for 


benzene is probably incorrect, and Lhat a formula in which each 
carbon atom is “singly linked " to Lhree others u lobe preferred 

Berthelot finds the heat of formation of gaseous dipro- 
pargyl—C fl ll a —a metamer of benzene—from amorphous carbon 
to be -64,800 heat units The instability and easy polymerisa¬ 
tion of Lins body are explained by the great absorption of heat 
which Occurs m its formation Attempts to transform dipro- 
pargyl into benzene were unsuccessful. Berthelot has also 
determined the herts of formation of various hydrocarbons, and 
find* certain con dan t diffcrencesbetwcen the successive members 
of homologous series. 

Herr V, Meyer describe* m the Berliner Benehte a very 
elegant modification of his method of determining vapour densi¬ 
ties, whereby the specific gravities uf permanent gases may be 
rc\dily measmed at veiy high temperatures. At the highest 
temperature of a Schlusing's furnace (about 1400 ) the density 
of hydrogen vapour was normal. It has n )W been shown Lhat 
the coefficients of expansion of the following gases ure not 
changed at very high temperatures tellurium, sulphur, nitrogen, 
oxygen, hydrogen, mercury, carbon dioxide, hydrochloric acid, 
arsemous oxide. 

The following numbers for the vapour densities of tellurium 
and selenium have been recently obtained by Dcville and Troosl 
(Comfit rend ) —Selenium at 1420“ = 5 68 (calculated = 5 54), 
tellurium at 1440" = 9 o, at 1390* — 9 08 (calculated ■= 8 93] 

In the Wien Acad. Benehte Herr Offer describes the results 
of experiments which he thinks show that Guthrie's cryohydrates 
are merely mixtures of various salts and ice alcohol dissolves 
the ice, leaving a “skeleton” of undissolveil salt, cold water 
dissolves the ^alt, and leaves the ice with the form uf Lhe cryo- 
hydrate Solution of a cryohydrale is attended with the same 
thermal change as solution of the salL and ice separately. 

The connection which exists between the opium and cinchona 
alkaloids, and between bDth of these groups of compounds and 
pyridine, has been recently made more apparent by the work of 
llcrr E v. Genchlen (BerlinerDcriehte), who has shown that 
the so called apophyllemc acid—obtained by oxidising (he opium 
alkaloid coUrimie—is really the acid methyl salt of pyridine dicar- 
boxylic acid, which ncid is obtained from the cinchona alkaloid 
cinchonine, and which when heated with lime yields pyridine- 

When an aqueous solution of potassium, sodium, it lithium 
chloride, or potassium nitrate is kept for some Lime in n vertical 
Lube, the upper part of which i* maintained at a considerably 
higher temperalurc Ilian the l jwer part, diffusion of the salt from 
the hotter to the colder part occurs, according to M C. Soret 
(NUutjorschei ) The amount of diffusion m a given time 
depends upon the original concentration of the solution, and is 
also connected with the molecular weight of the salt used. 

M. Dufei stated some little time since that the refractive 
index of a mixture of lsDinurphou* salts 111 soluLmn is equal to 
the mean of Lhe indices of the comp >nent* Herr Fock (in 
Zatschnjc fur Crystallognxfihu) concludes, from measurements 
of the refiactive indices of solutions of thallium and )iotas*ium 
alums, of lead and strontium thiosulphate, and of magnesium 
chromate and sulphate, that Dufct’s statement doe* not hold 
good in all cases for the second pair of salts mentioned above 
it 1- approximately correct In Comfit . rend Dufet gives num¬ 
bers snowing that hi* statement applies to a mixtuie of magne¬ 
sium and zinc sulphates 

In Comfit rend M Dermrcay descuhes two new compounds 
containing sulphur, nitrogen, and chlorine, viz, SNC1 and 
(bN),CT the former prepaied by passing chlorine into a solution 
of nitrogen sulphide in chloroform, und the latter by adding 
nitrogen sulphide to a solution, in chloroform, of the compound 
SNLl. bNCl Is partly decomposed by heat, in accordance with 
1 Lhe equaion 2SNCI =N, + b v (Jl a 

j The relation between the total energy developed in the 
I chemical reactions which occur in various kinds of galvanic 
battene* and the energy which appears in the form of current 
electricity, his heen recently studied by Thomsen (Wiedemann's 
Anna ten) using a thermal method of measuring the total energy. 
He finds that the whole of the energy developed in the chemical 
change appears as electric energy in Darnell’s battery (with 
closed circuit), and in those forms of buttcnes in which the 
metallic surface of the negative electrode is not changed by the 
electrolytic process, when nitric acid is used as electrolyte the 
same total conversion of one into another foim of energy is 
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nearly realised, but the gradual absorption, by the liquid, of 
reduction products, tsviU to cause a deviation from thu lemlt. 

Berthelot has recently studied ( Compi tend ) the action of 
ait and of hydrochloric acid in presence of an, on pure mercury 
lie confirms the generally accepted fact that pure mercury lb 
very slowly and superficially oxidised by the action of air at 
ordinary temperatures If gaseous hydrochloric acid is shaken 
with mercury in presence of air mercurous chloride and water 
are produced. This reaction (IIg B -h 2IICI I O —Hg,C],+ H, 0 ) 
is attended with the evolution of 53,400 thermal units, whereas 
the oxidation of mercury (Ilg + O = IlgO) is attended with 
the evolution of only 21,100 units The action of hydrochloric 
acid m presence of air on copper (Cu u I 2IICI + O = 
Cu,Cl- + H a O) is accompanied by the cvulution of 26,51x1 
thcnnnl units, hydrochloric acid in absence of air is, as is well 
known, almost without action on metallic copper. 

In the course of Un> investigation into the action of phosphorus 
on hydrjodic acid, Damoisum ( Compt tend ) describes a method 
for preparing phosphonium iodide m a ‘'tale sufficiently pure for 
general use. Ten parts ordinary phosphorus 111 small piece-, arc 
allowed to react for •.ome time on twenty-two parts of an aqueous 
solution of hydnodic acid (saturated m the cold), Luo parts 
iodine are added, and the phosphorous acul which is produced is 
separated from the crystals of phosphomum iodide by washing 
With aqueous hydnodic acid. 

A SERIES of compounds, derived from nmnohydric alcohols, in 
which the “hydrnxylic hydrogen " of the alcohol is replaced by 
aluminium, is described ( Chem News ) by Gladstone and Tribe 
These bodies are prepared by the action of aluminium in presence 
of alninimmn iodide on the alcohol The new substances are 
solids, melting to clear liquids which do not solidify at tempera¬ 
tures much below the melting poults of the solids, they are 
decomposed by water with formation of aluminium hydrate and 
the corresponding alcohol. 

The sulphides of vanadium have been investigated by Kay 
{Chem. Sot Jour*.). The compounds obtained by Berzelius by 
theacticn of sulphuretted hydrogen on solutions of vanadium 
salts are shown to contain oxygen m addition to vanadium and 
sulphur, but no definite formula can be assigned to any of these 
bodies. Vanadium tnsulpLide V,S^ is obtained by the action of 
dry sulphuretted hydrogen on heated vanadium Inoxide, as 
described by Berzelius When this compound is heated to bright 
redness 111 hydrogen, it is reduced to the disulphide VgSj, and 
when heated with sulphur to 400° it is converted into Lhc 
pentasulphide V s S D 

In the Chem. Soc. Journ King/clt describes expciiments on 
the atmospheric oxidation of phosphorus which seem to prove 
that ozoue and hydrogen peroxide are simultaneously produced 
when air is drawn over phosphorus partially immersed in water 

Many 90 called basic sulphates of iron have been from time 
to time described - of the fifteen which are generally recognised 
as probably existing it would appear from Pickering's expen 
meats (Chem Soc. [oui n.) that only one, viz. 2 l l e a O a SO A , 
actually exists 

Dr. Sydney Marsden has recently experimented on the 
action of boron on vanoui metals at high temperatures, lie 
finds {Proc R S. Edin and Chem . Soc. Journ ) that silver dis¬ 
solves amorphous boron, and that on cooling, pure boron is 
obtained partly in the graphitoidal, partly m the adamantine 
form. Copper combines with boron to form the compound 
B.Cuj. 

Prop. Bellati has published in pamphlet form, under the 
title 11 Propriety termiche notevoh di oleum lodun doppi,” an 
extended and careful senes of observations of the specific gravities, 
specific heats, thermal expansions, and thermal changes which 
accompany changes of colour and structure, of Beveral double 
iodides of mercury, more especially of Lhe three salts llgl 9 . zAgl, 
Hgl g . 3AgI, and HgI B Cu a Tj 

Herr Haass describes in the Berliner Berichte a simple 
method of illustrating the existence of the so-called "critical 
pressure" described in this journal by Carnelley. A small piece 
of mercunc chloride is placed in a gla^a tube which U dosed at 
one end, and communicate! at the other with a Bunsen pump. 
So long oa the manometer registers less than about 400 mm. 
pressure it u not possible to melt the mercuric chloride by heating 
R; the salt passes at once from the sobd to the gaseous state. 
But immediately the pressure rises above about 420 mm. the 
mercuric chloride melts, 


In studying the condensation products of aldehyde Prof. 
Lieben has obtained (Wud AJkad. Bcr.) a new alcohol belonging 
to the same senes a s glycerin, viz. C 4 H 7 (OH)j The new com¬ 
pound, called butenyl glycerin by Lieben, is a syrupy, sweet- 
Lasting liquid, soluble in water, boiling at I72°-I75° under a 
pressure of 27 mm. It forms a triace tin analogous in properties 
to Lhe natural fats , when heated with oxalic acid its behaviour is 
Mmilnr to that of glycenn formic acid 13 produced along with 
an ody, strongly smelling substance which has not as yet been 
fully examined 


PHYSICAL NOTES 

Mons A Anuoi proposes a new formula for calculating 
altitudes fiom barometric observations, based upon that given 
oiigmally by Laplace The existing method of calculation from 
observed monthly nr annual means is found, as PlanLamuur has 
shown, to be defective, since its results exhibit an uncertainty 
that vanes with the season, an elevated station appearing to lie 
higher by day and in summer than at night 01 111 winter As an 
example, when the height of lhe Gieat St, Bernard is measured 
by comparison of barometer observations between that place 
and Geneva, it would appeal that the height of the GreaL St*. 
Bernard exhibits a diui 11 al variation of 17 met red in winter and 
of more than 47 metres 111 summer , while the mean of the June 
oh'-ervations gives a height of 25 metres higher Linn that found 
from the January number 1 These anomalies M Angot ex¬ 
plains by the facts llnL the mean temperature betwien the sta¬ 
tions is nut exactly equal to thu half sum of the rtvn LunpeiatuiC", 
and that the weight of the air bcLween the two rtaLiuns is mi the 
other haud greater when the mean tempeiatuic is low The 
rather complicated formula proposed by M Angot gives the 
diffeience in altitude by calculating directly the height of each 
station above an imaginary plane at which the barometric pres¬ 
sure is equal to 760 millims. No empirical coefficients are 
needed 111 this cose, the standard constants of Keguault and 
others fm air and aqueous vapour being taken M. Angut has 
recalculated fiom his formula a new set of tables, involving all 
the corrections that must be applied to the older tables of Lhe 
Bureau des Longitudes. 

IN a recent number of the Journal dc Genh'C M Colladon 
has pointed out that a poplar or other tall tree may, if its roots 
strike into damp soil, serve as a lightning-conductor to protect a 
house , and he thinks he has verified this conjecture by examin¬ 
ation of a number of individual cases of lightning-stroke. In 
the case however where the house stands between the tree and a 
piece of water, a pond or a stream, the shortest path for the 
lightning from the tree to the wet conductor may^bc through the 
house 1 

^ von Zoch has described a new kmd of electric dust-figures, 
which he legards as having an important bearing upon the theory 
of discharges in vacua, being in opposition to the view-i of 
Crookes. Tubes of I to 3 cenUuis. diameter, and from 10 to 30 
ccntims in length, were closed at both ends by corks picictd Lo 
receive copper wires In the tubes were placed vaiious powders, 
bion/c powder being chiefly used in preference to other 1 ', which 
being light cl adhered lo the sides of the tube One wire was 
then connected with the positive conductor of an electric machine; 
fiom the other the lcpelled declriciLy dissipated itself into the 
air In other case-* the discharges of Leyden jars weic employed, 
lhc experiments were all conducted at atmospheric pressure. 
When thus treated the bron/e powder arranged lt-elf in beauti¬ 
fully -maiked ridges or strata, varying in legularity according to 
the original distribution of the powder. A space free from all 
traces of powder was observed to surround the positive pole. 
Uusually there was a corresponding accumulation about the 
negative pole These ridges or ablations may be compared to 
the a trail ficat 1011s observable In Geissler tubes ; and Herr Zoch 
shows that van rtions in the strength of the electric discharge*, 
in the width of the tubes, See., produce upon these figures similar 
effects Lo those they produce on the luminous stria: of vacuous 
tabes. In this present case a mechanical repulsion of the particles 
lying near the poles undoubtedly takes place , and the author 
this research believes that the presence of light at the poles of 
the Geissler Lube may be similarly accounted for on the hypo¬ 
thesis that the lummouB regions are those of less density than the 
non luminous. Since the bronze powder is heaped up mostly 
about the negative pole the inference is that at the nc^uLive pole 
of a Geasier tube the residual gas has a greater density than at 
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any other part The stratifications produced by electric dis 
charges through flames may be similarly explained; and these 
researches have an obvious bearing on the structure of Licliten- 
berg's well-known figures 

Mons Mek( adieu has been devoting some atluiliun to the 
subject of the photophone, and moie particularly to the produc¬ 
tion of sounds by the simpler forms of the instrument, in winch a 
selenium icccivrr with its electrical connections »s dispensed 
With Hie mu-ical photoplionc—or, as M Mercadicr chooses 
to style it, |Jil ladionlionc—may be dcsuibcd as a sort nf 
optical siren, in wlucli a rotating dish pieiced with holc^ i-« 
inteiposed in the path of a period of lays of light, causing 
intermit tenets nf rcgulai period varying with Lhe speed of Lhc 
dish Oui lcadcii will remember that such a beam falling on a 
simple dish of metal or of hard rubber throws it into \1b1at10n, and 
It emits a note coiresponding in pitch with the frequency of the 
intermit tenets of the light Tn Prof Bell’s actual mstiumcnt 
tins 11 siren” was a heavy disk of brass pierced with holts M. 
Mercadler prefers a disk of black paper gummed upon a glass 
disk in order to get nd of the whistling sounds which even a 
gentle current of air produces on the brass disk It may be 
noted in passing that M Duboscq has independently constructed 
Mmilar disks The receiving disks were fixed in a suitable 
holdei at the end of a short India rubber heming-tubc M. 
Mercadicr finds that when opaque disks of /me, copper, and 
other substances arc employed to receive the beams, vuy little 
difference in the loudness of Lhe sounds can be ptrcuvul, 
whether the disks are polished or not. But the thickness uf the 
disks is of grc.it importance, thin ones answ ermg mudi belter 
than those a little (flicker With transparent lamina: such as 
glass and quart/, M, Mercadier obtains strong effects, wherein 
l J rof. Hell found only feeble results with these substance. The 
degree of polish is here unimportant nlso ; but a film of sinul e or 
whiLe paint, or of metallic silver on the front nf the disk, dimi¬ 
nishes its powers, while, on the contrary, the loudness 1. augmented 
by blackening the back of the disk M Mercadicr employed as 
sources of light the lime-light and (lames of petroleum fed w ilh 
oxygen. 

Ill HJ\ F. Kiocke lias lately discovered an anomalous pio- 
lerty in hypo.ulpbUe ofleul in respccL of its actiun on polarised 
ight. This substance usually exhibits circularly pulauseil light* 
but Ivloclcc has found that plates cut peipcndiudaily Lo the 
optic axi« f when viewed 111 the held of n polaiiscope by parallel 
rays of light, appear unenually bright, being divided by daik 
bands into six sectors, of winch opposite pairs arc equally bright 
Ill convergent light, moreover, the uiduvuy ring figuie of a 
uniaxial ciystal is not seen, buL instead there apneais in each 
sector a figure of the form characteristic i.f the oidinary biaxial 
crystal, anil having the plane of the optic axes perpendicular to 
the neighbouring edge of the crystal lhe explanation of this 
curious phenomenon appeals to lie that theie is some anomaly 
in the molecular structuie of the ciystals, by virtue of which the 
six portions aie compressed equally each 111 direction per pen 
dicular to the neighbouring face of the prism. 

In the Vienna Hrrukte for June, 18S0, Victm von Lang 
describes a form of dichr 01 scope, in which a small impiuvement 
upon the common form has been made Usually Lhe small 
square aperLure through which light is admitted to the rhomb of 
spar is fixed rigidly to the tubular holder of the lallei In the 
new form the square aperture u cut in a diaphragm fasLcned to 
an oulei Lube, which can be rotated round Lhe inner lhc 
advantages gamed in permitting the rhomb of spar to be Lurued 
independently of the aperture are obvious, A plano-convex 
lens of small magnifying power is added as usual as an eyepiece 
at the otlici end of the rhumb. 

M. Amagat has experimented on the compressibility of 
oxygen gas in an apparatus in which the working fluid foi trans¬ 
mitting the piessiirc was mercury. Since the experiments of 
Kegnault it has been commonly assumed that the absorption of 
the gas by mercury at high pressures and temperatures rendered 
inexact any such experiment. M, Amagat howevci finds that 
the absorption Is almost insensible, an oxygen manometer And a 
nitrogen manometer giving identical indications for several days, 
even with temperatures varying up to ioo°. 

MM nAUTEFKUiLLE and Ciiaituis have continued their 
researches on the IiquefacLion of ozone, which they have lately 
liquefied in the presence of carbonic ncid. They believe the 
point ofliquefacLion of ozone to bfe very near that of carbonic 


acid, and on mixing ozonised oxygen with carbonic acid and 
submitting it in a capillary tube Lo a slow pressure at a tempera¬ 
ture of - 23" (obtained by the evaporation of methylic chloride), 
they obtained a liquid separated by a distinct menibuis from the 
gas Tins liquid was of a clear blue Lint, as was the compressed 
gas above it. If the substance is then allowed tn expand gently 
and immediately compressed, the liquid becomes much more 
blue, owing to the greater proportion of liquefied o/onc The 
blue tint thus characteristic of o/anc under pre^suic proven it Ln 
be present in the gases which result when the silent electric 
discharge is passed through carbonic acid gas for some houis 

Fdison has lately patented a 11 r udwmeUr” This is an 
instiument for measuring the amount of c'eUnc current flowing 
tlnough a circuit, or in other woid, a nit fr? for electric currents 
to tell the number oF webeis that hue been supplied. The 
name is at least in accordance with the inventor’s usuil abundant 
ingeniosily 

In lhe Compt ir 7 nidus M Gouy publishes an extract from a 
meruoii presented by him to the Aeodemie des Sciences on the 
propagation of light In this memoir he proposes to examine 
the particular case of propagation of luminiferous waves, m 
winch, wdnlc the direction of the propagation of the movement 

Lonslant, the intensity of the waves or of the suuice of light 
varies. This problem, which has doubLlcss been suggested to 
the author by considerations derived from the photoplionc, affects 
the whole question of the measurement of the velocity of light, 
whether by the method”, of occultalions of Rcxmcr olid Fi/eau, 
or by that of abcnatJons (111 the rotating mirror), as devised by 
Foucault The fui mer case only is treated of 111 M Gouy’s papei 
Selling aside at first the case of dispersive media, and restucting 
the qucsLion L> isotiopic media, M Gouy investigates mathe¬ 
matically whether the velocity of piopagation of the amplitude is 
the same as that of the w ivr, and finds that this is the case only 
for those wave*, for which the differential equations contain no 
teims beyond those of Lhc second order—tho c in winch the 
vibration has virtually attained to the steady condition For such 
waves moreover in dispeisne media lhc amplitude is nuL propa¬ 
gated with the same vcloutyas the wave-, themselves, buL the 
amplitude itself varies according to a complex function of the 
wave lenglli accouling to an aseertainab'e periodic law. If w r e 
lemcmbcr rightly, a similai hydrodynamic investigation of the 
late of propagation of waves in walci was made some ycais ago 
by Prof Osborne Reynolds, wiLh the lcsult that the effective 
wave-front only travelled xL half Lhe velocity nf the steady 
waves The inference is that that which physicist-, usually Leim 
“ the velocity of lijjht ” is only the late nf propagation nf the 
w ive front, which is slnwei than Lhc true velocity, the letardation 
being greatest for the vibrations of greatest w ave-Icngtb 

Another new property of selenium is claimed ^ the disco 
very of M. Blondlot. He states that when selenium is rubbed 
upon platimiui, t.ich metal being connected with a terminal of 
a 1 amllary elcctiomclcr, a cuuent v> obsejved 'lliis curienl, 
whicliis observed to pass through the electrometei from Lhc 
platinum to the selenium, appeals therefore to dilTei Aom the 
tribu-elcclnc cunents discovcicd by Becqueicl, and which weic 
always in the same direction as the llieiuio clectuc currents 
whu.li would have been produced had the surfaces of friction been 
directly heated The true theimo elecLnc current of a selenium 
platinum pair i^, ncLoiding to M Blondlot, from ‘-clenium lo 
platinum through the heated junction One curious point staled 
by M Blondlot is that no indication whatever is obtained upon 
the capillary electiometci by friction 1 it tween two mcLaK, 01 
between two ii)sill.iloi s, 01 hetu een a metal .and an msuhlnr 
1 he clecUometer 111 the selenium expenment indicated a diffe!- 
ence of potential about equal to that of one Darnell’s celL 

Magnus and Tyndall found carbonic acid to have a con¬ 
siderable absorbent action on radiant heat. Dr Lcchcr (n r nn 
AtaJ Ain ) has Lately made new observations, especially as to ah 
soipLion of solar radiation by the carbonic acid in the atmospheic. 
Kxpenmenti with a gas lamp and glass cylinder first sinned 
that carbonic acid in a lojgtli of 214 mm. gave passage to 94‘S 
per cent, of the radiation, 536 mm 93*8 per cent , 917 mm 
89‘Q per cenL. At Grei fens tens ., outside of Vienna (chosen for 
pure air), the atm’;* rays aLo were proved to undergo consider¬ 
able weakening in passage through carbonic aud gas. A layer 
of this gas one metre thick absorbed abuut 13 per cent when 
the tun had an altitude of 59°, the number however diminished 
in proportion as the sun got bwer This shows that the absorp¬ 
tion of solar radiation by carbonic acid is selective, and that the 


210 


NATURE 


[Dec. 30 , 1880 


absorbable* wave-lengthi become more rare the greater the atmo¬ 
spheric layer the rayi have already traversed. The aaLhor cal¬ 
culates from his experiments the proportion of carbonic acid in 
the atmosphere, finding It 3*27 in 10,000 ports by volume ; a 
number agreeing so well with results of chemical analysis as to 
indicate that this is a good way of determining the carbonic acid 
in tbe Atmosphere and its variations, applicable, too, at heights 
where direct measurements are impossible 

Herr Winkelmann proves by experiment (IVm i Ann 
No. ll) that the heat conduction of ethylene decreases somewhat 
with increased pressure The pressure was varied from IO to 
740 mm (Comparative experiments with air showed no in¬ 
fluence of pressure ) The author explains the phenomenon by 
the divergence of ethylene from Boyle’s law The action of 
cohesion-forces between the molecules is indicated by that fact, 
and this will cause, at each collision, a temporary retardation of 
the straight movements, which eflect will occur oftener the 
greater the number uf collisions (? e the greater the density) 
Hence this retardation will Increasingly affect the velocity with 
which two contiguous layers of different temperature exchange 
the energy of their motions 

A REMARK aule fall of ram in Austria and neighbouring 
parts on August 11-15 this year, has been closely investigated 
by Dr Mann ( Wien. Ahad. Am.), on the bahis of data From 
260 stations in Austria-Hungary, Bavaria, Switzerland, and 
Saxony. This fall caused the Danube at Vienna to lench (on 
the i8ih) its highest summer level in this century The rain 
began in Siebenhurgen and south-east Hungary on the nth, 
and m general went from cast to west It was most extensive 
on the I2lh, and the heaviest fall was in Snlzkaminergut and 
neighbourhood The Tam-area is found to lie on the west and 
north-west side of the area of lowest air-pressnre, and to stretch 
westwards far over the border uf the minimum region Near 
the centre of lowest pressure the precipitation was much less 
than in c evcrnl ports distant fiom it The non existence of a 
minimum producing power of rainfall (contrary to common 
views), and the incapability of so great rainfall as that in the 
present case attracting a minimum and influencing its propaga¬ 
tion, nre noteworthy. The general conclusion anived at is that 
no rel ition is demonstrable between barometric variation and 
rainfall; the full of the barometer does not primarily depend on 
the rainfall, and is not perceptibly influenced by it Dr Hann 
finds this confirmed by an examination of several other heavy 
rainfalls in Ihcn relation to distribution of air-pressure 

Till bait and the ice in cryohydrates have been regarded 
by Prof (.uthiie as in chemical combination In 1877 
Herr I’fanndler expressed the \iew that cryohydrates were 
merely mixtures of salt and icc. Tins view is also maintained 
by Ilcrr Offer, who in a recent paper to the Vienna Academy 
raises various objections to the existence of cryohydrates as 
chemical compounds. 7 he numbers expressing the quantities 
In which the water unites with the salts in various cryohydrates, 
indicate no stoichiometric law, and tell much rather in favour of 
chemical mixtures No cryohydrate forms a clear and pure 
crystal, but always an opaque confused crystalline mass The 
phenomena which occur ulien cryohydrates arc brought into 
alcohol and into water arc consulted to be against I’rof. 
Guthrie's view The heat-absorption of cryohydutes m dis¬ 
solving, as compared with that of ihe '-alt and ice sepaiatcly, 
only presents differences which lie within the errors of observa¬ 
tion Further, Herr Offer compared the specific gravity of 
several cryohydrates with those or their constituents, and found 
pretty close agreement. 

From recent magnetic researches Herr Auerbach ( W\ed Ann. 
No. 11) finds the temporary magnetism of cylindrical bodies, 
ceteris paribus , proportional to the mass , greater the greater the 
length, the less the thickness , Lhe greater the density , depen¬ 
dent only on form, not on size, in the case of nickel, according 
to density and force, a quarter to half as much as in iron. It 
increases with magnetising force, first proportionally, then (except 
with very small density) more quickly, and at last more slowly. 
The quick increase u greater the denser the body. The turn¬ 
ing point is, for the same density, at the same place, but with 
itronger forces the greater the density , for magnetic saturation 
of powders extremely strong forces are necessary. Herr 
Auerbach theorises on these results. 

Another paper on magnetism in these Annalm is by Herr 
Baur, and deals with the " function of magnetisation" for very 
small magnetising forces; the influence of temperature on it; 


the magneLi'abdity of iron at very high temperature*; Gore's 
phenomenon , and the function for varieties of iron. Among 
other results, the Bmaller Lhe magnetising forre lhe greater is the 
influence of temperature on the function in question. Up to a 
certain force the function increases with increase in temperature, 
but beyond that it decrease-. With weak forces the temporary 
magnetic moment rises quickly (with nse of te nperature; to a 
maximum at red glow, then sinks quickly to ml , with strong 
forces it gradually sinks, with rise of temperature, to a very 
low value at red glow. With increased magnetic force Gore's 
phenomenon becomes more mtrnse and prolonged, and it occurs 
at a higher glow In mdmaryiron the function of magnetisation 
reaches its maximum very quickly, in iron filings later, and in 
electrolytic iron very Inte. 


GEOGRAPHICAL NOTES 

The glacier of the Hyelnukher Mountain, the chief summit of 
the Siberian or Great Alray, which has not been visited by men 
of Bcience during lhe lad fifty years, was recently explored hy an 
expedition engaged in ibe study of Lhe life of the West Siberian 
natives After having crossed lhe 9000 feet high Alps of Lhe 
Ichouya, the explorers descended into Ihe pretty and wealthy 
broad valley of theTchnuya, whence, fallowing the Arkhyt Uiver, 
Ihey soon reached lhe foot of the mighly Kerel giaour The 
glacier, which Forms in its loner parG a mcr de glace two miles 
long and 2800 ftet wide, was accurately explored and surveyed 
during a wcck by lhe expedition from its lowei end to a great 
ice Dll, where the Iravtllers were compelled to stop their work 
before amoving wall of ice, v hile mighty misses of snow fell, one 
after lhe other, on the glacier from the neighbouring mountains. 
After having surveyed the glacier and made several drawings of 
lhe severe cencry which it affords, the travellers relumed to the 
valley of Ouimon, and thence to the civilised towns 

The astronomical dUummalions nf positions u Inch were made 
by M Fyevtbuff during his journey from Khnhdn through Mon¬ 
golia to Kalgin, and from Ourga to Kosh .igatcli, are published 
by Col Scharnhnrst in the list number nf the hxvstta nf the 
Russian Geographical Society They are most welcome, as they 
come from a country where exact determinations aie very scanty. 
— The same fascicule of the Jzvtdia contains M. Da non off's cata¬ 
logue of seventy-five determinations of heights in the northern 
inti easlem pails of the province of Kouldja and in tile moun¬ 
tains which tiordei iL noith md ca t, and M Scvcrtsoff’s map 
of his route on the Pamir Uang-koul, south-east of the I akc 
Kara-koul. 

The Km si in travel Ins who hnvebeen engaged in the ex pi ora¬ 
tion of Central Asu aie now returning to Sf Fcteisburg Col. 
Tishevalsky 1-, expected i-vcry day, and the Russian (iengi aphical 
SocieLy, at its fast meeting (December 15), elected the inde¬ 
fatigable traveller an l[on*iraiy Member M I’otanin is already 
at bt. Petersburg, and will soon give 1 lecture on his journey to 
Western Mongolia, as alnn M Pycvtsnff, who travelled with 
merchants fmui Biysk to Khou-khou khoLo, and who during his 
journey collected much uialtrial for the corirction of the map of 
Mongolia M MushkUnff, who has exploied llie glacier of 
Zarafslmn (Naiure, vol xxm p 44), gave a lecture at the Inst 
meeting of the Russian Geographical Society on his excursion. 
This traveller, contrary to M. Severtsoff's experience, did not 
find in the 'Ihian-Shan any l uccs of the glacial period 

The Kouban Ncrvs announces the Appearance, m the Sea of 
Azoff, of a rew hi tie island, romc 150 feet in diameter, and IO 
feet above the level of the water Its appearance was accom¬ 
panied with a kind of marine eruption. It is 150 brasses distant 
from the shore, where a crevice has appeared. 

The organisation of the Polar meteorological station on the 
Lena is being actively carried out by Prof. Lentz The director 
of the station will be M Yurgens. 

Prof, NordenskJold is again thinking of fresh enterprises. 
At present a ship is being built at the Lena estuary, in which he 
intends to start on a new Arctic expedition in the summer 
of 1882 

Trince Borghesf, the Italian African traveller, has arrived 
near Tnpohs from Wadai. This is tbe fint time that a traveller 
from Darfur has reached the Mediterranean by way of Wadai 
and Bo mu. 

The Leipzig publishing firm of Ferd Hirt and Son announce 
that Major Serpa Pinto 1 * great African work of travel will be 
published in January, 1881. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Alfred C. H addon, B.A , Scholar of Christ's College, 
Demonstrator of Comparative Anatomy, and Curator of Zoology 
in the University of Cambridge, has been appointed Professor of 
Zoology at the Royal College of Science, Dublin. 

The movement to found a college at Dundee ha* been revived, 
and at a meeting last week it was announced by Dr. Baxter, the 
Procurator Fiscal, that he was 111 a position to place 125,000/. 
at the head of a subscription for the purpose Owens College 
Manchester, is proposed as the model of the Dundee Institution’ 

During recent years much has been done in Russia by pnvaLe 
initiative for primary education m natural science Now we 
notice the creation at St. Petersburg of a special institution, the 
aim of which is to devise and collect apparatus and diauings fur 
the teaching of natural science in primary school* A special 
collection of objects intended foi the lllustiation of science will 
be sent from school to school by the Committee, and lectures 
will be given in each school on the subject 

The building of the new bibemu Umvusiry is being briskly 
carried on It will contain twenLy laige rooms for lectures, as 
well as spacious lialL for ihc mu-.aim and librny The building 
for anatomy, as well as the hospital fur clinical medicine, will 
be erected in accordance with the latent hygienic principles A 
special building will lie appiupruled for the physical calnnel 
and the astronomical observatory. 

Thf Moscow University is closed for an indelcrmimtc tone 
because of the disturbances among medical students, and Lhrce 
hundred students are incaicerated in the town prison 


SCIENTIFIC SERIALS 

Jownul of (he Franlhn / n\tifnt tj December—Boiler ex¬ 
periments, by Mr Isberwood —New eleclnc motor, by Mr. 
Griscom —The Sawyer electric light —Procmlini's of Institute, 
&c 

Bulletin He V Aiademie RoyaU dr: S , iotas de Beirut, Nos g 
and Io —Influence of liquids on the sound of sonorous bells 
which contain them 01 which ate imnur ed iu them, by 
M Montigny —On the chemicil composition of ihe ejmlole of 
Quenast, by M Renard —O11 Lac-Is and De Bennie, bv M 
Madly. 7 

No 11 —On the compensation of a chain of geodetic ti angles, 
by M Atlan. —I'xcretory appaiatu-, of Ireunatodes and Ceslode 
(3rd paper), by M l'raipont. 

Rtvisia Sanitifico Induslt tale, No 21, November 15—On 
Bnherohed]y in crystallisation, by 1 W Uombicei—On beats, 
the third sound of Tarliru, t^c (concluded), by Dr Crotti 

No. 22, November 30.—On some singulai phenomena of 
geometrical optics, by Prof Lnssani 

Rtale litxtuto Lombardo di Sacnzc e Lettere . Rmdiconti , 
vol Tin fasc xvn., November n_—On l'eronospora vittroln 
and the cryptognmic laboratory, by l'rof. Gnrovagho —On 
measurement of the thermo-luminous radiations of the sun, by 
Dr Chistoni—Fourth ■.enes of reseaichcs and studies on the 
pelagic fauna of the Italian lakes (short rAuml), by Prof Pavesi. 
—The leprosy of Ancient Italy, especially of Comacchio, by 
Prof Sangalli 7 

Rosm§s t September 1880, contains — -Theodor Vuy, on the re¬ 
habilitation of shattered authorities , considerations on the educa¬ 
tion of the future Di Ernst Krause, sketch of the development 
history of the history of development, No. 3.—Dr H Muller 
on the variability of alpine flowers.—Leopold Einstein, appre¬ 
hension and comprehension, a study m the philosophy of lan¬ 
guage.—Short notices and extracts from journals. Literary and 
cntical notices. 

October —Prof Fntr Schultze, the transformation of human 
fundamental conceptions on the threshold of modern times — 
Prof. Dr. Hordes, on phacops and dalmnnites, genera of tnlo 
bites and their probable genetic connection —George Potomi, 
on the purport of the stony particles to be found in the flesh 
of the pear and generally in the Pomaces.—Dr. Fritz Muller, 
Paltostoma torrenUum t a gnat with two forms of females, one 
with a month for honey-sucking the other with a mouth for 
blood-sucking (with illustration).—Sl^ort notices and extracts 
from journals. Literary and cntical notices. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, December 16 — rrof H. E. Roscoe, 
president, in the chair.—The following communications, &c., 
were made.—On the estimation of nilmgen by combustion, 
including the nitro-compounds, by J Ruflle. The author rccom 
mends the use of the following mixture instead of soda lime in 
the process of Will and Varrentrapp —Two molecule of 
sodium hydrate, one molecule of pure lime, and one molecule 
of sodium hyposulphite, the substance before burning being 
mixed with about its own weight of a mixture of sulphur and 
wood charcoal By tins process good results were obtained with 
sodium nitrate, picric acid, &c —Dr. Carnelly then showed some 
experiments as to the eflect of pressure in raising the melting- 
points of ice, camphor, and mercuric chloride. By suspending 
a cylinder of ice (foimed muni the bulb of a thermometer) in a 
Torricellian vacuum and condensing the aqueous vapour by a 
freezing mixture, so as to keep the vacuum perfect, Ihe author 
lus raised ice to 180° C before it melted In the experiment 
shown, through an accident, the temperature only rn*c to 30° C. 
before the cylinder fell off the theimometer. Camphor winch 
was boiling in a tube solidified when the pressure was dimin¬ 
ished, though the healing was continued Mercuric chloride, 
which under dimim hed pressure had been raised considerably 
above its melting-point, melted and boiled as soon as it was 
exposed to atmospheric pressure —On some naphthalene deriva¬ 
tives, by Di Armstrong and Mr Giuliani 

Geological Society, Dccemhei 15.—Robert Etheridge, 
h K b , pi evident in the chair.—William Phjall Benton, Rev. 
George Clements, J Kerr Gulland, Francis T S Ilnughinn, 
George Bmglcy Luke, and William Mansell MacCnlloch, M D , 
were elected 1'eIIow's , and Pjof Luigi Bcllaidi of Turin, and 
Di M. Neumnyi of Viemn, foreign Correspondents of the 
Society The following communications were lead —On the 
constitution and history of grits and sandstones, by John Arthur 
Phillips, F Cm S In the first part of this paper the author 
described the microscopic, and chemical struct 111c of a large 
series of grits, sandstones, and in some cases quarl/iles, of 
various geological ages, noticing finally several sands of more or 
less reLent d ile 'I lie cementing maieiml in ihc harder varieties 
is commonly, to a large extent, siliceous. The grains vary con- 
suleiably in lonn and in the nature of then mclosurcs, cavities of 
vaiunis kinds anil minute ciystnls of schorl or rulile not being 
mre. The author drew attention to the evidence of the depo- 
sitinn of secondary quartz upon the original giains, so as to con¬ 
tinue ns crystal structure, which sometimes exlnhils externally 
a crystal fuim This is frequently observable in sandstone of 
Caihomferous, Perlman, and Tnassic age felspar grains are 
not unfr;quently pie^em, with scales of mica and minute chlorite 
and equdote Chemical analyses of some vanities were also 
given, The author then considered the clfcet of flowing watei 
upon li auspoi ted particles of sand or gravel II 1 finite from 
Ills investigations that fragments of quail? or schorl less than 
one fiftieth at an inch 111 diameter retain their angularity for a 
very long period indeed, lemaining, under ordinary circum- 
stmees, unrounded; but they me much more rapidly rounded 
by the acLmn of wind. It i> thus pi oh able that 1 minded grains 
of LJiis kind in some of the older rocks, as, for example, ccitain 
of tlie 'I nassic sandstones, may be the lesult of A ulian action 
—'Ihe chair was then taken by J W Hulke, FRs, V.r.G S. 
—On a new species of Yrttfvuta from the Purbeck heiis of (lie 
Vale of Wardour, by R Illuridge, F R S , pie^ident, with a 
note on the Mraligiaphical position of the fossil hy the Rev. W. 
K Andicws In this paper the author described a s pours 1 f 
Ttigtwut discovered by the Rev W R Andrews in the “under- 
lied" of Ihc Middle Purbeck senes 111 the Vale of Wardour 
The specimens were found in the railway-cutting one mile west 
of Dmton Station, The shell w'as referred to d’Orhigny’s sec* 
lmn “Glabra:” of the genus Tnqoma t and named lnyvnia 
dtnnnodi 1. In its ornamentation it closely resembles T tenn 
Uxta r Lye , of the Portland oolite, but is more depressed and 
lengthened posteriorly, and destitute of the anlecannal space 
which occurs in all known Jurassic “Glabra? ” The escutcheon 
is remarkably large, and possesses transveise rugie, ns in the 
Neocomian “ Quodrata: " 'Ihe author regarded the species as 
a transition form connecting the two groups of Driyonue above- 
mentioned. The description of the new species was accom¬ 
panied by a note on the Purbeck strata of the Vale of Wardour 
by the Rev W R Andrews. 

Meteorological Society, December 15 —Mr G. J, Symons, 
F R.S , president, in the chair —J Coventry, J W Moore, 
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M.D , W. T. Faulln, J, Porter, and Capt. W. C Smith were 
elected Fellows—The following papers were read —Report 
on the phenological observations for the year 1880, by the Kev 
T. A Preston, M.A., F M.S Agriculturally speaking the 
year may be considered as disappointing Till June the 
weather was such as has rarely been experienced for farm 
operations, The Beverc cold of the winter broke up and 
mellowed the soil, and the dry open weather enabled farmers to 
clan their land from the excessive giowth of weeds caused 
by the damp of the year before The dry May was noL favour¬ 
able for the hay, which suffered severely in some places, but 
still a crop with far more real nourishment in it than would be 
obtained from n rank growth would have been secured had it 
not licen for the terrible floods of July m the Midland Counties, 
which not only seriously injured the crop, so that it was fre¬ 
quently not worth the trouble of removing off the land, but also 
carried it entirely away 111 low-lying districts The com again, 
which was looking most promising till July, suflered much 
during that damp period, and had it not been for the subsequent 
fine weather would have been ruined. Hut the unfavourable 
season of 1879 produced very serious effects on vegetation, 
especially on trees and shrubs and then produce. The 
young wood of the liees was not ripened, and as a natural 
consequence Lhe severe winter killed an enormous quantity 
of home kinds, and greatly injured oLliern 11 Launistinus n 
was generally killed to the ground, and in some districts 
the destruction of other shrubs was ieveicly felt. The ever¬ 
greens in many cases lost large quantities of then leaves. Hollies 
especially aie mentioned by several observeis, and privet-hedges 
were rouiehmes quite leafless With icspect to fruit-trees, apples 
and pears in some localities (but not all) were hardly able to put 
forth any bloom, ami the crops were consequently extremely 
poor Wall-fruit was also a general failure, but this was parti¬ 
ally owing to severe wcaLher when the trees were in bloom, 
for in some in* tanccs the show of blooui was splendid Goose¬ 
berries and cun ants produced enormejuh crop**, and strawberries 
were veiy fine, but they lulled an unusually short time Seeds 
generally ripened with difficulty; much of the coin could not lie 
ground, nml a great deal was mixed up will) roughly-ground 
Indian corn and llavouicd to induce Lhe cattle to eat it. '1 he crop 
of ordinary gardiMi seeds W'as also far below Us u^ual quality, and 
some of the favourite gaiden flow ers were consequently very pool 
Among Lhe r p*nal features of llic yeai may be mentioned the 
great quantity of certain insects “Aphis” was m astonishing 
numbers 111 the eaily part of Lhe yeai The apple-shoots, before 
the leaves expanded, were in almost every case covered wiili the 
“grten fly," and among wild plants the Mealy Guelder-rose was 
especially attacked by them. “Wasps,” again, hive been m 
extraordinary numbers, and dreadful accounts of them have been 
bent to the various entomological periodicals , their numbers 
appear lo have exceeded all previous cxpci icncc The larva; of 
the gooseberry moth and of the goosebeny saw-fly have also 
been extremely destructive, and finally, as an undoubted result 
of Llie wet season of 1879, the larva: of the crane fly have been 
a perfect plague in some localities, and sheep licks 111 others. 
The acarciiy of small birds has been uni vet sally noticed , some, 
no doubt, perished from the cold, but vast numbers had migrated 
The cnui muus numbers of larks which hastened to the hastern 
Counties on the uutbreak of cold weather was astonishing.—On 
the vnuti ms of relative humidity ami tliermnmetuc dryness of 
the air, null changes of barometric pressure nt the Kew Observa¬ 
tory, by G M. Whipple, I),Sc , F.R.A S—On the relative 
frequency of given heights of the barometer readings, at the ltcw 
Obseivatoiy during the ten years 1870-79, by G M Whipple, 
B Sc , I R.A.S. 

Mmeralogical Society of Great Britain and Ireland, 
December 23 —Prof M. Forster lleddle, F.R S E , president, 
in the chair —Tiof. F. J Witk of Ilebingfors w-os elected a 
corrc-ponding member, and Messrs Baxter, Gray, James Cun¬ 
ningham, R. Shaw Simpson, II. B Guppy, and Stephen Vnrian 
as ordinary members —The following papers were reed and 
discussed ■— On Tyrceite, by the President.—On minerals new 
to Britain, by the President —Note on Gilbertitc, and on tin 
pseudomorphs from Bdowda Mine, by J. H Colima.—On 
Brochantite and its allies, by William Lemmons —On a remark¬ 
ably fine crystal of Eucloae, by L. Guyot ^On the action of 
organic acids on minerals, by Prof. II. C Bolton —Note on 
artificial Gay-Lnssite, by C Rammelsherg —Note an a peculiar 
carbonaceous substance from the Maesymarchog Colliery, by 
James S. Merry. 


Anthropological Institute, December < 14.—Edward B. 
Tylor, FR.S, president, in the chair.—The election of the 
Rev R A. Bullen as a member of the Institute was announced. 
—Mr W. St Chad Boscawen read a paper on "Hittite 
Civilisation ,J 

Institution of Civil Engineers, December 21. —W. H. 
Barlow, FRS., president, in the chair— The scrutineers 
reported that lhe following gentlemen had been duly elected to 
fill the several offices in the Council for the ensuing year ,—Mr, 
James Ab mclhy, president; Sir W G Armstrong, C B , 
K R.S , Sir J W. Ba7algette, C B , Mr. F. J Bramwell, 
F R S., and Mr J. Bmnlccs, vice-presidents; Mr. G. Berkley, 
Mr. G U Bruce, Sir John Coode, Mr. E. A. Cowpei, Mr. A. 
Gilc*, Sir Charles A. Hartley, Mr. H. Hayter, Dr W, Pole, 
I.R S , Mr R Knwlinson, C B , Mr. A. M Kendel, Dr. C. 
W. Siemens, F R.S , Mr D Stevenson, Sir W Thomson, 
F R.S., Sir Joseph Whitworth, IUrt , F.R.S., and Mr. E 
Woods, other members of Council. 

Edinburgh 

Royal Society, December 20 —Sir WyviIIe Thomson, 
vice-president, in the chair —Mr John Aitken read a paper 
on dust, fogs, and clouds, which wc give on another page. 
—Mr E Sang communicated a note on the solar eclipse 
of Decembei 31, i8So, which is visible in our islands.*— 
Di Marsden, in a paper on the preparation uf adamantine 
carbon, lnLmintcd thal he had at length effected the crystal¬ 
lisation of cnibon 111 the cubical form The crystals he 
hail obtained weie however far too minute to be of any 
commercial value —Prof Blylh described an clcclnc sono¬ 
meter, consisting of a wire nionochord, which, traversed by 
an interrupted electric current, was set into strung vibration? 
between the pules of a hor^e shoe magnet. The notes 
given out were loudest when (hey were harmonic^ of the 
fundamental mtcirupted note which was hounded by a vi¬ 
brating tuning-fork inserted in the circuit—Dr Haycraft com¬ 
municated an explanation of the amoelxnd motions of masses 
of protoplasm, illustrating his thcoiy by an extiemely simple 
mechanical contrivance An India rubber ball perforated 
with several small apertures was filled with colouicd white of 
egg, and immersed in a solution oF L ugar of about the same 
density as the albumen When a gentle pressure was applied, 
the albumen was foiced out m long continuous processes. and 
when the pressure was telaxed the processes at once retracted 
inside the ball again, probably m virtue of the action of the 
viscosity and surface-tension of the gelatinous matter Thus 
was explained the retraction of the amo boid processes, after 
they had been expelled by contraction of the internal muscular 
stiucturc. 
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DR. GUNTHER ON FISHES 
An lntrodu* turn to the Study of Fishes. By Albert C L 
G GunLher, MA,MD,PhD,FRS, Keeper of the 
Zoological Department in the British Museum (Edin¬ 
burgh . A and C Black, 1880 ) 

GENERAL work on Fishes could not have been 
undeitaken by a more thoroughly qualified writei 
than Dr Gunther Twenty years ago and more he com¬ 
menced studying the collection of this cvcr-inteiesLiug 
and most important group in the vauks of the British 
Museum, with what success let not only the present fine 
collection of fish in the National Museum declare, but 
also that truly wonderful work, to be the pioduct of one 
man's labour-., "The Catalogue of Fishes,” m eight 
volumes, published by order of the Trustees of the British 
Museum Fishes have always been a subject of great 
interest to mankind , their commercial value interests 
some, others, as keen spoilsmen, could noL exist without 
their finny prey , from the caihcst times, and among 
the cailiesL records, we find them of importance as articles 
of food To the man of science, lie he or lie he not a 
specialist, fishes are of an ever-increasing mteiest, placed 
at Lhc very beginning of vertebrate life, and by their study 
wc seem to see mine clearly into the evolution of that life 
which culminated in the production of ourselves 

A book to tell us in carefully selected generihlics all 
about fishei such the English reader had no access to, 
untd the publication of this lolumc If it come not up to 
a perfect standard I10M could it be otherwise, for had not the 
history of the structure of fish, their habits, their distribu¬ 
tion, their classification to be condensed within the limit 
of a few hundred page-., and the wonder is that ho much 
will be found heie given, not that a few things have been 
left unnoticed or but pai Lially touched upon We ha\e 
looked over each page of the handsomely goL-up, well- 
printed, and wcll-illu-.trated volume, and wc feel ceiLam 
that iL must find a pUcc on the shelf of all biologisls, 
and that it will find a place in the libraries also of that 
vastly larger class, the intelligent general reader 

The fust and slighil) ^mallei half of the volume treats 
of fishe-s in gcncial , the second half of fishes from a 
system itic and descnptive point of View The woik 
opens wiLh an account of the history and literature of the 
subject beginning with Aristotle, who had a perfect 
knowledge of the general strucluie of fish, and who 
wrote about Lhem some three and a half centuries be¬ 
fore the Christian era , which account is continued to 
the most recent Limes, the work done by Ray, ArLedi, 
Linncus, Bloch, Lacdptde, Cuvier, Agassiz, Muller, being 
passed in review The next twelve chapters treat of 
the external morphology of fish and of then internal 
structure. We would have liked more details about the 
recent researches into the modifications to be met with in 
fishes’ tails ; Lhe descnption of the electrical organs to be 
met with in some fish is far loo brief, the myology of 
fishes is dismissed with a hule over a page, as if it were 
not a favourite subject with the author, and yet it is one 
worth working at and by no means deficient in promise 
In the chaptei on Respiration the subject of the tempera- 
Vol xxm —No 584 


Lure in fishes is scarcely alluded to ; the chapter on the 
Reproductive Instincts of Fish is sure to interest the 
rLaders, some of whom may learn for the first time of 
female fishes taking care of their progeny, and more 
curious, of male fishes doing the same The chapter on 
the Growth and Variation of Fishc, is well illustrated by 
woodcuts of some remarkable changes of form in fish 
The fourteenth chaptei treats oT domesticated and ac¬ 
climatised fishes, on the artificial impregnation of ova, 
tenacity of life and reproduction of lost parts, hybernation 
111 fhhes (.1 misuse of this term), useful and poisonous 
fishes The uses of fishes to man our author dispose^ of 
in twelve lines, and it would almost seem as if he would 
rather not have referred to such a subic, t at all in the 
scientific paU of this Lreatise In these twelve lines we 
find Lhe folio ring - "In the Polar regions nptuaUy whole 
tubes aic entirely dependent on Lhi 1 class for sub^i .tmee " 
Without \entunng on cutinsm we would ask, Is Lhis so ' 
Do the inhabitants of the Polar regions support their life 
wholly on fish, or aie they not indebted for a large portion 
of their heat-piodu:mg food to the flesh or blubbm of 
mammals 7 and do not the inhabitants of ti opical countries, 
on Lhe contiary, manage often Lo support their existence 
almost entirely on fish food ? 

While the chapteis concerning the distribution of fishes 
in time leave a good deal to be desired, those on the 
distn buiion of fishe^ in spree are most excellent, that on 
the fishes of Lhe deep sea contains a complete list of deep- 
sea foims with the deplhs ns ascertained by the diedgings 
of the C JiaUen^et, wlrch hst contains appncntlv over 100 
spines. Before the voyigc of Lhc Chalhnjn scarcely 
thiity deep-sea fishes weie known Though this number 
has been no*v so ven nun h increased yet no new types 
of fi&mihci have been discoveied Perfectly novel and 
veiy inLaesting modifications of rcitain organs have been 
met with, but nothing more than what m ght h ire been 
expected fiom our pieviou-. knowledge ot the group The 
guaLcst depth leached hitherto b\ a dmlge in which 
fishes ucic inclosed is 2900 fa thorn i , but the specimens 
thui obtained belong to a spceies (Gono\t,witi mn t 
whnli would seem to he LXlicmeb abundant in the upper 
5(1 it.1 of the Atlantic and P 1. itu (’ceans md were very 
piohtbly caught by iho dredge in rl* nsi cm The next 
giLaLest depth, 2750 fathoms, 1111M hi m erpted ns one at 
wlmhlishe. undmibicilh do Inc fhe fish obhunid at 
thi^ depth in the \tkintic, Batnyophn fi'toi, shoving b> 
us ivhole habit that it i-. a form living on lhc bottom of 
lie" o^ean 

" The fish fauna of the deep sea, ’ wntes Lh Gunther, 
14 is compo-icd chiefly o r foims or modifications of 
forms which we find lLpiesentcd at the suifare in Lhe 
cold or tcmpciatc /ones 01 which appear as nocturnal 
pelagic foims' 1 The Chondroptcrygians aic few in 
number, noL descending to a depth of more than 600 
fathoms 1 he Acanthoptcr)gians, which fmni tlu mnjonlv 
of the coast an 1 surface faun is, arc also s-nnlilv, iepre- 
sented ; gcneia identical with suffice types are (on/ined 
to the same incon-udeinble depth* as lhc Chondro- 
pterygians,'while thoie AranthopUTVgi ms w hit h are so 
much specialised for the lire* in the deep sen as Lo deserve 
generic separation, langc from 200 to 2400 fathoms 
Three distinct families belong to the deep se 1 fauna, vi/ 
Trachypteridre, Lophotid.c, and Notacanthul*, they 

L 
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respectively consist of three, one, and two genera, 
Gadidac, Ophidudz, and Macruridae are very numerous, 
ranging through all depths, they constitute about one-fourth 
of the whole deep-sea fauna Of Physostomi, the families 
of Sternoptychidae, Scopelidje, StomiatidcE, Salmomdx, 
Bathythnssidsc, Alepocephalid.t, Halosauridcc, and 
Muraemdx are represented. Of these the ScopcLoids are 
the most numerous, constituting nearly another fourth of 
the fauna. Salinonidce arc scarce, with three small 
genera only Bathythnssido: includes one species only, 
which is probably confined in its vertical as well as 
horizontal range , it (Bathythrissa dorsalis) occurs at a 
depth of about 350 fathoms in the sea of Japan The 
Alepocephalidac and Halosaurulre, known befoie the 
Challenger Expedition from isolated examples only, piovc 
to be true, widely spiead, deep-sea types Eels are well 
represented, and seem to descend to the greatest depths; 
Myxine has been obtained from a depth of 345 faLhoms 

In the systematic portion Di GunLheT divides the class 
of fishes into foui sub-clashes the first Palrcichthycs, the 
second Telcostci, the third Cyrlostomata, and the fourth 
LcpLocardn The description of each order, sub-order, 
and family is given In addition nc have the diagnosis 
of all the more nupoitant gcneia, and undei these are 
given the names of the ‘‘pecies of economic value or 
special scientific interest. We select the following 
account of two interesting genera as examples taken from 
the eighth family of Lhe shaikh, Spinaced.TJ — 

"Acanihias—E ach dorsal fin with a spine Teeth 
equal in both jaws, rather small; their poinL is so much 
turned aside that the inner margin of tlic tooth foims the 
cutting edge Spiracles rather wide, immediately behind 
the eye 

" The two species of ' Spiny Dog Fishes/ A vulgans 
and A Blainv'illn, ha\e a veiy remarkable distribution, 
being found in the tcmpeiate seas of the Northern and 
Southern Hemispheres, but not in Lhc intermediate 
tropical zone They are of small size, but occur at times 
in inciedible nuinbus, as many as 20,000 having been 
taken in one .season on Lhc Cornish coast They do 
much injury to the fishermen by cutting their lines and 
carrying off their hooks 

"Centrophorus —Each dorsal fin with a spine, which 
however is sometimes so small as to be hidden below the 
skin, mouth wide , teeth of the lower jaw with the point 
more or less inclined backwards and outwards, upper 
teeth erect, triangular, or narrow, lanceolate wilh a single 
cusp, spiracles wide, behind the eye. 

-"Eight species are known from the southern parts of 
the European seas and one from the Moluccas , Lhcy do 
not appear to exceed a length of five feet According to 
the observations of E. P Wright some of the species at 
least live at a considerable depth, perhaps at a greater 
depth than any of the other known shaiks. The Portu¬ 
guese fishermen fish for them in 400 to 500 fathoms with 
a Line of some 600 fathoms m length The sharks caught 
were specimens of Ccntrophorus aviolepis. from three to 
four feet long, the sharks as Lhcy were hauled into the 
boat fell down inLo it like so many dead pigs, there was 
not the smallest motion of their bodies. Tnere can be 
no reasonable doubL that they were inhabitants of the 
same great depth as Hyalonrma, and that in fact they 
were killed by being dragged to the surface from the 
pressure of water under which they lived The dermal 
productions of some of the species have a very peculiar 
form, being leaf-shaped, pedunculate, or ribbed or bonded 
with an impression.” 

One other quotation must suffice ; the Clupeidz forms 


the twenty-second family of the Physostomii, which is the 
fourth order of the second sub-class ; after enumerating 
several genera, among them Engraulis, to which the 
Anchovy belongs, the hint being given that "lucrative 
fisheries of Anchovies might be established in Tasmania, 
where the same species occurs, in Chili, China, Japan, 
California, at Buenos Ayres, each of which countries 
possesses Anchovies by no means inferior to the Mediter¬ 
ranean species, ” the author proceeds to give the par¬ 
ticulars of the genus Clapea. After the scientific descrip¬ 
tion he adds — 

" This genus comprises more than sixty different species 
The majority arc of greater or less utility to man, but a 
few tropical species (C fhrissa, G venenosa , and others) 
acquire probably from then food highly poisonous pro¬ 
perties so as to endanger the life of persons eating them 
The most noteworthy species are — 

" 1 C harengus (the ' Herring') It is readily recog¬ 
nised by having an ovate patch of very small teeth on the 
vomer. Gill cover smooth without radiating ndges It 
inhabits in incredible numbers the German Ocean, the 
northern parts of the Atlantic, and the seas north of Asia. 
The heiring of the Atlantic coasts of North America is 
identical with thaL of Euinpe A second species has been 
supposed to exist on the British coast (C Isacfui ), but it 
comprises only individuals of a smaller size, the produce 
of a late or early spawn, Also the so-called 1 Whitebait 1 is 
not a distinct species, but consists chiefly of Lhc fry or the 
young of herrings, and is obtained ' in perfection' at 
localuies where these small fishes find an abundance of 
food, as in the esLuary of the Thames 

" 2 C miti\bih\ The herring of the North Pacific 
“3. C spmttus The 1 sprat,' without vomerine teeth. 
Gill cover smooth, without radiating ridges. Abundant 
on Lhe Atlantic coasts of Europe 

"4 C. thn^a One of the most common West Indian 
fishes, distinguished by the last dorsal ray being pro¬ 
longed into a filament Ilyrtl has discovered a small 
accessory branchial organ in Lhis specie*. 

“5, G alow The ' shad ' or ‘Alhce shad/with very 
fine and long gill-rakers, from sixty to eighty on the 
horizontal pan of the outer branchial arch, and with one 
or more black lateral blotches Coasts of Europe, ascend¬ 
ing rivers 

"6 C Jinta The ' shad ' or ' Twaite shad,’ with stout 
osseous gdl-rakcrs from twenty one to twenty-seven on 
the horizontal part of the outer branchial arch, and 
spotted like the preceding species CoasLs of Europe, 
ascending rivers and found in abundance in the Nile 
"7. C menhaden The 1 mossbanker/ common on the 
Atlantic coasts of the United States The economic value 
of this fish is surpassed in America only by that of the 
Gadoids, and is derived chiefly from its use as bait for other 
fishes and from the oil extracted from it, the annual 
yield of the latter exceeding that of the whale (from 
American fisheries). The refuse of the oil factories 
supplies a material of much value for artificial manures. 

"8 C sapidtsstma The American shad, abundant 
and an important food-fish on the Atlantic coasts of North 
America. Spawns in fresh water 

"9 G maliowocca The 'Gaspereau* or 'Ale-wife,' 
common on the Atlantic coasts of North America, ascend¬ 
ing into fresh water in early spnng and spawning in 
ponds and lakes 

"10 C ptlehardus . The 'Pilchard* or the 'Sardine,' 
equally abundant in the British Channel, on the coast of 
; Portugal, and in the Mediterranean, and readily recognised 
I by radiating ndges on the operculum, descending towards 
| the sub-operculum 

“n C sagax Representing the Pilchard in the 
’ Pacific, and found in equally large shoals on the coasts 
* of California, Chili, New Zealand, and Japan. 




yan . 6 , 1881] 


NATURE 


ai5 


n 12 . C. toli. The subject of a very extensive fishery 
on the coast of Sumatra for the sake of its roes, which are 
salted and exported to China, the dried fish themselves 
being sent into the interior of the island. The fish is 
called 1 Trubu' by the Malays, is about eighteen inches 
lone, and it is said that between fourteen and fifteen 
millions are caught annually. 

il 13 C scombnna . The 'oil sardine 1 of the eastern 
coast of the Indian Peninsula." 1 

These quotations will show the value and importance 
as well as the interest of the systematic and descriptive 
part of this volume, not a page of which is without some 



Tdcotri ja^ulator 

lines of most instructive reading, in many cases sufficiently 
so as to tempt one to turn “ Ichthyologist " on the spot 
We strongly recommend the reader to turn at once to the 
pages on the Salmomdae 'I his poition too is illustrated 
with many excellent figures, two of which, through the 
courtesy of the publishers, we are permitted to reproduce 
—the first is of a fish belonging to the genus Toxotes 
Two species of this genus arc known from the East Indies, 
one of which (T jamlatof) is the more common, and it 
ranges to Lhe north coast of Australia ft has received 
its name from its habit of squirting a drop of water at an 
insect which it perceives close to the surface in order to 



SkuJl of Plagyodtit Jero r. 

make it fall into it The Malays, who call it “ Ikan 
sumpit,” keep it in a bowl in order to witness this singular 
habit, which it continues even in captivity 

The second woodcut represents the bones of the head 
of one of the largest and most formidable of the deep-sea 
fishes. Of the genus Plagyodus but one species is known 
(P.ferox) It has been found off Madeira and in the sea 
off Tasmania. Other species have been noticed from 
Cuba and from the North Pacific, but it is doubtful if 
they differ specifically from P.ferox . The fish gfows to a 

1 In thii quotation the fin formula and references to worlci on the Hetnflff, 
Ac., art omiued 


length of six feet, and from the stomach of one specimen 
have been taken several eight-armed cuttle-fish, Crustacea, 
Ascidians, a young brama, twelve young boar fishes, a 
horse-mackerel, and one young of its own species The 
stomach is coucal,the commencement of the intestine has 
extremely thick walls, its inner surface being cellular, like 
the lung of a reptile, it has no pyloric appendage. All the 
bones are extremely thin, light, and flexible, containing very 
little earthy maLter. Very singular is the development of 
a system of abdominal ribs symmetrically arranged on 
both sides and extending the whole length of the abdomen. 
Perfect specimens are rarely obtained on account of the 
want of coherence of the muscular and osseous parts, 
caused by the diminution of pressure when the fish 
reaches Lhe surface of the waler The exact depth at 
which Plagyodits ferox lives is not known , probably it 
never uses above a depth of 300 fathoms , but woe betide 
any rash intruder thaL dares to descend into the realms 
of its abyss 

The volume closes wiLh some dncctions for collect¬ 
ing and preserving fishes--when practicable fishes when 
dead should be set to swim in spirit But we must not 
quote any more, so leave the cmious reader to find out 
the details of how, having caught his fish, he can cook it 
so as to make it of value for some national museum 


SULPHURIC ACID AND ALKALI 

A Theoretical andPractical 7 'ttaiise on f/n Manufacture 
of Sulphutic And and Alkali , 101th the Collateral 
Blanches 13 y George Lunge, PhD, f K S K, Pro¬ 
fessor of Technical Cbemi5ti> at the Federal Poly¬ 
technic School, Zurich (formerly manager of the Tyne 
Alkali Works, South Shiel \), Vol III (J Van Voorst, 
1880) 

n^HL publication of the third and concluding volume 
-L of Prof Lunge’s excellent work follows wondeifully 
soon on that of Lhe first and second This volume, which 
fully equals the oLhcr two in accuncy of description and 
clearness of style, is devoted to the subsidiary processes 
lying alongside of the main channel of Leblanc's great 
discovery We first find a chapter on the anunoniacal 
soda process now rising, through Solvay’s cxerLions, into 
well-merited and formidable competition with its older 
rival. The ash made by this theoretically beautifully 
simple and piactically most original process is very pure, 
containing fiom 98 to 99 pei cent of NaCOj, and free of 
couise from the impurities common to Leblanc’s ash of 
caustic soda and sulphide of sodium. 

But this Solvay's ash is less dense than that made by 
the old plan, and both German and English manufac¬ 
turers are now making a Leblanc ash of 98 per ccnL free 
from sulphur and of a dense quality The struggle, says 
Lunge, is not now one of purity, but merely of price, and 
so far Leblanc soda is holding Us own Here however 
the beneficial action of competition 15 seen if Messrs. 
Brunner, Mond, and Co., of Northwich and Sandbach, 
were not turning out from 35 to 40 tons of Solvay ash 
per diem , I cannot help thinking that the Leblanc soda- 
makers might have felt inclined to rest content with their 
previous performances. There is of course no chance of 
this new process turning out the old-fashioned plan until 
the chlorine of the common salt can by this new method 
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be made available as a marketable article. At present it 
runs away as calcium chloride , but if Weldon's process 
for regenerating the chlorine were to prove as successful 
as his well-known plan (of world-wide application) for 
obtaining it from the ordinary chlorine-still liquor has 
proved (and this so far has not come to pass), it is pretty 
clear that all the old alkali works would have to be | 
closed. Next come Lhe chapters on Bleaching Powder 
and Chlorate of Potash Here we find thirty-four pages 
of a practical treatise devoted to the theoretical con¬ 
sideration of the composition of bleaching powder, and 
even graphical formula: may be detected on some of these 
pages, to say nolhing of chemical equations of some com¬ 
plexity, involving the discussion of one of the most intri¬ 
cate of chemical problems This is a pretty dish to set 
before our "typical practical man," who only knows the 
substance he makes under Lhe names of “BP” or 
l< Chemic,” and would be puzzled to say of what 
it consisted. It is however a species of nourishment 
which it will do him good mwardl) to digest, for 
if he turns away from it in disgust and dismay, so much 
the woise for lum and his manufacture. "The rule of 
thumb,’ 1 as Mr Mundella truly said at Leeds the other 
day, "is now over, we stand at its grave." Cur manu¬ 
facturers must all be thoroughly trained in the scientific 
principles which underlie their trades. Noble and great 
Lhings have been done by Englishmen in the perfection 
and development of chemical industry, and still greater 
things remain for them to do , but whilst taking only 
proper credit for what England has done and is doing, 
let us not forget that Lhe general scientific education of 
our manufacturers and managers is far below that of Lheir 
Continental competitors It is no doubt quite due that 
no German alkali work could exist were it not for their 
import duty on English soda , for even with all their care 
and scientific knowledge, the Germans aie unable to 
compete on equal terms wilh us, thanks rather to the 
circumstances of our cnvnonment than to any special 
merits of our own 

But this artificial and economically unsound condition 
of Continental manufacture ought rather to urge us so to 
complete our sjstem that we not only shall have the 
advantages which geographical position and geological 
good fortune places at our disposal, but also that Lhorough 
scientific training and the knowledge of what is being 
done elsewhere, without which all natural advantages 
become comparatively valueless In this way and in this 
way only can we, as it seems to me, fight against the 
incubus of protective tariffs On this necessity for our 
typical "practical man” to re-consider his position and 
to aim himself foi the technical war with every appliance 
which science places at his disposal, Dr Lunge speaks 
so forcibly and so well in the preface to his third volume 
that I take the liberty of giving his remarks in extmso. 

I may however express my own doubts whether the 
British alkali-maker has, as Dr Lunge maintains, in 
reality been distanced by any foreign manufacturer of 
alkali or sulphuric acid, except so far as regards the 
import of British goods into countries where inland 
production is artificially stimulated by protection. As 
regards other chemical industries, especially those such 
as the manufacture of colours, in whjchgreat delicacy and 
care in manipulation and an intimate knowledge of the 


highest developments of organic chemistry are essential, 
one must in sorrow confess that Dr. Lange Ls perfectly 
right when he says that the English trade is rapidly 
passing into the hands of French and German houses. 

"Other books aim at nothing but giving an nceurate 
description of the present style of making sulphuric acid 
and alkali in England; and they leave the chemistry 
of the subject almost totally aside My treatise differs 
from this in several respects. First it gives a detailed 
chemical description of the raw materials, intermediate 
and final product*, of the modes of testing, and so forth, 
supplemented by numerous tables of solubilities, densi¬ 
ties, &c , and it also enters very fully into the theory of 
all the processes concerned, accurately citing all papers 
on the subject, so that the reader can go to these for 
further elucidation I am quite aware that a treatment 
of this kind will appear lengthy and superfluous to some 
leaders who look into this book merely for ‘practical’ 
hints. In this respect they will not, I trust, be dis¬ 
appointed either, but I make bold to say that they would 
do very well not to despise the scientific part, the purely 
chemical detail, of this work 

" Afterall,our subject belongs to the domain of dmmstry % 
and the times are far behind us when, in tlic manufacture 
of chemical products, the practical man with his rule of 
thumb could look down upon the chemist in the labora¬ 
tory—who in the former’s idea was at best only good for 
testing the materials, but whose interference with the 
works would invariably cause mischief That this was 
true to some extent, and still is so, where the chemist 
attempts to transfer his ideas into practice in a crude 
state without sufficient practical experience, nobody can 
possibly deny. But does the 1 practical man ’ on his part 
make no mistakes 7 

" Have not untold sums been wasted in futile ‘inven¬ 
tions’ and ‘improvements’ merely because ‘practical’ 
inventors lacked a scientific knowledge of their subject ? 
Probably very much larger sums have been lost in this 
way than by the deficiency in piactical experience of 
‘theoretical’ inventors, for the simple reason that the 
latter (.lass of inventors generally nave not so much 
means at command as the former It is a mere 
truism that theory and practice should always go 
hand in hand, but it must nevertheless be incul¬ 
cated over and over again, as would appear -from the 
fact that several costly books on perhaps the most impor¬ 
tant branch of chemical industry nave just been published 
with next to no chemistry in them And to what conse¬ 
quences does this neglect of a scientific treatment of 
practical subjects lead ? The author may be pardoned 
for illustrating this from his personal experience. A 
little more than sixteen years ago he left his native 
country for Great Britain, and he might justly hope to 
learn a great deal and find much more scope for himself 
m that country which he is proud to have made his 
second home. More particularly the manufacture of 
sulphuric acid, soda-ash, and bleachtng-powder was at 
that time quite insignificant in Germany, and not very 
considerable in France as compared with Great Britain, 
nor could the technical appliances, the yields, or even the 
punty of the products in the two former countries vie 
with those of the latter. How different matters are now 
is a matter of notoriety The manufacture of chemicals 
has made enormous strides forward, both in quantity and 
quality, in France, and even more so m Germany. Many 
of the chemicals of these countries outstrip those of 
English works in purity; and their plant and their pro¬ 
cesses are frequently superior to those used in Ac majo¬ 
rity of English works. Everybody knows how this has 
come about. The foreign chemists and manufacturers 
have looked all round, not merely in their own countries, 
but wherever they could find improved methods and 
apparatus, and upon the practical knowledge thus gained 
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they have brought to bear the scientific training they had 
received at their universities and polytechnic schools 
Thus they have already, in many fields formerly remu¬ 
nerative to BnLish manufacturers, distanced the latter 
immensely aided though these be by Lheir long occupation 
of the ground and bv permanent natural advantages, such 
as cheapness of coal and of freight, superior command of 
capital, &c., and this is likely to go on to an increasing 
extent if many British chemical manufacturers decline to 
profit from a scientific study of their le^pccLive branches 
This is all the less excusable, as England fiom of old has 
been a stronghold of scientific chemistry, and can hold 
its own against the whole woild in that respect " 

To these words I will only add that one of the best 
possible signs of advancement in Lhe study of science so 
necessary for the permanent well-being of our manufac¬ 
tures would be to find well-thumbed copies of Dr Lunge’s 
three volumes not only on the alkali-maker's shelves, bul 
in the house of every manager, and on the table of every 
free library in tlic manufacturing districts. 

11 E. Roscov 


OUR BOOK SHELF 

Aide-Ml moire du Voyage nr l J arD Kaltbriinner (Zurich 
Worker et Cie , 1881 ) 

THIS is a son of supplement to the “ Manuel du Voy- 
ageur 11 by the same author, noticed in these pages at the 
time of its appearance The present volume may be 
described as a collection of constants in all departments 
of science likely to be of service to Lhe scientific traveller, 
and indeed Lo studcnLs of many kinds Ii contains a 
series of sections in geogiaphy (mathematical, physical, 
and political), geology, biology, and anlhiopology To 
each section is prefived a list of works to be consulted on 
the partiLular subject, numerous plates and maps, an 
index, and a tabic of authors whose works are cited. 
The whole work seem-, to us well put together, the infor¬ 
mation really useful, and, so far as wc have tested, liust- 
wortliy, though the lists of works arc not always so com¬ 
plete as they might be, this can lie easily amended in 
subsequent editions To all interested in geography in 
its widest sense, the work must piovc of ical service 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible jot opinions txprcssid 
by his cot 1 espondt nts . Neither can he undtrlake to / cturn , or 
to eon espond with the wnto s of, rejtcftd manusenpts No 
notice ts taken of anonymous eommunuations 
The Editor urgently 1 eoiicsts eon espondt nts to ktepthnr Utters as 
short as possible The pressure on his spare is so great that it 

ts impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting and nm’cl facts.] 

Geological Climates 

I should not say more on this subject, but that (lie last paia 
graph of Mr Stark it O ml tier’s letter seems to imply Lhat I have 
adopted some of his views vsith mt acknowledgment. Now I 
certainly read his article in Nature of December 12, 1878, with 
much interest and profit f but, as regard* the special question of 
the cause of the mild climates of Locene and Miocene time-, I 
entirely disagreed wuh I11-. views, as i>. sufficiently shown by my 
recent letter in Naiure I quite admit thaL the closing up of 
the North Atlantic between Europe and North America might 
have considerably rni-ed the temperature of Britain, but it would 
just as certainly have rendered the Arctic regions even colder 
than they are now, by shutting out the Gulf Stream, whereas all 
the evidence points ti continuous mild Arctic climates through 
Cretaceous, Eocene, and Miocene tunes Again, though 1 admit 
that there has probably, mi more than one occasion during the 
Tertiary period, been a land connection between North-West 
Europe and North-Eut America, yet the peculiar dis ributiqn of 
the Tertiary mammalia of Europoand North America indicates 
that such connection was exceptional, and only endured for very 


shoit periods, the rule being a separation like that which now 
exists 1 could therefore only have quiLed Mr Gardner's view 
to disagree with it , and 1 did n d Hunk 11 advisiblf Lo encumber 
the exposition of my own theiry with in ire references of this 
kind than were nb olulcly necessary. 1 nny arid, that the 
ixLeii ion of the Miocene Arctic (lma to Gnnndl Land since 
Mr Gardners ai tide appeared, renders his vu ws still more 
untenable. Of coiuse I here refer to my chapLer on "Mild 
Ardic Climate'. " in "Tsland Life ” In my later to N\iukl I 
confined myself sti ictly to the point raided by I’rof ll.iugliion, 
which I did not consider had been adequately met by Mr 
Gaidncr's hypothesis. Ali HLD ll. WALLACE 

Is your correspondent, Mr Ingram of Belvoir Castle, quite 
ceitiuu that lie has n^t confused the .htiinarta Cur/iinghami of 
(Queensland w ith Cunnin^hamia lanctolatu of China ? 1 he names 
aie misleading II King 

Outburst, l’cltrfifield 


Temperature of the Breath 

From time to lime during the pasL few months lettei-. on 
11 the tc m pei at lire of the breath " have appeared in Nature, 
and some conjectures have been advanced regarding the cau-e 
of the high temperatures produced by bieathing on thermometers 
envel >ped 111 silk nr other mateiials 

One of the conre-pindents suppose- that the high tempera¬ 
ture thus produced indicates a coni ng action of the bic.Ub 
I lie ri.fi igc racing agency of re.puatio 1 by the healing of 
n.spued air ami hy evapnat on fiom the lungs 1 sufficiently 
well kn iwn, and has been calculated by Helmholtz , but it is 
scucely I n*n ai to asciibc to the bieath a temperature so ob¬ 
viously piuduccd by lhe mlcivcuUon of another ^gcnl, and this 
hypothesis would involve the rejection of all observations 
hiLhcrto made hy phy 1 dogi-ls 01 Lhe Lcmpei atui c oT the breath 
and of the blood 

A few lints which appealed 111 Naiure of October 7 in¬ 
dicated what appealed to me lo be Lhe simple and phdosophi 
cal explanation (/ e fiygioseopic condensation) of the phenomc 
non under discussion 'Ihe higher temperaluits produced 111 
dry than 111 wet weather, and by some material, lhan by others, 
di lincily point to the hygroscopic state and na’mu of the 
matcnal as the modifying influence- 

The question ii entnely physical, and not physiological 
Wrapping Lhe thci nomeler 1, a new faclui in taking the tem- 
peiatuic of the breath, and 1-, piwitl fanr, the cnu-c of the 
I114I1 lumper'll me' S ime further expuimcnts which I have 
just completed place the miL^ei beyond all doubt Nut to 
occupy your space with unncccs-ai y detail 1 !, J give only an 
out bin* of them — 

1 A cm lent of air duectcd upon Lhe bulb of a naked thermo¬ 
meter emsed no appreciable i. e neither did (he mercury use 
when the bull) was enveloped in silk , but when it w.is env. loped 
in di ud silk it lose several (legiec (Hie silk was dried by 
heat, and allowed to co i 111 a s'oppeied l> utJe ) 

2 Three lluritio niters- (l) hull) naked, (2) bulb wrapped m 
silk, (3) bulb wiappcd 111 dind mL— placed 111 n cuuent of hot 
damf air fui s mic minutes, mliked rcspietiveh 116°, 120", and 

,2 3 F 

3 Two thei nunnetei , one' naked, the* oLhei wiipjiedm silk, 
were placed m a Jlisk, with then '■Icms pas ed thnuigli the cork 
d hi disk was then immersed in lnt waltu (.ihout 15 0 E ) The 
naked theiinonieI lt n e rapidly, the coveted 011c veiy slowly 
After twenty minutes the lenipeialure of Lhe water was 120”, 
and the naked thermometei marked II2 1 , while the covered one 
regi tered only 108°, 

4 Twn thermometeis, one naked, the second wlapped m 
di led silk, wcie fixed in a disk as for la l expei irnnU, but a 
little water was placed in the disk, which was then plunged into 
hot wa^er a< before The naked Lheimrunctei rose lapidlyat 
fiist, bill it was soon outstepped by the covered oni I lie fol 
lowing was the icsulL after s mic minule —Water, 128% naked 
thermometer, n8 u , covered tlitrmomeler, 116 

5. 1 wo thermometer^, one naked, the see nul enveloped in 
dued sdk, were passed through a covei fitting a glass vessel 
which w \s carefully dried ami heated, ami Lhe cover was 
cemented on* to prevent the pah ngc of moisture From the air. 
After an hour the naked thermometer had cooled to 81 (tem- 
peratine of air), and the covered one lo 83 They were then 
changed to a similar vessel containing a lit Lie water, the 
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covered thermometer rose rapidly till it nearly touched 94", while 
the naked one remained stationary, 

[.The conclusions to which these experiments point are too 
obvious to require demonstration. C J. McNally 

Madras, December 9, 1880 


Selenium 

The use of selenium 111 the photoplione has suggested to me 
the possibility of using it in two ways, which I shall no w describe, 
thinking you may perhaps consider them of sufficient general 
interest to publish in Nature 

Firstly, it seems probable that selenium might be used to 
obtain the automatic registration in a chronograph of such phe¬ 
nomena as star transit!) It possesses the properly of being 
drawn into fine wire at a low temperature, but whether it can 
be drawn fine enough to represent transit wires m a telescope I 
do dot know. 

The arrangement vi ould be as shown in the diagram, where 
aa HD are parallel metal plates crossing the field of the tele¬ 


scope, and insulated from each other except by the selenium 
wires C c c c in one direction, and by a wire circuit passing 
through a battery, and a relay, R, in the other. The relay 
should be so adjusted that the increased force of the current 
passing through the circuit caused by the light of a star falling 
on each wire c c in succession, shall cause its armature to act, 
and pass on a signal, to the chronograph. 

The delicacy of the adjustment required for this purpose 
might be a greater difficulty than I am aware of; but it should 
be borne 111 mind that the length of selenium in the circuit may 
be very small, as the plates a A n b need not be farther apart than 
sufficient to insure the star's falling between them without exces¬ 
sive accuracy of Betting, say one-twentieth to one-tenth of an inch 
in a telescope of moderate size. H necessary, it would be simple 
enough to give each wire cc its own distinct circuit Should 
the brittleness of the wires prove a difficulty, they may be sup¬ 
ported between the plates a a n h in any convenient way which 
does not interfere with the insulation of these plates. 

The second purpose would perhaps be of more practical use 
than the above, viz. to secure an automatic daily tune-signal, 



Let a thin plaLc of selenium be placed between, and in firm 
contact with, two parallel plates of metal, which are connected 
with each other by a wire passing Llnough a battery and a relay 
aa above, so that the .selenium alone interrupt' the circuit Then 
if this plate be placed with its length 111 the meridian, and a 
lens adjusted aboie it, so as to throw the image of a star, or the 
Min, as U crosses the meridian exactly on the •.elenium, a 
signal will be obtained from the relay as before, which in this 
cose may be the stroke of a bell or any other convenient sound. 

An ordinary lens would require constant changes of adjust¬ 
ment if used for the sun, moon, or any body of varying 
declination, but if the lens were the central slice cut out of a 
sphere by two small circles parallel to each other and equidistant 
from the centre, placed with its fiat sides parallel to the meridian. 


while the selenium was placed in a curve concentric with that of 
the lens, at the proper distance from Us surface, and of sufficient 
length—of course being accurately in the meridian—then any 
heavenly body of whatever declination—between certain wide 
limits—would throw its image on the selenium and afford a 
signal, if of sufficient brightness The arrangement of a warning- 
signal would be easy 

If tins method proved practicable the objection would remain 
of having to apply a correction to obtain mean time, which 
would probably prevent its being used for public purposes, such 
as dropping Lime-balls or firing time guns It seems to me how¬ 
ever that it might nevertheless prove very useful to many private 
individuals who require an accurate knowledge of time. 

Poona, December 3, 1880 W M C. 


Experiments with Vacuum Tubes 

At a meeting of Lhe Philosophical Society of Glasgow on 
December 22, i8Bo, I gave a ve< brief preliminary account of 
■ome experiments that I have b.en making, along with Sir 
William Thomson, with vacuum tubes Wc have scaled up 
English and German glass tube 1 ; with very high vacuums, but 
without any electrodes , and have obtained very remarkable 
luminous effects both with the Ruhmkorf coil and abo working 
by means of electrostatic induction Using an ordinary frictional 
electric machine, and applying one end or a long vacuum Lube 
to lhe prime conductor, while the other end of Lhe tul»e L held 
in the hand, the tube becomes charged as a double Leyden jar in 
the following way ;—one end of tile lube, next to the prune con 
ductor,—outside positive, inside negative , the other end—inside 
positive, outside negative Ibis can be shown hy the gold leaf 
electroscope The charges seem to be very high and the glass 
is very frequently perforated Indeed it is difficult to work with 
the electric machine in tolerably good order without perforating 
the glass. While this double Leyden jar is slowly discharged, 
by removing, part by part, the charges from the outside of the 
tube, beautiful luminous effect' arc observed very different from 
those seen in the ordinary vacuum tubes. We have also obtained 
curious effects by heating the middle region of the tube so highly 
that it becomes a semi-conductor. J. T. Bottom LEY 

Physical Laboratory, University, Glasgow, December 29 


Modern Use of Ancient Stone Implements 

Perhaps the following statement will interest some of your 
readers 1—In an old volume, 11 Thomae Bartolmi Acta hafui- 
eastf,” Ann. 1674, 1675, 1676, I find a paragraph signed by 
Olflhs Bom chi uk, which clearly indicates that in the seventeenth 
century ancient stone implements, and probably many of them, 
were converted into flints for the use of the contemporaneous 


musquetry The text runs thus —" Sdices Anholdim trian¬ 
gulares Insula haec [Anholt in the Kattegat] porrigitur in sinu 
codano, mmuta ilia quilem et naufragus mullorum infamis, uno 
hlc laud and a quod si quis arenas littoria ciusdein scrutetur, 
infinito' repenat silices mgros, albos, vaxios, in sabulo hinc iude 
sepultos, ad sex transver-.os digit os in longitudinem pro tens os, 
latos digitum unam, omnes tnquetros ac si manu artificis 
fulgent acuminati, ct latenbus plenimque in illam aciem excitatls, 
ut Iosuae servire potuerint cultm saxeis fihorum Israel circa in¬ 
cision em iaiperanti. Nunc ferreo hie seculo in alios vocantur 
umis . malleo cnim in frusta canvenicntu divisi s cl ope toru m 
rotulis ignem pro tuple mmistrant et fount is incendiani loco 
fulmincis bellatorum tubis ancillantur.” D BiTDDE 

Rome, December 26, 1880 


Pile Dwellings 

Ik the connection between pile dwellings in the Swiss lakes, 
the Swiss chalet, and the Malayan modern pile dwellings is 
demonbtrated, a decided advance has been or will be made in 
prehistoric anthropology 

Pile dwellings are a very distinct characteristic of all the Hill 
races north cast of Bengal, except those on the Kasia Hill ranges, 
and so far as I can see 15 a conspicuous distinction between the 
Aryan and non-Aryan races here, 

The persistence with which Ihis custom is retained among 
tribes who have migrated to new sites, where the need is not 
obvious, seems to offer a safe means of tracing to some extent 
Taclal descent or relationships 

The "Min'," of Asam offer a case where part of the tribe is 
still in its hills, while the rest are more or less scattered along 
the Brahmaputra in the level land of Asam, and build houses 
alike. The Ahoms, a Shan race who invaded and settled in 
Asam in a d. 1228, built pile dwelling*, and the “Deodhaings,” 
who are lineally descended from them, do so now The Butias 
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DiAu, Akop, Abors, Mishmis, Singphui, and Nagag (all) 
build pile-dwellings, as do the Kamlia 

Several peculiarities are noteworthy, 1 e. that the custom is 


confined to hill races, and noL seen m \ lain races, that the 
invariable explanation offered to inquiry is that on the hill tops 
and ‘■purs, where alone the villages arc built, there is very little 



level land ; also that this form of hou^e is n necessity among 
races that keep pigs and goats, which to any casual visitor is at I 
once obvious j 

p»" As it is possible that this question may afford unexpected 1 
remits when examined, I inclose sketch of a Nag a lf Morang," | 


or skull home, which with its platform is the same as tho^e Lliey 
live m Different tribes have variations of the naltern, and 
most have the platform balcony 111 some shape or other, anti Lhe 
posts go Lhiongh the roof in some Nagas houses alone 

Asam S F. Peal 


Landslips.—The Cheshire Subsidences 

Under lhe guidance of Mr. Thos Iliggm, F L &., and your 
correspondent Mr Ward, 1 have just been examining the subsi¬ 
dences that have been lately taking place in the neighbourhood 
of Northwich To understand how Lhey occur, it is necessary 
to know that there are two beds of rock salt in the Tnassu. 
marl. The upper bed, 25 yards thick, is from 40 to 60 yards 
below the surface , the lower, 35 yards thick, is separated from 
Lhe upper by about 10 yaids of hard marl lhe greater bulk of 
the salt is obtained in the form of brine pumped up from the 
upper bed. The lower bed is to a smaller extent worked as a 
salt-mine. From these opciations two classes of subsidences 
result; the one general and gradual, due to the removal in solu¬ 
tion of the rock salt of the upper bed by percolation of water 
and pumping, by which the surface of the ground sinks m undu 
lationi, the other, sudden fallings in of the ground into the 
mines, forming crater-like pits. It is to these I wish to call 
attention I was fortunate enough to see one before it had 
become, as they all do, partially filled with water I should 
judge it to be about 70 feet deep, 150 feet diameter at the top, 
and 20 or 30 feet at the bottom, where a little water u T as lrdging 
The problem to account for is how such an inverted cone of 
marl capped w ith boulder-day and drift-sand could apparently 
have disappeared through so small a hole? The explanation 
appears to be this By percolation of water the roof of the mine 
begins locally to give way and fall into the mine, gradually 
working its way to the surface, where it fu»t appears in the form 
of a hole about the size of a well. The vacuity will no doubt 
take a conical form, the base being at the roof of the mine, 
once the hole is formed, the surface ground begins to slip and 
Jail in around, gradually enlarging the orifice, the material dis¬ 
appearing into the mine below. This continues until the bottom 
la filled up and the sides of Lhe n crater" attain the angle of 
repose. The whole thing will occur in a night. The subsidences 
certainly present a very remarkable appearance from the 'regu¬ 
larity of their circulator elliptical form and funnel crater-like 
shape. It is evident such subsidences could not happen except 
under special conditions, such as ore provided by oalt-minlng 
and pumping in these Kcuper mark. T Mellard Read* 

Park Corner, Blundellsands, Liverpool, December 33, 1880 


Animal Reasoning 

I send an account of a singular act of animal intelligence 
which may not be uninteresting tu Lhe readers of Nature. A 
lady, a fnend of mine, was at one time matron of a hospital for 
poor women and children which was maintained by subscription. 
One of the inmates was a Mind girl who was there not as a 
patient, but temporally till a home could be found for her She 
had learned to feed herself, and at meal times a tray containing 
her dinner was placed on her knees as she sat in a comfortable 
chair for her special convenience in feeding herself One day 
while she was ealmg, the pet cat of the establishment placed 
herself before the girl and looked long and earnestly at her, so 
earnestly that the matron, fearing the animal meditated some 
mischief tn the girl, took her out of the rouir Again the next 
next day, at the same hour, the cat entered the room, but this 
lime walked quietly to the girl's side, 1 eared heisclf on her hind 
lc (fS and noiselessly, stealthily reached out her paw to the plate, 
sclec cd and seized a morsel that pleased her, and, silently as she 
came, departed to enjoy her stolen meal The^rl never noticed 
her los c , nnd w hen told of it by her Lompamons laughed very 
heartily 

It is evident that the cat from obscrvaln n had entirely satisfied 
herself that the girl could not see, and by a process of reasoning 
decided she could steal a good dinner by this practical u^e of her 
knowledge. K F 

Cambridge, Massachusetts 

Ozone 

The letter of J. P. on this subject hardly gives enough data to 
enable one to found an opinion upon , blit is it not possible the 
paper is coloured by ozone fiom the air? It is well known that a 
dame is Lhe most potent method of collecting atmospheric elec- 
tiicity, and a propel ly-msulaled spirit flame ignited indry .11 r c eldom 
fails to show some traces. I would suggest the expenmcnt being 
repeated on the exposed plate of a gold leaf electrometer, the sur¬ 
rounding conditions of place, air, &c , being noted - aho under 
a bell glasR, where such conditions would be varied. Ozone is 
very strong just now, my paper this morning reaching ic\ the 
limit of Negrettl and Zambra's scale. J. RAND CAFRON 

Guildowr, December 28, 1880 
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THE INDO-CHINESE AND OCEANIC RACES— 
TYPES AND AFFINITIES 1 
II. 

A BELIEF in sorcery is very general, especially amongst 
the Melanesians, and some of the practices associated 
with it often resemble those prevalent amongst the Aus¬ 
tralians and African Negroes, and even in medieval 
times in Europe In Tanna, New Hebrides group, Ur 
C Turnci tells us that the real gods “may be said to be 
the disease-makers It is surprising how these men arc 
dreaded, and liow firm the belief is that they have in 
their hands the power of life and death There are rain¬ 
makers and tliunder-inakeis, and fly- and mosquito- 
makers, and a host of olher 'sacred men 1 , but the 
disease-makers arc the most dreaded It is believed 
that these men can create disease and death by burning 
what is called nahak Nahak means rubbish, but punci- 
pally refuic of food Everything of the kind they burn 
or throw into the sea lest Lhe disease-makers should geL 
hold of it These fellows are always about, and consider 
it Lhcir special business to pick up and bum, with certain 
formalities, anything in the nahak line that comes in 
their way. If a discabc maker secs the skin of a banana, 
for instance, he picks it up, wiaps it in a leaf, and wears 
it all day hanging round lus neck. The people slaic as 
Lhey see him go along, and say to each other, 1 He has got 
something, he will do for somebody by and by at night ' 
In the evening he scrapes the bark off i tree, mixes it with 
the banana skin, rolls up tighLly in a leaf in the foim of a 
cigar, and then puts the one end close enough to the fire 
to cause it lo singe, and smoulder and burn away 
gradually Presently he hems a shell blowing ‘ There,’ 
he says to his fnemE, ' there is the man whose rubbish I 
am now burning , he is ill Lit us stop burning and see 
what they bring in the morning ' 

“ When a person is taken ill he believes it is occasioned ! 
by some one burning his mbbish Instead of thinking 
about medicine he colls some one to blow a shell, which, 
when perforated and blown, can be heard Lwo or three 
miles ulf The meaning of this is to implore the person 
who is supposed tu be burning the sick man’s mbbish and 
causing all the pnm to stop burning, and it is a promise 
as well that a present will be sent in the morning lhe 
greater the pain, the more they blow the shell, and when 
the pain abates they cease, supposing that the disease- 
maker has been kind enough to stop burning 1 hen the 
friends of the sick man arrange about a present to be 
taken in the morning Pigs, mats, knives, hatchets, 
bead*--, whales' teeth, &c, are the sort of tiling taken, 
Some of the diseasc-mal mg craft are always leady to 
receive the presents and to assuie the party th.it they will 
do Lheir best to prevent the rubbish from being again 
burnt If the poor man has anothei attack at night 
he thinks nahak is again burning. The shell is agarn 
blown, and so they go on, and if lie dies his Inends lay it 
all down to the disease-makers, as not being pleased with 
the piesents taken and as having burred the rubbish to the 
end. The idea is that whenever it is all burned the person 
dies” (‘'Nineteen Years in Polynesia") Substitute 
for the nahak a waxen image of the absent victim, and 
you have in this account a perfect parallel to the belief in 
the power of witchcraft to injure at a distance universal at 
all times in Europe .— 

“Devovet absentee dmulacraque ce.ea fingit, 

Et miicrum tenues m jeeur urget acus. 

(Ovid, Epist 6 ) 

But this merely shows how little reliance can be placed 
on similarity of manners and customs in tracing the 
affinities of races The mind of man having sprung, as 
seems most probable, from one original centre, is every¬ 
where very much the same in the infantile or undeveloped 

1 Continued from p 


stage Hence, Like practices under like conditions may 
very well arise independently in diverse places without im¬ 
plying any elhmaal relationship or even any necessary social 
contact The most extravagant theorist would scarcely ven¬ 
ture to suggest any direct relationship of any sort between 
the Papuans, for instance, and the Basques , yet amongst 
the joung guls of both races the extraordinary taste for 
making pets of little pigs pievails At least the practice 
is spoken of by recent exploreis as common in New 
Guinea, while Mdme. d’Aulnoy (“Relation du Voyage 
d 1 Espagne,” Pans, 1691) was greatly surprised to find the 
young Basque ladies of Bayonne indulging in the same 
habit when she visited the place in 1679 “Some of 
those who came to see me had a little sucking-pig tucked 
under their arms, just as we carry our little lap-dogs. 
Several had ribbons of different colours tied round their 
necks as collars But when the ladies joined in the dance 
they were obliged to let the horud beasts loose in the 
room, where they made mure noise than so many imps.” 
The “coiivade” is another remarkable custom attributed 
boili to the Basques and to the Hum Islanders, Eastern 
Aichipel.igo, 111 common with many other peoples ancient 
and modern in the Old and New World Hut M Juhen 
Vinson {Ri f pitb{tque Fran{<uu\ January 19,1877) has shown 
that, at leasL as far as regards Lhe Basques, there is little 
or no giound for the statement We all know what 
astonishing conclusions as to ethnical affinities certain 
ethnologists have diawn fiom the assumed common 
prevalence of tins eccentric fashion amongst the most 
widely-dispersed nations Yet even if it did exist 
among-t them such conclusions would be otherwise 
inadmissible 

It may be mentioned that the missionaries have been 
for some years at work amongst the Mafor people and their 
kinsmen of Dorev, into whose language they have trans¬ 
lated several tracts and portions of Scnpture Here is a 
specimen from Genesis 1 1 (‘In the beginning," &c). 
“ lleponei.i kaku m.imercn allah ibejadi nanggi ma 
dflnya Dunya lbcurba ma ibro ben, ma lfnuieplfin ro 
bo i, ma 1111 manseren all ih bieda mob ro bo wdreya." 
The Malay, or rather Arabic words, allofi, God, dAnya, 
earth, )Ar for 1 fth % spirit, are of course borrowed by the 
translator, but the structure of the language is enLirely 
diffeicnt, being highly agglutinating and employing both 
pre- and pobl-lixe*, like olher Papuan dialects. In other 
respects the Papuan and Melanesian Longues differ so 
profoundly from each other that it is impossible to group 
them in one linguistic family As a rule they possess 
absolutely nothing 111 common beyond a certain uniformity 
of structure and such verbal resemblance as is due to 
Malay and Sawaion influences These influences are 
very wide-spread, as shown especially in the numerals, 
which the dark mces have almost everywhere borrowed 
from then brown and olive neighbours But they often 
still retain Lhe old quint system at one time common to 
Indo-Chma and Malaysia, but in thj Oceanic area now 
mostl) replaced by the decimal Thus in the Duke of 
York Islands, between New BnLain and New Ireland, 
the five first numerals only are taken from the Sawaion 
or Eastern Polynesians, the numbers beyond five being 
exfressed by addition, as in Cambojan and several 
Malayan and Western Papuan dialects Hence for the 
Samoan e ono = six, e 17 fuhi — ten, we have Itmadi me 
ra =■ 5 + i, hfft mil ma hmadt ** 5 + 5, where limadi is 
from the Samoan or EasLern Polynesian hma *-5 Bj 
an analogous piocess the numerous Sawaion words thai 
have found their way especially into the Eastern Papfisr 
idioms are always compelled Lo conform to the agglutinat 
mg character of Papfian grammar. Thus the Fijian anc 
Duke of York taw a =■ brother, apparently answering tc 
the Samoan tania — 1 boy, assume the pronominal post 
fixes r//, g , na t 4c , peculiar to those groups, the t ljiar 
tamasu and Duke of York tama% being equivalent to thi 
Samoan 0 Io*u tama — my brother or my boy Here wi 
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clearly see how entirely the structure of the Papftan differs 
from that of the Sawaion tongues, and how constant is 
the law that languages of different systems may borrow 
any number of words from each other, while each invari¬ 
ably retains its own grammatical genius Hence, when 
we hear of mixed Papuan, Malayan, and Sawaion tongues 
in these regions the expression is always to be understood 
as referring to the vocabularies only, never to the gram¬ 
mar or stiucture of those languages fn philology there 
is no raier phenomenon than mixed grammatical system*?, 
though perhaps it might be premature to deny the abso¬ 
lute possibility of such mixture 

III, Thk Ausihal Races Australians , Tasmanians {?) 

The area occupied by this division of the dark laces is 
limited to the Australian continent and neighbouring 
island of Tasmania. Here uc enter an entinly new 
ethnical world, for, although the extinci Tasmanians 
betray certain doubtful affinities to the Melanesian^, the 
Australians stand quite apart, 1 hey are usually repre¬ 
sented as black, straiglit-haued, dohchocephalou^, and 
prognathous Hut th is general descript ion can pruLend to no 
scicnLihc accuracy, and in any case it is extremely doubt¬ 
ful whether they can be rcgaided as all belonging to one 
original stock. Topmard, who has devoted great atten¬ 
tion to Lhe subject, recognises at least two distinct 
aboriginal type 1 ?, the fusion of which results in the aveiage 
Australian as above described, and whose essential 
peculiarity may be said to consist 111 the combination of 
more or less negroid featuics with straight hair The 
more primitive race, found mainly on Lhe low-lying coast 
tracts about King George's Sound, in the north-west and 
extreme east, is described as of short sLature, very blat k 
and piognalhous, with coolly or at least fnzzly hair , the 
second and finer race, occupying the interior, and 
especially the north-eastern highlands, arc much tallci, 
of lighter colour, with straight or wavy hair, and slight 
prognathism 

But, notwithstanding these discrepancies, Brough Smith 
well observes thaL “ thioughout Australia the natives exhibit 
a general conformity to one pattern us regards features, 
colour, and mental chaiactei A man from Southern 
Gippsland [Victoria] would be recognised as .in Australian 
by the inhabitants of Port Essington, and a native of 
King George's Sound would be surely known if taken to 
York Peninsula ” This common racial instinct or fellow- 
feeling is perhaps our best justification tor treating as an 
independent ethnical group a people for whom affinities 
have been sought fai and wide, by Huxley wiLli T ogan 
in India, by others in Polynesia, Egypt, Europe, or 
America. One of the aiginnetiLs adduced in support 
of an Egyptian 01 Indian relationship is based on Lhe 
assumed resemblance of the throwing*sticks of those 
copies with the Australian womguine or boomerang, 
ut Brough Smith ("The Aborigines of Victoria,” 1 
P 3 2 3 )> who has gone thoroughly into this question, con¬ 
cludes that 11 it is safe to deny the affinity of the Dravidian 
or Egyptian boomerang with that of the Australian 
native, because the first, under no circumstances whatever, 
could be made to behave as the womguine does The 
fiat leaf-like weapon of the Australian differs essentially 
from the Egyptian crooked stick M Much reliance is also 
placed on a certain resemblance between the Diavidian 
and Australian systems of kinship. But when we find 
that L. H. Morgan discovered a somewhat similar sysLcm 
prevailing throughout the North American tribes, and 
that the Rev Lorimer Fison was able to extend its domain I 
to the South Sea Islandeis, we begin to attach less im- j 
portance to a character of this sort Quod nirnis probat \ 
ntkilfrobat was a sound maxim amongst the schoolmen 

The Australian language*?, which, with great differences, 
present a remarkable uniformity of structure and phonetics 
throughout the continent, have also been compared with 
the Semitic, Aryan, and other systems, but with no 


results, except where the unscientific method has been 
adopted Thus marry, great, is compared with the Keltic 
/nor, or the English won, cobber a, head, with the Spanish 
cobra, quite a modern formation , gibber, , rock, with the 
first syllable of Gibraltar, of which the true Arabic form 
15 ftbel, hie le mart, shield, with Lhe Anglo-Saxon heltan 
or htUgan, to cover, or with the English he/met, which 
the ingenious etymologists are careful to tell us is “ a little 
shield for the head”, mbohn, good, with the French bon, 
fio/a, land, with the Latin Una, kiraji, wizard, with the 
Greek x fl P 0V P 1 ntiui, country, with the Latin rus 3 
takkin , eating, with the English take in (why not tuck 
in*), Marti, limestone., with mortar, beyond which it 
would be difficult to carry etymological eccentricity. 
Many of these languages aic highly agglutinating, some 
even verging on Lruc inflection , but scarcely any have 
distinct nanus for the numerals beyond 1 and 2, after 
which 3 = 2 + 1, 4 = 2 + 2, and so on 

This common feature alone should be sufficient to 
reject any Semitic, Aryan, or Dravidian affinities, for if 
the Australians came of any of Lhose stocks, it is not to 
be believed that all the tribes would have agreed to foiget 
their inherited an thine tical sy stem, and sLop short pre¬ 
cisely at the im onvemently low numeial 2 At the same 
time it is conceivable that at an extremely remote age, while 
Austidha still formed part of the Asiatic mainland, tribes 
resembling the Korumbas, Maravans, Todas, and other 
low-caste peoples of the Deccan, may have spread south¬ 
wards and heie amalgam ited with others of a Papftan 
type from Melanesia lhe result of such an intermingling 
might be 1 race notunlike the present average Australian 
—ri.uk, prognaihous, more ui less dolichoccphalous and 
with wavy or shaggy ban intermediate between Lhe fri2zly 
and stiaight But these migrations cannot have taken 
place since the subsidence of the land, because none of 
the races m question aie navigators, although some of 
the New Guinea tubes hive recently learnt the art from 
the Malays On the uLhci hand the icmoteness of the 
period to which such movements must be referred is no 
objection, for Australia his been peopled foi many ages, 
ab ib evident from the va^t kitchen-middeni found on the 
coast, and some of which have already been used as 
manure by the whiLe settlers 

The extremely low estimate of the Australian intellect 
lormed by Mr Wake and other ethnologists seems at 
least somewhat premature, and no one can tum over the 
pages of Brough Smith's great work on the Aborigines of 
Yictona without coming to the conclusion that Lhe race 
has been much vilified and unduly depreciated by careless 
01 superficial obsciven. Many instances aie given of 
their skill even in diawing, a capacity for which was 
wholly denied them The) often show great quickness 
m adapting them selves to the ways of the white man, and 
the children constantly show Lhcmselvcs “quite as capable 
of receiving and profiting by mstmrtiun as the children of 
untaught parents among the vvh.te race ” {0/* cit 11 p 256). 
iLwas recently slated that the native sihool at Corandeirk, 
on the Yarr.i, had gained relatively more passes than any 
other school m Victoria. 

At the lime most of Lhe tribes are addicted to 

extremely revolting practices, those by which the “coming 
of age' is celebrated being especially baibarous and 
disgusting Some al c n, under uul.ivouiablc conditions, 
have either sunk to, or never usen from, the most de¬ 
based condition compatible with existence Mr Taplin 
was acquainted with a Namnyen family, “residing on 
Lake Alexandnna, the membeis of which were as nearly 
biutes as they could be. They subsisted on roots and 
native fruiLs, and such fish and game ns came into their 
hands by means of the simplest contrivances, the thrown 
vvaddy, or the simple noose, and they were regarded by 
their own people as vciy low 'I hey w'ould not even 
make a shelter, but comcrLil under bushes and in holes; 
and yet it could not but be evident how far they were 
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above the brute. The man couJd make twine, the 
woman a rush basket’ 1 ( op . cit , p. 10) 

Cannibalism ha a also been prevalent, assuming amongst 
some tribes a very revolting form. 

Unfortunately not many of the Aborigines are left to 
benefit by the enlightened and humane system of treat¬ 
ment tardily introduced by the local administrations 
There are probably not 30,000 left m all Australia ; even 
those of Victoria, who are best cared for, are dying out 
except m a few favoured stations, and “ Lalla Rookh," 
the last of the pure blood Tasmanian women, died in 
June, 1876 The Tasmanians differed in many important 
respecLs from the Australians They were of darker 
colour and considerably less dohchocephalous, with 
decidedly frizzly hair, this latter feature bringing them 
into close connection wall the Melanesians. In point of 
culture they stood almost on the lowest level, possessing 
no fixed abodes, wearing no clothes, never cultivating the 
Land, unacquainted with the rudest arts, possessing neither 
domestic animals, pottery, nor Lhc boomerang or bows 
and arrows of the Australians. They were divided into a 
great number of tribes, speaking as many as nine quite 
distinct languages, but so liLtle developed that the sense 
was largely eked out with the aid of gesture and signs 
Yet their cranial capacity seems to have been slightly 
greater than that of their neighbours (index 80 ns com¬ 
pared with 78), while they were ncaily as orthognathous 
as Europeans. These contradictions constitute the Tas¬ 
manian a type s/a generis, allied partly to the Australian, 
partly to the Melanesian and Polynesian, with some 
special features which may perhaps be due to their long 
isolation from other races. 

B—CAUCASIAN TYPE 

IV Continental Branch . Khmer or Ctimbojan 
Group 

In Further India, with one exception, all the settled 
peoples forming recognised nationalities, that is, the 
Burmese, Thai or Siamese and Annainese, are physically 
of Mongolian stock, and all speak languages of the 
monosyllabic or isolating class The same is largely true 
of the Mishmis, Khasias, Kukis, Nagas, Khyengs, Karens, 
and other wild tribes in the west and north-west, as well 
as of the Shans, Mou-tz’, and many Miau-tz 1 tribes in the 
north Hence the universal assumption that, excluding 
Malacca, all the inhabitants of the peninsula constitute 
one ethnical and linguistic group allied to the Chinese m 
the north and to the Tibeto-Himalayan races of the north¬ 
west, and with them forming collectively Lhe great South- 
Eastern division of the Mongolian family This comfort¬ 
able theory was first i^haken by the revelations of the 
famous French expedition of 1S66-B up the Me-Khong 
River, since when the writings nf Dr Thorel, Francis 
Gamier, E Ajmonnier, C h. Bouillevaux, Dr Har- 
mand, and other French naturalists have made it abun¬ 
dantly evident that there is in this region an important 
non-Mongolian element, which must henceforth be taken 
into account. Yet so slowly does scientific tinth make 
its way against long-established error, that the fact has 
scarcely yet been rerogmsed in any comprehensive trea¬ 
tise on ethnology or linguistics In a paper prepared 
for the meeting of the British Association in Sheffield 
in 1879, and since published in separate form, 1 1 en¬ 
deavoured to determine the true nature of this non- 
Mongolian element, and to point out its essential impor¬ 
tance in connection with the classification of all the 
Indo-Chinese and Oceanic races It was there shown 
that the Khm£r or Cumbojan nation, the exception above 
referred tc* together with a large number of kindred 
peoples inhabiting the Lower Mekhong basin and the 
region between that river and the Coast range running 
from Cape St James northwards to the Chinese frontier, 

1 "On the Relations nf iha Indo-Chincie and Inter Oceanic Race* and 
Language* " (*1 rtibner, ifiBp ) 


form a distinct racial and linguistic group, of the same 
physical type as the Mediterranean or Caucasian races 
of the west, and closely akin to the brown Oceanic races 
of Malaysia and the Pacific 

The arguments brought forward in support of this view 
need not here be formally repeated, and it will be suffi¬ 
cient to vindicate lhe use of the term 11 Caucasian )} as 
thus extended to the remotest Polynesian islands It 
has been objected that Lhere are no Aryan languages 
in the far east, and that the Eastern Polynesians are a 
brown race, consequently that the w orcl Caucasian cannot 
here apply. But those who so argue seem scarcely to 
realise the nature of the pioblem Caucasian is not a 
linguistic, but an ethnical expression , hence although 
the Aryan, Basque, Semitic, and many languages of the 
Caucasus have no conceivable relationship with each 
other, we do not hesitate to regard those who speak these 
languages as of one stock because their physical type is 
substantially the same. This type we conventionally call 
Caucasian or Mediterranean, which terms must be held 
to apply wherever the physical features implied by them 
are found, 11 respective altogether of the language ques¬ 
tion Why speech and type should not correspond is 
another problem, which admits of an obvious solution, 
but which cannot here detain us. 

The objection based on colour, though more to the 
point, is scarcely more forcible The brown Polynesians 
are not supposed to spring directly from the fair Euro¬ 
peans, but to have gradually spread from Indo-China 
through Malaysia to tneir present homes , and it will be 
presently seen that there are peoples in Indo-Chinabrown 
enough to suit the Polynesian taste, and fair enough to 
claim kinship with the western nations. Besides, the 
question of colour must anthropologically be regarded as 
altogether of secondary unpoitancc There are black 
Caucasians in Abyssinia, deep brown Caucasians in the 
Ganges Valley, dmsky or swaithy Hamites and Semites, 
also Caucasians, in North Africa and Arabia, and why may 
there not be brown Caucasians in Polynesia ? Surely the 
evolutionist, who docs not hesitate to accept the develop¬ 
ment of the gtnus homo from some anthropoid ape, need 
not scruple about the relationship of the human species 
because of such a secondary matter as colour Schwein- 
furth tells us that albinism is common amongst the 
negroes of the Nile basin, and there is at the present 
moment a dear case of melanosis in London If these 
be regarded as morbid symptom*, they are often here¬ 
ditary, and it has not yet been shown Lhat they may not 
be cases of atavism, such as the reappearance of the bars 
on the pigeon’s wing, however far removed from the 
original blue-rock type Nimuon ne erode coloriy wisely 
said Linnasus, speaking of plants, and the remark is 
equally applicable to the animal kingdom Observing 
Lhat the black pigment does not make irs appearance on 
the Negroes of Loango, West Coast of Africa, until after 
birth, the Berlin anthropologist Falkenslcin suggests 
that it may be due to the action of tlic solar rays If so, 
wliat becomes of colour as a fundamental characteristic 
at all ? 

Besides the civilised Khmcrs, forming the bulk of the 
present kingdom of Camboja and neighbouring Siamese 
provinces of Ongkar and Battambang, the chief Cauca¬ 
sian peoples of Indo-China are the Chains, Charays, 
Bolovens, Stiengs, Sue, Xong, Cedangs, Rboedeh*, Ban- 
hars, Samrd, Lemcts, and KQjs, the last of whom are 
looked on by the Cambojans as the primitive Khm£r 
stock ; hence are called by them Khmir dom , or 11 origi¬ 
nal Khm£r$ ” In Lhe paper above referred to the physical 
characteristics of these tribes are thus summed up mainly 
from Thorel —” A fine, vigorous race, with symmetrical 
and well-set frames , statute rather above the middle size, 
straight profile, oval face, dohchocephalous head, high 
forehead, retreating very slightly, black hair, often inclin¬ 
ing to brown, straight or wavy and elliptical in section. 
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beard and whiskers well furnished and always frizzled, 
or at least wavy, eyes perfectly straight and horizontal, 
nose not particularly prominent, but nearly always 
straight and never flattened at the root, cheek-bones 
scarcely if at all prominent mouth of medium size and 
even small size, with moderately thick lips but no trace 
of prognathism, completion mainly of a bister or brown 
colour, but varying from fair and even white to light 
brown and dark, though never so dark as that of the 
Aryans of India 11 

This description, given by a scientific observer, is the 
very antithesis of the Mongolian, and conesponds in all 
essentials to the ordinaiy Caucasian of Western Asia 
and Europe Hence it is not surprising to find recent 
French writers freely applying to these peoples such 
epitheLs as 11 Caucasique, “ Indo-Europtfen/' 11 blanc/’ 
and sn on liouillevaux calls the Chaicys “ white savages 
of Caucasian type . 11 Thorel connects the northern tribes 
with “the Caucasian race, or more correctly with the 
Indo-European peoples ” Dr Harmand gives us a 
description of a beautiful Khang woman, dwelling par¬ 
ticularly on her “aquiline nose, large eyes, thin lips, 
round shoulders," and other points of a European cha¬ 
racter The IJolovens of Uassac he describes as of 
lighter complexion and taller than the surrounding Laos 
(Mongoloid) peoples, with sub-dolichocephalous head, 



1 iu 11 —Slieii* I'ltu-fi 

whereas that of Lhc Laos is decidcdlj biachj cephalic 
Many Bolovcn women are remirkably beautiful in the 
European sense, with large straight ejes, regulai features, 
and ruddy rather than yellow complexion The colour 
of these wild tribes is often described as darker than 
that of their Siamese and Laos neighbour'., but Dr 
Harmand points out that this is due to the deep-rooted 
prejudice of the Laos, who habitually sp*ak of them as 
even 11 black," though often fairer than the Laos them¬ 
selves The essential difference between the two races 
in this respect 15 precisely what we should expect, the 
Thai being more yellow, the Kh&s, or Caucasian wild 
tribes, more red This red or ruddy tinge was also 
noticed by Dr A Maurice amongst the Banhars, and the 
Piiks are even said to have wavy black hair with a msset 
hue, a trait never occurring in any pure branch of the 
Mongolian family 

These Caucasian tribes seem to be the true Aborigines 
oF lndo-China, where they have been mostly °sup- 

E lanted, or driven to the impenetrable forests and high- 
inds of the south-east by the intruding Mongol races, 
descending by the valleys of the great rivers from the 
Tibetan plateau. Still one branch, the Khm&rs, or 
Cambojans, were powerful and numerous enough to 
hold their ground in the lower Mekhong Valley, where, 
under Buddhistic influences, they established a flourishing 


empire and erected monuments 2000 yeais ago, whose 
stupendous ruins rival those of Java and India itself in 
archeological and artistic intcrcu Indeed it may be 
doubted whether there is anything in the whole world 



more wonderful in its way than the magnificent temple of 
Ongkor Vaht, on the nurlhern shores of Lake Tould-sap. 
It is noteworthy that the bas-ielicfs and other figures on 
these monuments are of the same type as the present 
Cambojm race, with the same regulai fcatui es, full beard. 



Fig 13 — Ornamrnlal Wurk on SLiLOg Quiver 


and even their very dress, arms, and musical instruments. 
Traditions of this early civilisation still linger amongst 
the surrounding Khmer tribes, many of whom, such as 
the btiengs, King^, and Chains, possess natural endow- 
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meats of a high order, cultivate their lands with great 
intelligence, are skilful workers in metals, and betray 
extreme tiste in their decorative art In the lonrdu 
Monde for May 15, 1880, Dr. Harmand figures two nati\e 
pipes and a quiver of a Stfcng tube, whose forms and 
arabesque designs are supremely beautiful (see Figs, 11, 
12, and 13) “Their artistic instincts,’' this observer re¬ 
marks, 11 are more developed and especially more original 
[than those of their Laos neighbours] From them I have 
procured various objects betraying a refined taste, and 
woven fabrics with simple designs and well-harmonised 
colours 11 Amongst them there is prevalent a curious 
system of writing, at first sight somewhat suggestive of 
the Irish Ogham, but of a far more primitive character 
It consists of a senes of notches, varying in size and 
number, cut on both edges of a bamboo planchettc, 
which is generally set up as a sort of public notice at 
the entrance to the villages. Thus a row made up of 
eight large, eleven medium-sized, and nine small notches 
was explained to mean “Our \illage contains eight men, 
eleven women, and nine childien " It is evident that in 
a system of this sort as wide a scope must be left to the 
imagination as in the hypothetical primitive speech, in 
which broken utterances are largely supplemented by 
signs and gesture A. H. K*AN* 

( To be 1 on tinned) 


GEOLOGY OF ROSNIA AND HERZEGOVINA 1 

A MID the conflict of pohlical parties, the jealousies of 
rival powers, the rumours of renewed dispeacc 
among the nations, and the smouldering embers of war 
that seem ready at any moment to burst forth into ie- 
newed conflagration, it is a relief to turn to a volume in 
which the Austrian Government has just shown to the 
world one of the firsL uses to which she has put her new 
acquisitions in the Fast. Nothing could have been more 
quietly and unostentatiously done, and nothing could 
snow a more enlightened and humanising policy than the 
action which is modestly described 111 the volume before 
us The story is bncfly told by the Ritter \on Hauci in 
an introductory note It appears that immediately afici 
the pacification of the occupied provinces of Bosnia and 
Herzegovina the Director of the Geological Institute at 
Vienna addressed to the Minister of Public Worship and 
Instruction (under whom the Geological Institute is placed) 
a letter in which he pointed out ihe desirability of cx 
panding the pacific mission on which the country’ had 
enteiecf in these pumnees by organising a geological 
survey of them under the guidance of the Geological 
Institute. His representations were acceded to, and on 
March 9, 1S79, he received instructions to commence a 
geological reconnaissance of the provinces with detailed 
investigation of such localities as might be found of 
sufficient importance The task was to be undertaken 
conjointly by the Geological Institutes in Vienna and 
Buda-pest The Directoi was requested as soon as 
possible to submit a plan of survey with proposals as to 
the number of geologists to be detailed and the individuals 
most competent for the exhaustive discharge of the duties 
required; and he was furthei instructed to put huri'ielf in 
direct relations with the Hungarian Geological Institute 
with a view to a proper sub-division of the work. Ritter 
von Hauer had no chfliculty with one part of his instruc¬ 
tions Two of his suff, Dr V von Mojsisovics and Dr 
E. Tictze, had already signified their wish to under¬ 
take the work, and Dr Ilntner expressed his desire to 
share in it. After some delay the Ilungarnn Institute 
made known its inability, from want of a sufficient staff, 
to take part in the intended survey At last, on Match 

* yahi'bitvh dtr K k (ttfllogisclu h RcirksitiutnH fl.md rsx Hefl u , 
CdnEunn^ " l.rundlinitn der Geologic von Hmmen Hrrt-cgfuum,” vnn Dr 
£ v Mojhinovici, I>r E 'Iietzc und Dr A Hmntr, mil IJeiirugen v m Dr 
M Neunui^r und C v Julin Vienna, i80o The ur,rk 11 nlbo published 
separately by Holder nr Vienna, wilh a preface by l r v Hauer 


23, Director Von Hauer was able to announce to the 
Ministry that he was ready to begin operations He 
proposed that as the work would naturally fall into two 
sections, (1) the preparation of a geological sketch-map 
of the whole occupied Provinces, and (2) a special de¬ 
tailed investigation of localities affording indications of 
salt, toal, or ores, it would be desirable to arrange the 
officers employed into two divisions For the prepara¬ 
tion of the map he suggested that four geologists should 
be employed, which, estimating the area to be surveyed 
at 1000 square German miles, would give 250 square 
miles to each surveyor He recommended for this duty 
the three gentlemen above-named, and added the name of 
Prof Hornet of Graz as the fourth, should the Hungarian 
Geological Institute have no other to propose. It was of 
course impossible that these officers, intrusted with the 
task of rapidly travelling the country and seizing on the 
salient featuies of its geological structure, should have 
time to halt anywhere long enough 10 make detailed 
investigations for useful minerals This part of the 
duties however was one in which the services of the 
Hungarian Geological Institute might be especially useful, 
seeing that the distribution of ores in the Hungarian terri¬ 
tory bore the closest analogy' to that in Bosnia The 
name of Herr F. Herlich of KUusenbcrg was accord¬ 
ingly suggested as one of the most competent persons to 
be intrusLcd with this part of the survey ll was further 
repicsented that the interesting and important coal and 
salt-spnng region of Dolnj-Tuzla would be most fittingly 
explored by Herr Bcrgrath K M Paul, well known Tor 
his intimate acquaintance with the mineral tracts of 
Slavonia, Croatia, and the northern slopes of the Car¬ 
pathian Mountains Some further suggestions as to 
additional assistants were made At last on April 7, 
1S79, the scheme of operations lcccived the sanction of 
the Minuter of Public Worship and Instruction 

By the beginning of May Hen Paul had broken ground 
in Bosnia Before the end of the same month Herren 
von Mojbrtovics, Tictze, and IbLtner were likewise in the 
field, and undertook by themselves the whole burden of 
the map In about three months the traverses for the 
construction of the map were completed, and the geologi¬ 
cal structure of a hitherto unexplored region of rooo 
square German miles was added to our knowledge of the 
geolog) of Europe One is at a loss whether most to 
admire the breadth of view which conceived and planned 
this first utilisation of an annexed territory, or the zeal and 
capacity which so rapidh earned out and completed the 
conception 

The Jahrbuch der h k Giologischcn Reichsansialt is 
one of the best-known and most useful geological journals 
m existence The present number considerably exceeds 
the usual size of the periodical, since it is expanded by 
containing the reports of the geologists upon the recent 
survey of Bosnia-Herzegovina Dr von M0^x15ovics takes 
West Bosnia and Turkish Croatia In his report, after 
acknowledging assistance received in the country and 
enumerating the literaiure of the subject, in which the 
work of the veteran Ami Boud stands in the foremost 
place, the author proceeds to give a general outline of the 
topography and geology of the region examined by him. 
Most of his survey was done on horseback. He chose 
various traveraes of the country, noting down by the way 
Ins observations upon the general map of Europe on a 
scale of -nnAjffrt, published by the Military Geographical 
Institute of Vienna The first section of his report is 
devoted to geological topography, and includes some 
interesting information regarding what has been termed 
the M onental fixed land 1 ’—an ancient island or nucleus 
round which, in the Balkan Peninsula, the Lias and moie 
recent formations have been ranged The second section 
treats of the geological formations in strati graphical order, 
the more important beingTnassic, Jurassic, Cretaceous,and 
Uysch, the last-named belonging partly to the Cretaceous 
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and partly to the Eocene system Among the younger 
formations the author devotes a couple 01 pages to sub¬ 
aerial deposits, including the results of the superficial 
weathering of rocks and the formation of u eluvial " accu¬ 
mulations. The third section describes the geological 
structure of different traverses of the country, and locali¬ 
ties of geological interest, while a supplement contains 
observations on the mineral resources of the ground re¬ 
ported upon. 

Dr. r I letze describes m a similar methodical way Lhe 
geology of East Bosnia, while l)i Bittner Lakes the 
Herzegovina and the south-east part of Bosnia These 
reports are full of interest, especially in relation to the 
Cretaceous and Tertiary geology of the east of Europe 
To some of the questions discussed in them we may 
return on another occasion Though the geologists in 
their rapid marches had liule time to collect specimens 
they nevertheless found opportunity to carry off some 
rocks and fossils which were found of sufficient importance 
to deserve special description Herr C v John gives a 
report cm some crystalline rocks of the Provinces, including 
granite, older plagiOLlasc rocks, younger diabases, diorites, 
and similar rocks from the Fly sell, gabbios, serpentines, 
eclogues, with trachytic and andesitic lavas Dr. 
Neumayr describes a senes of brackish-water shells fiom 
the Tertiary formations of the Provinces 

The Geological Institute of Vienna may Ije eongralul ited 
on the signal success of its well-planned and admirably- 
conducted enterpnse, Rarely has so compendious a body 
0/ detailed information in geology been so rapidly accu¬ 
mulated and so promptly published Ritter von Hauer’s 
preface is dated March i, 1S80—that is within a year 
from the Lime when his proposal for the Survey was laid 
before the Austrian Government These few months 
sufficed 101 the field-work,for the elaboration of the reports, 
and for the preparation of lhe map and engravings The 
Reports form a volume of 333 closely-printed octavo 
pages The map is issued in one sheet on the scale of 
■mVoffi w^h twenty-one colours AuCH GMKIE 


MKIIhL CIIASLES 

Born Novtmbtr 15 , 1793 , Dud December 18 , 1880 

* TC N0W ye not L ^ cre 1S a prince and a great 
man fallen this day?' 1 might well have been the 
thought of the President Rccquerel when he announced 
to the Academy on Lhe 20th ult that Chaslcs was dead 
To many the run vho had surpassed in age Leibnitz by 
seventeen, Euler by eleven, Lagrange by ten, Laplace 
and Gauss by nine, and Newton by two >cirs, was a 
“venerabile nomen, 1 ’ but yet a “ nomen ” only 
As far back as the present generation can remember 
Chasles has been a prince of geometers, and it has come 
upon many of us as a surpnse to hear that he was still 
walking and working in our midst A few years back a 
telegram was sent him from Boston conveying congratu¬ 
lations, and expressing the hope that the illustrious 
mathematician might see the close of the present century, 
in which event he would have surpassed the years of 
Pythagoras Length of days is not always a boon, but 
Chasles's was a pleasant old age, and he died in harness 
in such a case he might say with one of old, “ nihil habeo 
qued incuscm scnectutcm ’* “La vie de M. Chasles a 
ertf heureuse et simple, ll a trouvi dans la Science, 
avec les plus grandes joies, une gloire qui sera immortelle, 
et dans la vive affection dc ses amis, dans leur assiduitd 
cmpressde aux reunions oft il les conviait avec une grAce 
si aunable, dans leur rcspectueuse ddfdrence en toute 
circonstance, la consolation de sa vieillesse ” 

Born at Epernon (Eure-et-Loir), he entered the £cole 
Polytechnique in 18 12. At this early date he would com¬ 
municate to students in the rival colleges the problems 
and exercises of the week^ asking in return the questions 
proposed by their masters^ “ Dans cet ^change orgimsd 


par le jeune lycden, on peut croire ais^ment que le futur 
gdomfetre avail souvent la meilleure part ’’ After taking 
his place in the defence of Pans in 1814 he passed out in 
engineering, but he re-entered the school in 1815. And 
this is the reason Chasles was on the point of leaving 
foi Chartres to show his uniform and to bid faiewell to 
Ins mother before going to Metz, when he was waited on 
by the father of one of his comrades “ Mon fils,” said 
the father, ,r est le premier des dlfcves qm n'ont pas 
obtenu de place , vous avez hdsiu?, je le sais, k accepter 
rdpaulette , votre refus aurait assurt? A votie camarade 
une carn^re qui lui plait et pour laquelle j'ai fait les 
demiers sacrifices; il nVest impossible de les continuer 
pour lui en prdparer unc autre 11 Chasles made no reply: 
he went to Chartres, on his arrival his choice was made, 
and he told his mother he would stay with her The 
army lost him as an officer, the world gained him as a 
geometer On finally leaving the establishment, in spite 
of the high position he held amongst his companions, he 
voluntarily renounced public employment (Laroussc states 
however " Fut agent de change et plus tard aux affaires 
pour les sciences ") and went to Chartres, wheie he spent 
some ten years lie was working quietly however 
“ I oujours passionnd pour la gdomdtne, il resolvait de 
beaux problcmes, comme au college, trouvaiL chaque jour 
dVJl^gants thdor^mes, inventait des mtfihodes gdndrales et 
fdcondcs, sans atlircr ^attention des nnftres de la science 
ct sans y prdtendre 1 Quc de talent perdu 1 ’ disaient 
les plus bien-veillants, sans songer m£me \ traiLer d'dgal 
cejeune homme obstind A approfondir les theories ele¬ 
ment uies et qui bientdt peut-etredcvait, par riles, s’<5 lever 
bien au-dcssus d’eux " Elected .1 Corresponding Member 
of the Academy in 1839 (“decorated” the same year), he 
was made “ Profcsseur de Machines cl de Gdoddsie" at 
the Lcolc Polytechnicjue, in succession to Savary in 1841. 
This chair he occupied for ten years, when, in conse¬ 
quence of some alterations (“ profondes Jet tr£s regret- 
tables ” J ), he sent in his resignation, and ever afterwards 
did all m his power lo combat these, as he thought, 
dangcious refonns Mis affection however continued 
unabated u L'est amsi qu'il iccepUit avec tout d'empres- 
sement la prdaidencc du Comitd de la SoziLtd amicale des 
Anciens Elftves , e’est ainsi qu’il entiait au conseil de 
pcrfcctionnement, ct que, tout ideemment encore, malgrd 
son grand Age, il acceptau le rcnouvcllement dc son 
mandat, avec le ddsir, disait-il, de continuer jusau’ft son 
demur souffle A entretenir ce foyer de travail, dnonneur 
CL de ddvouement au pays ” With the ardour which so 
distinguished him, M Chasles had undertaken to write a 
history of the school ; an extract from this history he 
lerently published “Expose 4 historiqiie concernant le 
Cours dc Machines, dans J’Enscigncment de l'£cole 
Polytechmque” (sec notice in Naiurf, vol xxm p 75) 
M Lausscdat mlorms us that the veteran's wish is in 
great part attained, and that it was with great pleasure 
Chasles learned before his death that the Journal de 
l 1 It 1 ole Po/y/echtin/ue is to be levived, and that the re¬ 
vision of the “ programmes de l’enscignement ” was 
decided upon In France the piofessonal chairs are 
Jtcuil 2 Foment was, for some years, desuous tbit a 
chair should be appointed for the Modern Geometry, and 
in 1846 this chair was created by the Faculte des Sciences, 
and Chasles was elected to be Lhe first occupant In 
1851 he was elected a Member of the Academy, and in 
Lhe same year, as above stated, gave up his appointment 
at the Polytechnic In 1854 he became Foreign Member 
of our Royal Society, in 1865 he was awaidcd the Copley 
medal, and m April, 1867, he was elected the first (and 
fur some time the only) Foreign Mcmbei of the London 

1 Note, p 583, lo the admirable " Discnurs d'Inauguration de Conn da 
Gil imltne Supdncurc de la >aculi£ des Sciences de I 'oris M (December jb. 

which fnlli)W5 the secmul cdiu m of lhe "Traitf de Glaniltne 
Suptfrieure ” (1 BBo) 

1 ‘Toutw le*chni/vs om un Hire sperisl " "Rippnrt sur les Progr^x (!■ 
Is G&untflric," Paris, 1870, pp rip, 170 
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Mathematical Society Hib honours of membership were 
numerous, and are printed on the title-pages of his works. 
The Pascal-Newton controversy has already been alluded 
to in these pages, and we willingly leave it here un¬ 
touched. 

“ M Chasles a poursuivi son oeuvre sans interruption 
depuis sa sortie du Lycde jusqu’k l'Age de quatrc-vingt- 
sept ans. Soixantc-huit anndes sdparent la premiere note 
de l'dlfcvc Chasles, msdrde dans la Correspondance sur 
P£cole Poly technique, du deinier mdmoire prdsentd k 
l’Acaddmic dcs Sciences Tous les gdom&tres, sans dis¬ 
tinction de nationalitd ni d J dcole, se sont inclinds devant 
ce vdndrable vieillard, tous ont admird sa puissance 
d’invcntion, sa fdcunditd, que l’kge semblait rajcumr, son 
ardeur, et son zile, continuds jusqu J aux dermers jours." 

A mere recital of the titles of M. Chasles' numerous 
papers would fill several columns In the " Catalogue of 
Scientific Papers" will be found the titles of 177, and 
from the slight examination we have been able to make 
we have little doubt that the number published since 
1873 would bring the total to neaily 240 The subjects 
range over curves and surfaces of the second and of any 
degree, geometry, mechanics (and attractions), history, 
ana astronomy Amongst his earliest papers are those 
which were translated by the present Bishop of Limerick 
in 1841, under the title “Two Geometrical Memoirs on 
the General Properties of Cones of the Second Degree, 
and on the Spherical Conics ” “ These possess strong 

claims on Lhe attention of mathematicians, whether they 
are considered merely as exercises of pure geometry, 
exhibiting its elegance and power m a remarkable degree, 
or as a rich and early contribution to the theory of 
spherical curves.” 

Chasles himself remarks in hi* Rapport 1 (which 
perhaps furnishes the best key to his writings), 11 On 
peut s’dtonner que, jusque vers la fin du premier tiers de 
ce sidcle, on n'ait cu 1’iddc d’dtudier ni les proprieties des 
cAnes du second ordre aui servent k engendrer les 
conique5, m celles des courbe* qui tiennent sur la sphere 
le rang des coniques sur le plan" (p 75). 

In reply to the question, 11 On demande un examen 
philosophise dcs diffdrcnte3 mdthodes employees dans 
la gdomdtne rdcen'.e et particuherement de la mdthode 
des polaires reciproques, 11 was wriLten, 11 Mdmoire de 
Gdomdtne sur deux Pnncipes gdndraux dc la Science, 
la Dualitd, et lHomographic ” (Januaiy, i8jo, to the 
Acaddmie Royalc of Brussels), preceded by some histori¬ 
cal researches This work subsequently took the form 
of the famous “Apergu histonque sur l'Onginc et le 
Developpement des Mdlhodes cn Gdoindtne . . suivi 
d’un Mcmoire sui deux Prmcipes gdndraux 
et l'Homographie " This work appeared in 1837, and 
having become exceedingly scarce, was reprinted ver¬ 
batim in 1875, with the addition of a short preface giving 
a brief historical account of the book In the Rapport 
(p 80) we are told 'Vest cette troisidme paitie" (the 
memoir on Duality and Homography) “qui k donnd lieu 
k la composition dc Touvrage. La thdone dcs figures 
homologiques et celle des polaires reciproques qui sont 
la base des beaux travaux de 1 'illustre Gdndral Poncelet 
donndrent unc heureuse impulsion aux rechcrchcs de pure 
gdomdtnc " These two methods were susceptible, he 
says, of generalisation, and the progress of the science 
demanded it The Aperqu, which has been translated 
into German (except the third part) by Sohncke, is a 
perfect mine of geometrical facts, and is to the present 
day a high authority on the subject of which it treats 
In some places too great reliance on Montucla (see Dr 
Allman on “Greek Geometry from Thales 10 Euclid/' 
p 171, cf also p. 202), and in others non-acquaintance 
with German (“ nous dprouvons un vif regret dc ne pouvoir 
citer ici leurs ouvrages, qui nous sont inconnucs, par 

1 Pp 72-116, aao-aBo, contain an account of the author's own contribu¬ 
tion! lo geometry 


suite de notre ignorance de la langue dans laquelle ils 
sont dcrits/’p. 215) may slightly detract from its merits, 
but after all deductions it exhibits a vast amount of 
research and originality, and well merits the title of 
ouvrage clasuque 1 

The appointment to the Chair of Modem Geometry 
necessitated a course (or courses) of lectures, and in 1852 
these were embodied in the “ Traitd de Gdomdtric supdn- 
eure," “an elaborate and masterly treatise/ 1 which of 
late years has been rarely attainable, and only at a 
very high price. M Chasles, hardly two months before 
his death, had the satisfaction of seeing a second edition, 
accompanying which is (pp 547-585) the excellent “Dis- 
cours d’ Inauguration 11 (referred to above) The three 
fundamental principles of this work are “Anharmonic 
Ratio of Four Points/ 1 “ Homographic Divisions/ 1 and 
“ Involution" {Rapport, p 220). 

In 1865 appeared the first volume of the “Traitd des 
Sections coniques, faisant suite au Traitd de Gdomdtne 
supdneure” As its title indicates, constant application 
is made in it of the principles of pure geometry unfolded 
in the earlier work. It thus differs considerably not only 
from analytical treatises, but from geometrical treatises 
also “Ces trois thdones pnmordiales s'appliquent avec 
une extreme facilitd k toutes les recherches concemant 
les sections coniques 7 * ( Rapport , pp 266 9) 

Mathematicians have long looked for a second volume, 
materials for which have appeared in the Comptcs rend us 
In Llic Rapport (pp, 257-266) will be found an account of 
Lhe method of geometrical substitution and a definition 
of the elements (or characteristics ) of a system of conics 
(Comptes rendits, 1864-7). Numerous applications are 
made of this remarkable theory (for further accounts the 
English student may refer to Dr. Salmon’s “ Higher Plane 
Curves,” pp 360, &c . and “ Conics/’ d. 368, see also 
later papers m the Comptes rendus , vol. lxxviu. 2 p. 577, 
&c , vol lxxxv- p 362, pp. 460-6) 

We must now go back to the year 1863, when Chasles 
published his “ Lea Lrois Livres de Ponsmes d'Euclide, 
rdtablis pour la prcmidre Foi->, d'aprda la Notice et les 
Lemmes de Pappus, et conformdment au Sentiment de 
R Snnson, sur la Forme des Enonccs de ces Propositions." 
In 1838 he had contributed a paper, “Sur h Doctrine des 
Powsmes (l’Euilidc/ 1 to Quetelet’s Corresp Math . x (pp. 
1-23) We must content ourselves with referring to the 
Rapport, pp 155, 233-42, the Aperqu, pp 39, &c (He 
cites Montucla as to the profoundness of the Ponsms, 
gives high praise to Snnson, and shows that there is in 
Pappus’s Lemmas what is in effect the projective pro¬ 
perty of Lhe anharinonic ratio of four points). The publi¬ 
cation of this work led to a short controversy with M P. 
Bidton (“Question des Ponsmes—notices sur les ddbats 
de priontd auxquels a donnd lieu 1*ouvrage de M Chasles 
sur les porismes d’Euclide," Pans, 1865 , and a second 
part, Pans, 1866) M Chasles comments on these in 
the Rapport (cf reff. above) 

We turn now for a moment to the subject of attraction 
11 La question de ^attraction presenta t-elle k l'auteur sous 
plusieurs points dc vue, qui donn&rent lieu k divers 
mdmoires et s'dtendirent mdme au problfcme gdndral de 
1’attraction d’un corps de forme auelconque" ( Rapport , 
p 101); on p 103 he gives a history of Maclaunn’s 
theorem (of which Todhunter—“ History of the Theories 
of Attraction/' &c, vol 1. 2G0, writes . “ Chasles is 
correct”), on p. 105 we read n Man* il restart toujours 
k ddsirer une demonstration directe et rigoureuse du 
thdorfcmc de Maclaurin,” and he cites an extract 
from PoinsoL's report on his paper ( Mintoircs par divers 
Savants, t. ix 1846). “Ce mdmoire rcmarquable nous 
oflfre un nouvel excmple de l’dldgance et de la dartd que 
la gdomdtne peut repandre sur les questions les plus 

1 De Morjjtn lays, “ A wjrk of great importance Id the hiaioncal point of 

B " Consideration* sur le caractfere prop™ du prinnpe de corrcipondance,'* 
11 S’applifue avec une trfcii grande facility, & une infinite de queauourl 
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obscures et les plus difficile*" ( Comptes rendns , t. vi 
1838, pp. 808-812) 

This, the first synthetic solution (of General Sabine's 
address on presenting the Copley Medal) was published, 
if we mistake not, in 1837 M Bertrand, in his Stage of 
Lamtf (January 28, 1878, Mimoires de l’Acaddmie des 
Sciences), says " M. Chasles obtenait, en la transportant 
h la thdoric si souvent Itudidc de V attraction des 
ellipsoidcs, des demonstrations et des resultats admires 
comme un modfclc d'£l< 5 gance et de gdndralHd." 

Wc have no space left, having perhaps already dwelt 
too much in detail upon the complete works, to give an 
account of the numerous papers wc referred to above 
This is Lhe less necessaiy as the results of many are 
already incorporated 111 the larger works We must how¬ 
ever just mention the important mechanical principle 
founded upon the proposition 11 quand deux polygones 
dgaux sont placds d’nne manure quelconquc dans un plan, 
il existe toujours un point du plane qui est dgalement 
distant de deux sominUs homologues quelconques des 
deux polygones, lc point est semblablcment placd par 
rapport aux deux polygones *' 

The applications of this, under Poncelet’s foim of 
enunciation, arc fully treated of by Richard in his “ Note 
sur un nouveau prmcipe de cindmatique sur son emploi 
et sur la Thdordme de M Chasles n (Paris, 1856) 

In the closing lines of the Rapport M Chasles indig¬ 
nantly condemns the modern system which has for its 
supreme and immediate object dcmpphcationsprahqut r; 
and which is “ caractcnsde suffisamment par 1’idde fatale 
de bifurcation " These remarks we pass over, but gladly 
draw attention to a wish which he strongly expresses, viz 
that a defect should be remedied by the creation of two 
chairs, one for “ Gdomdtnc mfinitdsimale et analytique,” 
and the other for “ Analyse transcendante " If tnese 
chairs do not now exist, it would be a fiLting compliment 
to his memory to establish one or both One other wish 
we have which we repeat, and that is, following the 
fashion of the time, that a collected edition of his papers 
be issued, for at present they are scattered over a very 
wide area 

In this notice we arc indebted to the funeral speeches 
pronounced over M Chasles's grave (Cowpte r rendus , xci 
No. xxv., December20, 1880) which, and M, Chasles'sown 
remarks, we have freely cited in their original language, 
thereby securing conciseness of expression. 

We must however linger no longer by the grave, but 
turn to the "living present,” after repeating M. Dumas's 
last words, “Adieu, Chasles, adieu 1,1 R Tucker 


PROF, HUXLEY ON EVOLUTION 1 

II 

TF all the Mammalia are Lhe resulls of a process of 
* evolution analogous to that whit h has taken place in 
the case of the Equidx, and if they exhibit different 
degrees of that process, then a natural classification will 
arrange them, in the first instance, according to the place 
which they occupy in the scale of evolution of the mam¬ 
malian type, or the particular rung of the “ scala mam- 
malium" on which they stand. The determination of 
the position thus occupied by any group may, I ihink, be 
effected by the deductive application of the laws of evolu¬ 
tion That is to say, those groups which approach the 
non-mammalian Vertcbrata most closely, present least 
inequality of development, least suppression, and least 
coalescence of the fundamental parts of the type, must 
belong to earlier stages of evolution , while those which 
exhibit the contrary characters must appertain to later 
stages. 

a Continued from p 301 By the courtesy of the Secretary of the Zoolo- 
logical Society we ore able to give the remainder of the paper "On the 
Application or the Laws of Fvolution to the Airamrament or the Vertebrate, 
and mart particularly of the Mammals," by Prof T, H Huxley, F.R S 


Judged from this point of view, there can be no doubt 
that the Monotremes embody that type of structure which 
constitutes the earliest stage of mammalian organisa¬ 
tion — 

r. The mammary glands are devoid of teats, and thus 
the essential feature of the mammal could hardly be pre¬ 
sented under a simpler form 

2 There is a complete and deep cloaca, as m Verte- 
brata lower m the scale. 

3 The openings of the ureters are hypocystu —that is 
to say, they open, not into the bladder of these animals, 
but behind it, into the dorsal wall of the gemto-urinary 
passage. As this answers to the neck of the allantois, the 
ureters of the Monotremes retain Lheir primitive embryonic 
position. 

4. There is no vagina apart from the genito-unnary 
passage, and the oviducts aie not differentiated into 
distinct uterine and Fallopian regions 

S The penis and the clitoris are attached to the ventral 
wall of the cloaca 

6, The epiphyses of the vertebrx are but slightly, or 
not at .ill developed 1 

7 The malleus is relatively very large, and the "pro¬ 
cessus gracilis/ 1 which is singularly long and strong, passes 
between the tympanic and the periotic bones to the 
pterygoid, with which it is firmly united Thus the 
palato-pterygoid apparatus is directly connected by a 
“ suspensorium 11 witn the periotic, as in the Amphibia 
and Sauropsida. As in these, the representative of the 
incus is extremely small and that of the sLapes columclli- 
fo rm 

8 The coracoid is complete, distinct, and articulates 
with the sternum 

9 The hip-girdle is provided with laigc epipubes, and 
Lhe iliac axis is inclined at a large angle to the sacral axis 

10 1 he corpus callosum is very small. 

11 There appears to be no allantoic placenta, though, 
from the obvious remains of the ductus arteriosus and of 
the hypogastiic arteries, Lhere can be little doubt that the 
foetus has a large respiratory .illanlois It is quite 
possible that, with a large umbilical sac, there may be an 
imperfect “ umbilical 11 placcntation 

But, while the Ornithorhynchus and the Echidna are 
thus the represent a lives of the lowest stage of Lhe evolu¬ 
tion of the Mammalia, I conceive-it to be equally unques¬ 
tionable that, as Haeckel has already suggested, they are 
greatly modified forms of that stage— Echidna , on the 
whole, representing a greater, and Ornithorhynchus a less, 
departure from the general type The absence of true 
teeth in both genera is an obvious sign of extieme modi¬ 
fication. The long tongue, extraordinary external auditory 
passages, and relatively laigc convoluted brain of Echidna , 
and the cheek-pouches and horny mouth plates of Orni¬ 
thorhyncus , are other indications of the same kind. 

Hence, the primary mammals which were less modified, 
and the existence of which is necessarily postulated in the 
conception of the evolution of the group, cannot, without 
risk of confusion, be called Monotremata or Omitho- 
delphia, since in all probability they were as widely 
different from Ornithorhynchus and Echidna as the 
Insectivora are from the Edentata, or the Ungulata from 
Rhytuia It will therefore be convenient to have a distinct 
name— Prototheria—i or the group which includes these, 
at present, hypothetical embodiments of that lowest stage 
of the mammalian type, of which the cxisLing Monotremes 
are the only known representatives. 

A similar reasoning applies to the Marsupiaha. In Lheir 
essential and fundamental characters they occupy an 

1 Dr Albrecht (“.Die Fpiphyseo und die Amphiamphalie dfr S&ugelhur- 
wirbel-Itrtrper w Awfoctsk fur A nxrtgrr, tBjg, No ifl), while admitting that 
hikidna. has no epipnyir*, describe* epiphyses of an incomplete character 
between the posterior twelve caudal vertebra of Qmtthorbynihus So far 
as I am aware, the memoir of which Or Albrecht has given a preliminary 
nonce, has not yet been published I content myself therefore with remark¬ 
ing that my own recent observftlioni are in harmony with Ur Albrecht 1 
statement 
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intermediate position between the Prototheria and the 
higher mammals 

1. The mammary glands are provided with teats 

2. The cloaca is so greatly reduced that it is often said 
to have disappeared 

3. The openings of the urelers are tutocystit —Lhat is to 
say, the ureteia open into what is called the “base 11 of 
the bladder in front of the narrowed “neck' 1 by which 
it passes into the Lubulai 11 urethra," This means, I con¬ 
ceive, that, morphologically, the bladder of the Marsupial 
represents the bladder of the Monotreme + the anterior 
part of the gemto-unnary passage, the so-called M tn- 
gonum," if not more, of the bladder of the Marsupial, 
being the homologue of that anterior segment of the 
genitQ-urmary passage of the Monotreme 

4. There is a distinct and long vagina, quite separated 
from the cystic urethra, in the female, and the oviducts 
are differentiated into uterine and Fallopian portions, 

5 The penis is large, and the corpora cavernosa are 
connected by fibrous tissue and muscles with the pelvis 
The spongy body has a large bifmc.ited bulb, and 
Cowpei's gland* are very largely developed 

6, The vertebrae have distinct epiphyses 

7 The malleus is small, and its connections are similar 
to those which it possesses in the higher mammals The 
incus is relatively larger and the stapes more 01 less 
stirrup-shaped. 

8 The coracoid is short, does not articulate with the 
sternum, and becomes ankylosed with the scapula 

9. The hip-girdle is provided with epipubes, usually of 
large size and well ossified, and the iliac axis is inclined 
at a small angle to the sairal axis 

10. The corpus callosum is small 

11 In the rew forms of which the fetus is known 
there is no allantoic placenta, while the umbilical sac is 
so large that the possibility of the existence of a tram&itory 
umbilical pUccntatinn must be taken into account 

It will be observed that in the characters 1,2, 3, 4, 5, 
6, 7, 8, and the latter part of the 9th, the Marsupials 
agree with the higher mammals, while in ihe former part 
of the 9th, the loth, and the nth, they present Proto- 
thenan characters So far, therefore, they constitute an 
intermediate type between that of the Prototheria and 
that of the higher mammal*, winch may be termed that 
of the Metathena. And if there were any known animals 
which combined these characters, with a complete double 
dentition, unmodified pcntadactylc manus and pes, and 
normal uterogestation, they would furnish us Lhe exact 
transition between the Prototheria and the higher mam¬ 
mals, which must have existed if the law of evolution is 
trustworthy, 

No known Marsupial, however, possesses these addi¬ 
tional characters None has more than a single surecs- 
sional tooth on each side of each jaw , and, as Prof. 
Flower (to whom we owe the highly important demon¬ 
stration of this fact) has pointed out, the question arises 
whether we have here a primary dentition with only one 
secondary tooth, or a secondary dentition with only one 
tooth of the primary set left I have no doubt that the 
answer given to this question by Prof Flower is correct, 
and thal it is the milk-dentition of which only a vestige 
is left in the Marsupialia. Among existing Rodents, m 
fact, all conditions of the milk-dchtition exist, from a 
number equal to that of the permanent incisors and 
premolars (as in the Rabbit *) to none at all 

The same thing is observed in the Insectivora, where 
the Hedgehog, and probably Centetes , have a full set of 
milk-teeth, while none have yet been found in the Shrews. 

> lhe deaduoui molan and the posterior druduaus upper incmn of lhe 
TUbble have been loaf known But I hare recently fend that uabcin 
Rabbits pi HflUj in addition, two nnlenor upper and Lwo lower deciduous 
incisorn Both ar« simple conical teeth, the sacs of which ore merely em¬ 
bedded in the gum. The upper is ml more than one-hundrt-lh of an inch 
long, lhe lower ut>er larger Jl would be Interesting to examine fee Lai 
Guinea pi(fs in relation to tmi point, at presaot they are knuwn to possets 
only lhe hindmost deciduous molars, so far agreeing with the Manupiali, 


In these cases, it is obvious that the nnlk-dentition has 
gradually been suppressed in the more modified forms; 
and I think that there can be no reasonable doubt that 
the existing Marsupials have undergene a like suppres¬ 
sion of the deciduous teeth, in the course of their deriva¬ 
tion from ancestors which possessed a full set. 

Again, no existing Marsupial possesses an unmodified 
pentadactyle pes. If Lhe hallux is present, it presents an 
extensive movement in adduction and abduction, in 
fact, the pes is prehensile This is the case in the 
Ph asco/otnyufo’, Ph alangu tidcr^ Phas col an tid&, and Didel- 
p/udi£ The D<uyund<F present the same type of pes, 
with the hallux reduced or suppressed Hence, consider¬ 
ing the relations of the Macropodtdcr and the PeroMihdcr 
with the Phalangers, it seems likely that the hind foot 
m these groups is also a reduced prehensile pes ; in 
which ca^e this special modification of the foot would 
characterise the whole of the existing l\fa>supialia 

Thirdly, Lhe most marked peculiarities of the re¬ 
productive organs and processes in the Marsupial are 
in no wise transitional, but are singularly specialised 
characters The suspension of Lhe scrotum in front of 
the root nf the penis is unlike any arrangement in the 
higher mammals, and the development of the bulb and 
of Cowper’s glands is in excess of anything observable in 
them In the female, the cystic urethra is as completely 
separated fiom the vagina as it is in the higher mammals , 
while the doubling of the vagina must, 111 my opinion, also 
be considered as a special peculiarity which leads from, 
rather than toward*, the higher mammals In a Mono- 
treme, in fact, the antenoi end of the genito-unnary 
passage exhibits two VLry shoit dilatations or cornua, 
one on each side. In the middle line, a little distance 
behind these, Lhe ureter* open on a prominent ndge-Jike 
papilla The opening of the bladder lies in front of 
and below the genital cornua Now, if we compare this 
arrangement willt that which obtains in the lower forms 
of Lhe higher Mammalia, wc find that the uretenc papillae 
ha\e separated laterally and moved forwards, in such 
a manner as to occupy the base of the bladdei, and the 
genital cornua come to he behind and somewhat dorsad 
of them At the same time a longitudinal separation has 
taken place between what may be t ailed the 11 uretenc " 
region of the gemto-unnary passage and the “genital' 1 
region The first is taken into the bladder and becomes 
connected by a longer or shoitcr “cystic urethra” with 
the laiter, which is converted into ihe longer or shorter 
\agma In the Marsupial the same general modification 
has taken place, but the “ genital cornua” become im¬ 
mensely elongated, and give rise to the so-called "double” 
vagina 

Lastly, the maisupium, where it exists, is a no less 
special feature of the Marsupialia, and, like the pecu¬ 
liarities of the female genital organs, appears to be 
related with the abnoimally early birth of the fetus 
Among the higher Mammalia, it is well known that the 
fetus is born in a relatively much earlier state in some 
cases than in others, even among closely allied species. 
Thus Rabbits are born hairless and blind, while Hares 
are boin hairy and with Lheir eyes open I think it 
probable, from the character of Lhe pcs, that the primitive 
forms, whence the existing Marsupialia have been derived, 
were arboreal animals , and it is not difficult, l conceive, 
to see that wnh such habits it may have been highly 
advantageous to an animal to get nd of Us young from 
the interior of its body at as early a period of develop¬ 
ment as possible, and to supply it with nourishment 
during the later periods through the lacteal glands, 
rather than through an impel feet form of placenta. 

However this may be, the characters of the existing 
Marsupialia leave no doubt on my mind that they are 
greatly modified members of the metatherial type , and I 
suspect that most, if not all, of the Australian forms are 
of comparatively late origin. I think it probable that the 
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great majority of the Metathena, of which I doubt not a 
great multitude will shortly be discovered in Mesozoic 
formations, differed widely from our existing Marsupials, 
not only lacking the pouch, as do some existing i( Marsu- 
pialia," but possessing undivided vagina*, and probably 
bringing forth their young, not earlier than existing 
Carnivores and Rodents do, the nutrition of the fetus 
during prolonged gestation being provided for, in all 
probability, by an umbilical placental apparatus, and its 
respiration by a non-placental allantois 

In the remaining group of Lhe Mammalia, InLheito 
spoken of as the 11 higher Mammalia •"— 

i. 1 he mammary glands are provided with teats ' 

2 The cloaca has usually disappeared Sometimes, 
however (Beavers, Sloths), a shallow cloaca is present, 
especially in the female, 

3 The openings of the ureters are alwajs entocystie, 

but their position vanes greatly, from close Lo the neck 
(e.g to the anterior end of the bladder (e g Hynti), 

4. There is a distinct vagina, which is almost alw.ns 
undivided. The oviducts arc differentiated into uterine 
and Fallopian portions 

5 l he penis is usually large, the bulb single or parti.illy 
divided, and the corpora cavernosa almost always ducctly 
attached to the ischia 

6 The vertebrae have epiphyses 

7. The malleus is usually small, the incus relatively 
large, the stapes stirrup shaped 

8 The coracoid is almost always much reduced, and it 
is aiikvloscd with the srapula 

9 The iliac axis make 4 x small angle with the xan.il 
axis , and there is no cpipubis, or only a fibrous vestige 
of it 

io. The corpus callosum and the anterior comimsxuic 
vary widely In such forms as E> Milieus and IKuypus 
they are almost Mu noti cine-like 

ii 1 lie fetus is connected with the uterus of the mother 
by an allantoic placenta lhe umbilical sac vanes in 
size, and in some lower ten 1115 (e g L epus ) it is, at hrst, 
highly vascLil.u, and perhaps plays a quasi-plactnt.il pari 
during the early stages of development 

It is obvious that, in all these respects, we have the 
mammalian type in a higher stage of evolution than that 
presented by the FioLolhcna and the Mctatlicrn. Ilcnce 
we may term forms which have reached this stage the 
Eu thet ta 

It is a fact, curiously m accordance with whaL might he 
expected on evolutionaly punciplex, that while the exist¬ 
ing members of the I'rutothcn.i and lhe Metathena aie 
all extremely modified, theie ate cutain founs of living 
Euthena which depaitbut little from Lhe general type 
For example, if Uymnura possessed a diffuse placenta- 
tion, it would be an excellent representative of an undif¬ 
ferentiated Eutherian Many years ago, in my lectures at 
the Royal College of Suigeons, I particularly insisted on 
the centi al position of the Insectivora among the higher 
Mammalia , and further study of this order and of the 
Roden ha has only stiengthened my conviction, that any 
one who is acquainted with the range of variation oi 
structure in these groups, possesses the key to e\er\ pe¬ 
culiarity which is met with in the Primates, the Carnivora, 
and the Ungulate Uiven the common plan of the 
Insectivora and of the Rodentia, and granting that the 
modifications of the structure of the limbs, of the brain, 
and of the alimentary and reproductive viscera, which 
occur among them, inay exist and accumulate elsewheic, 
and the derivation of all the Euthertu from animals 
which, except for their simpler placentation, would be 
Insectivores, is a simple deduction from the law of 
evolution. 

There is no known Monotreme which 15 not vastly 
more different from the Protothcrian type, and no Marsu- 

'The only exception known lo me u lhe Cape Mole (CkryttnhJuns'S, 
which, according lo PeLcri, hu none 


pial which has hot far more widely departed from the 
Mctathcnan type, than Gymnma , or, indeed, Ertna&us, 
have Irom the Euthunan type 

The broadest physiological distinction between the 
Frototheria, the Metathena, and the Euthena respectively 
lies in the differences winch the anangements for pro¬ 
longing the period of intra uterine and extra-uterine 
nutriticm by the parent present in c.uh I lie possibility 
of .1 higher differentiation of the species 15 apparently 
closely connected with the lengLh of this penod Simi- 
laily, the broadest morphological distinction which can 
be diavvn among the Luthtna lies m Lheir placentation. 
All forms of deciduate placentation commence by being 
non-deciduate, and the inLimate connection of the jitEtal 
with the maternal structures is subsequent to their loose 
union Hence huiheua % with deciduate placinta*, arc in 
a higher stage of evolution than those with non-dcciduate 
placenta: 

I11 discussing ihe relations of the various existing 
gioups ot the highei Mammalia with one another, a 
would be a mistake to attempt to trace any direct genetic 
connection between them Each, as the case of the 
Equidn? suggests, has probably had a peculiar line of 
ancestry , and, in tlitne lines, EuLhcnan lorms wiLh deci¬ 
duate placentation constitute the latesL teim, Eutherian 
foims with nun-dccidu.ite placentation the next latest, 
Metatherian forms Lhe next, l’lotothcnan foiim the 
eailiest among those animals which, ucrorclmg to exist¬ 
ing definition, would be icgarded as Mammals 

The accompanying lable (p 230) presents, at a glance, 
tlic anangement of the Mammalia m accordance with Lhe 
views which 1 have endeavoured to cxpiess lhe sign O 
marks the places 011 the scheme which are occupied by 
known Mammals , while X indicates the gioups of which 
nothing is known, but the fonncr existence of winch is 
deduciblc from the law of evolution 

I venture to expiess a confident expet Latum that investi¬ 
gation into the Mammalian fauna of the Meso/oic epoch 
will soonci oi later till up these blanks Hut if deduction 
from the law of evolution is to be justified thus far, it 
may I e tiustccl much farther If we may confidently 
expect that Eohipptts had a pcnladactjle claviculate 
ancestor, then we may expect, with no le^s confidence, 
that the Ptotothe> ui proceeded from ancestors which were 
not mammals , in so fat as they had no mammary glands, 
and in so far as the mandible was articulated with a 
quadrate bone or caitilage, of which the malleus of the 
tiue mammal is the leduced representative Probably 
also the corpus callosum had not appeared as a distinct 
structuie 

Our existing clas&ific itions have no place for this “sub- 
mammalian’ 1 stage of evolution (already indicated by 
Haeckel under the name of Ptomiimmnft) It would be 
separated from the Saurnpxida by its Lwo condyles, and 
by Lhe retention of the left a** the principal aortic arch ; 
while it would probably be no less differentiated from the 
Amphibia by the presence of an amnion and the absence 
of branchiae at any period of life I piopose to term the 
representatives of this sta Ihpothena j and I do not 
doubt that, when we have a fuller knowledge of the ter¬ 
restrial Vcrtebiata of the later pahvozoic epochs, forms 
belonging to this stage will be found among them. Now, 
if we take away from the Hypotheria the amnion and the 
corpus callosum, and add the functional branchne—the 
existence of which in the ancestors of the Mammalia is 
as clearly indicated by their visceral nrclics and clefts, 
as the existence of complete clavicles in the ancestral 
Canid® is indicated by their vestiges in the dog—the 
Hypothena, thus reduced, at once take their place among 
the Amphibia. For Lhe presence of bianchi® implies 
that of an incompletely divided ventricle and of nume¬ 
rous aortic arches, such as exist in the mammalian 
embryo, but are more or less completely suppressed in 
the course of its development 
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Thus 1 regard the Amphibian type as the representative 
of the next lower stage of vertebrate evolution ; and it is 
extremely interesting to observe that even the existing 
Amphibia present us with almost every degree of modi¬ 
fication of the type, from such forms as the oviparous, 
branchiate, small-lunged Si redo u and Menobranchus , 
which stand in the same relation to it as Gymnura to 
the Eutheria, to the exclusively air-breathing Salaman¬ 
ders and Frogs, in which the period of mtraovular deve¬ 
lopment, either within the uterus itself or in special 
receptacles, may be as much prolonged as it is in the 
Mammalia. 

A careful study, on full materials, of the development 
of the young of such forms as Hy lodes will probably 
throw great Tight on the nature of the changes which 
ended in the suppression of the branchiae, and the deve¬ 
lopment of the amnion and of the extra-abdominal part 
or the allantois in the foetus of the higher Vertebrata. 

The recent researches of Boas 1 on the structure of the 
heart and the ongin of the pulmonary arteries of Cera- 
todus fell into my hands when K happened to be working 
afresh at the subject, and had arrived, so far as the heart 
is concerned, at lesults which are entirely confirmatory of 


his. This wonderful creatuye seems contrived for the 
illustration of the doctrine of evolution Equally good 
arguments might be adduced for the assertion that it Is 
an amphibian or a fish, or both, or neither—the reason 
of this being that, as it appears to me, Ceratodus is an 
extraordinarily little modified representative of that parti¬ 
cular stage of vertebrate evolution of which both the 
typical Fishes and the typical Amphibia are special 
modifications. I think it will be convenient to have a 
name for the representatives of this stage, and I propose 
that of Herpettckthyes 

If wc were to take away from Ceratodus the membrane- 
bones of the heart and the pneumatocaele, and slightly 
simplify the structure of the heart, the result would be an 
animal which would undoubtedly be classed among the 
Chunerotdei, and if, in such a Chmiaeroid, the lamellar 
septa of the branchiae were not reduced, as they are 
m the Chinuerotdei , while the opercular fold remained 
undeveloped, the product would be a liiLlc modified 
representative of the Selachian group, to which, among 
actually known forms, Heptamhus and Cestracion present 
the nearest approximations Vertebrated animals in this 
stage of evolution may be termed Chondnchthyes - 
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Suppose the limbs and the genital ducts of the C/wnd- 
nehthyes-stage to be undeveloped, and let the two nasal 
sacs be represented by a partially divided sac with a single 
external aperture, the result will be a still lower grade of 
vertebrate life, which may be termed Myzichtkyes , repre¬ 
sented only by the greatly modified Lampreys and Hags 
of the existing fauna. 

Finally, let the head retain its primitive segmentation, 
and the heart its primitive character of a contractile tube, 
and we reach, in the Hypiehthyes x a stage of simplification 
of the vertebrate type, from which it would be difficult to 
remove an y essential feature without reaching a point at 
which it is questionable whether an animal should be 
called "vertebrate. 11 This stage is at present repre¬ 
sented only by a singularly modified form, the living 
Ampktoxus. 

Tnus, in the order of evolution all the Vertebrata 
hitherto considered may be arranged m nine stages :—i, 
that of th i Hypichthyes; 2, that of the Myzichthyes , 3, that 
of the Chcnartchthyes y 4, that of the Nerpetickthyes ; 5, 
that of the Amphibia; 6, that of the Hypotheriaj 7, that 
of the Protothena; 0, that of the Metathena j and, 9 f 

f * " Ueber Harz und Arlenenbogan bei Ctratodus und ProlajUrrus/ 1 
M*rph, JaJirbuch, ifi6o 


that of the Eutheria, AIL these stages, except that of the 
Hypothena y are represented by existing groups of verte- 
brated animals, which, in most cases, are composed of 
greatly modified forms of the type to which they belong, 
only the Amphibia and the Eutheria exhibiting near 
approximations to the unmodified type in some of their 
existing members 

It will be observed that I have omitted to mention the 
Ganoid and the Teleoslc.in fishes and the Sauropsida 
I have done so because they appear to me to he off the 
main line of evolution—to represent, as it were, side 
tracks starting from certain points of that line. The 
Ganoidei and the Teleostei 1 conceive to stand in this 
relation to the stage of the Herpetichthycs, and the 
Sauropsida to the stage of the Amphibia. 

There is nothing, so far as I can see, in the organization 
oi the Ganoid and Tcleostcan fishes which 19 not readily 
explicable by the application of the law of evolution to 
the Herpetichthyes. They may be interpreted os effects 
of the excessive development, reduction, or coalescence 
of the parts of a Herpetichthyan . 1 

1 That the heart of Butinnus ■floret® ■ complete transition between the 
characteristically Ganoid and chancre HjuicaIIv Tclaostean hunt, hoi re¬ 
cently been proved, by Boat (Morjkot /akrbuch, iBBo) Thui the lul rem¬ 
nant of the supposed hiatus between the Ganoids and the Tcleostean vamahaa. 




Jan . 6, 1881] 


NATURE 


23* 


Similarly, the suppression of the branchiae, the develop - 
inent of an amnion, and of a respiratory extra-abdominal 
allantois, and that enlargment of the basioccipilal re¬ 
latively to the exoccipitals which gives rise to a single 
skull-condyle, is all the change required to convert an 
UrodeLe amphibian into a Lizard It is needless to re¬ 
capitulate the evidence of the transition from the Reptilian 
to the Bird type, which the study of extinct animal- 
remains has biought to light 

The scheme of arrangement of the Vertebrata which 
naturally flows from the considerations now brought 
forward will stand thus — 


iS'tajfu oT Evolution 
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It appears to me that everything which is at present 
known respecting the Vertebrata of past epochs agrees 
with the assumption that the law which expresses the 
process of ancestral evolution of the higher Mammalia is 
of general application to all the Vcrlebrata If this is 
admitted, I think it necessarily follows ihat the Verte¬ 
brata must have passed successively through the stages 
here indicated, and that the progress of discovery, while 
it will obliterate the lines of demarcation between these 
stages, and convert them into a continuous senes of 
small diffeicntiations, will yield no vertebrate form for 
which a place docs not exist in the general scheme 


circle Bailing, and at the British Association in 1854 Mr Towson 
aided Dr. Scoresby m directing the attention of the scientific 
section to the importance of investigating more fully the subject 
of the deviation of the compasses on board iron ships The 
result of this discussion was the formation of the Liverpool 
Compass Committee The observations and the deductions 
lesulting from them were embodied in three reports, “presented 
to both Houses of Parliament by command of Her Majesty. 1 ' 
In 1863 Mr. Towson was instructed by the Board of Trade to 
piepare a manual on the deviation of the compass, which was 
subsequently published at the expense of the Board, under the 
title of 11 Practical Information on the Deviation of the Compass ; 
for the use of Masters and Mates of Iron Ships " 

We are glad to learn that Prof. MacOivan, late of Gill College, 
Somerset Last, has accepted the post of Director of the Botanic 
Garden, Caj>c Town lfe will also lecture at the South African 
College. The appointment of a man whose long and enthusiastic 
devotion to South African botany has earned him a wide reputa¬ 
tion is to the credit of the Cape Government, and is of good 
omen for the scientific future of the Cape Botanic Garden This 
has never yet attained the position which it would naturally 
derive from the resources of one of Lfae most interesting floras in 
the world 

Dr. W Feddersln of Leipzig Is prepanng a supplement to 
Toggendorff’s well known biographical dictionary Many of 
our readers will receive during Lhc next few days circulars asking 
them to answer .1 few questions as to their scientific life and 
labours As the great utility of such a work lies in the com¬ 
pleteness of the mForinaLion it supplies, wc trust that every one 
will fill up the answers to the questions as completely as is in his 
power, and that neither false modesty nor carelesmess wdl create 
a gap in the work 

Prop Cori-ikld's lectures on Health to ladies will commence 
to-day, January 6, by an Introductory LlcLuic at 3 pm., and 
W'lll be continued on Tuesdays and Thursdays at the same hour 
Ladies are admitted free to the Introductory Lectuie. 

lIiiRii Roheeu Opcenheim of Berlin announces the forth 
coming publication of a “ Grundriss der Anatomic des 
Menschen," by Prof Ad l'ansch of Kiel 


NOTES 

Dr. John Sienhousl, FRS, died on Decemhei 31, in the 
seven ty-second year of his age. lie was a native of Glasgow, 
where he was educated and long resided A pupil of Graham 
and of Liebig, he devoted all his time to research work in the 
domain of organic chemistry He was a Royal Medallist of the 
Royal Society, LL.D of Aberdeen, and one of the founders of 
the Chemical Society On removing to London lie was appointed 
Lecturer on Chemistry m St. Bartholomew's Hospital, London, 
but was obliged to resign in 1BS7, owing to a severe attack uf 
paralysis, This however did not deter him from continuing 
hiB scientific studies, which were a labour of love to him He 
vu the inventor of the charcoal respirator, of the charcoal venU 
Utor for sewers, and of a process for rendering fabrics water¬ 
proof by means of paraffin In 1865 he succeeded Dr HoFmann 
as non-resident asaayer to the Royal Mint, but was deprived of 
the appointment when the office was abolished by Mr. Lowe in 

1870. 

On the 3rd inst Mr John Thomas Towson died at his residence 
iu Liverpool, in his seventy-seventh year. Mr. Towson was con¬ 
nected with the early history of photography, but in 1846 he devoted 
his thoughts to navigation, especially to determining the quickest 
routes across the ocean to distant countries. With this object he 
constructed a set of tables for facilitating the practice of great 


The Reale Istitulo Lombardo has awarded two sums of 1500 
lire, on the Brambilla foundation, (1) to the Milanese Committee 
of Animal Vaccination for founding a vaccinogemc establish¬ 
ment in Milan, and (2) to S, Basvjlim foi establishing in Milan 
a manufactory of white lead coloms and varnishes On the 
Fussati foundation a sum of 2000 liie ha> been awarded to Dr 
Golgi for studies oil the fine anatomy of central organs uf Lhe 
nervous system , and 1000 lne to Drs Tenchuu and Maurenghi 
for researches m the anatomy of the cerebellum, the Pons Tar mi, 
&c A list of prizes now open to competition mil be found in 
the Rendiconti of the Institute, vol xui. fasc xviii The sub¬ 
jects have nearly all been previously published (We noLe that 
one is n Studies on the Telephone ”) The prizes vary iu value 
fiom 500 to 4000 lire l'oreigners may compete, and memoirs 
must be written in Italian, French, 01 Latin. 

The Transit of Venus Commission has already met at the 
French Academy of Sciences, as usual under the jiresidency of 
M. Dumas, but no resolution was come to A number of 
scientific men have already offered themselves as observers. 

Baron Nordenskjold arrived at St Petersburg 011 Saturday, 
aud was received at the station by the Swedish Ambassador and 
delegates from the Russian societies In the course of the day 
he was received at Lhe Foreign Office, and is to be ffttd by the 
Municipality and the learned societies 
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The dates for some of tHe papers which will be read at the 
Society of Arts before Easter next have been announced, The 
following are Ret down for the ordinary meetings (Wednesday 
evmnngs),—January 12 A Sanitary Protection Association for 
London, by W. Fleeming Jenkm, F R.S. (On this evening 
Prof, Huxley will preside.) January 19 Causes of Success and 
Failure in Modern Gold-Mining, by A G, Lock February 23 * 
Recent Advances 111 Electric Lighting, by W. H. Picece 
March 2 Plashing Signal*, for Lighthouses by Sir William 
Thomson, F.R.S. March 9 : Improvements in the Treatment 
of Esparto for the Manufacture of Paper, by William Arnot, 
F.C.S March 16: The Manufacture of Aerated Waters, by 
T. P. Bruce Warren In the Indian Scctnn (Friday evenings), 
the following will be rend —January 21 , Forest Conservancy 
in India, by Sir Richard Temple, Bart., G.C.S.I. February 
11 The Gold-Fields of India, by Hyde Clarke, March 4 : The 
Results of British Rule in India, by J. M. Maclean. March 25 . 
The Tenure and Cultivation of Land in India, by Sir George 
Campbell, K C S.I , M.P. The date, and Papers fir the Foieign 
and Colonial Section (Tuesday evenings) will be ■—February I 
The Industrial Products of South Africa, by Lhe Right lion. 
Sir Henry Dartle Edward Frere, Bart, G C.B , &c. February 
23 - The Languages of South Africa, by Robert Cust March 
15 * The Loo Choo I island., by Consul John A Guhbin^ 
April 5 Trade Relations between Great Bntain and her De¬ 
pendencies, by William Westgarth For tbc Applied Chemistry 
and Physio Section (Thuraday evenings) the arrangements are 
as follows — January 27 A New Mechanical I'urmcc, and a 
Continuous System of Manufacluung Sulphate of Soda, by 
James Mactcar February 24, Deep Sea Investigation, and 
the Apparatus used in it, by J G. Buchanan, F R b E., F C S. 
March 24 The Futuie Development of Eleclncil Appliances, 
by Prof John Perry 

Various earthquake shock* in Roumami, Transylvania, 
Hungary, &.c., m the latter days of December, are reported , in 
Bucharest, on the 23rd of that month at 11 20 a in., and on the 
25th at 5 45 p.m. , in Tultscha also, on Lhe 25th, at 5 25 p m. 
(direction north-west to south-east), in Fokscbau, at 5 5 p.m , 
pretty strong duration 8 sec , in Tccuciu at 4 51 p in , tuo 
strong shocks, the first lasting 2 see, , the set-nnd 4 sec, , in 
Washui (near Ta*sy), a very violent uiululilory shock, in 
Siberia (Bulgaria), at 3 22 p in , 20 shocks lasting nn 20s , m 
Homorad (Hungary), at 4. iS p m., duration 5s , direction west 
to cajit, in Foldvar (Hungary), at 4 20 pm, dire-ti >11 north¬ 
west to south-east At the same time shocks Mere felt at van ju, 
11 lace, in the south-east of Transylvania, 

It miy be useful to some of our reader* to know that the 
Library of the Society of Telegraph Engineer* and of Elec¬ 
tricians is open to members of all scientific bodies, and (on 
npphation to the librarian) to the public generally. The library 
is ope.i daily between the hour, of 11,0 am. and 80 p.m , 
except on Thursdays and on Saturday*, when it closes at 
z.o p,m 

"Whitaker’s Almanac” is undoubtedly a most useful 
publication , but in the larger edition there is a supple nent of 
miscellaneous information which see ns to us to requue looking 
after. Among other things there is a variety of items more or 
less connected with science There is a "Scientific Summary” 
cattristing of nine lines of introduction (111 which the only 
geological fact mentioned is the discovery of some fossil remains 
in Essex), followed by selected subjects of general interest, in¬ 
cluding such items as "Steam Power in Germany,” " Forests in 
Russia,” "The World’s Gold and Silver,” " American Railroid 
Progress' 1 &11 looking like 53 many random newspaper cutLings , 
but no mention of perhaps the most brilliant scientific event of the 
year—Mr Graham Bell's " Photophone.” In another part of the 


supplement we have tuo pages on the " Progress of Astronomical 
Science ” ; why this is not included in the " Scientific Summary ” 
the editor perhaps know*. A pag4 is devoted to "Radiant 
Points of Shooting Slam,” two to the "Year’s Weather,” three 
to " Earthquakes and Volcanic Eruptions,” and three to "Geo¬ 
graphical Discovery,” The writer of the last-mentioned actually 
places Mr. Leigh Smith's yacht voyage to Franz Josef Land as 
"the most remarkable geographical event” of a year which 
witnessed the successful conclusion of Mr Joseph Thomson's 
remarkable African Expedulon, because he thinks it opens up 
" a new and apparently feasible route for future Polar research : ” 
does he not mean starch ? Evidently the supplement to this 
"Almanac” stands in need of editing, and as the whole work 
15 to be renet for next year, perhap. this part mil be brought up 
to the level of the rest of the work 

The Attnuairf of the Bureau des Longitudes for 1881 has 
been issued by Gaulhier-VillaTS As usual, it is full of informa¬ 
tion on a great variety of subjects more or less connected with 
science, 

land and IVaicr slates that the late Mr, Frank Buckland has 
bequeathed his valuable Mu earn of Economic Fish Culture to 
the nation , and on the de cease of Mis Buckland a sum of 5000!. 
will revu t to the nation, to be applied for lhe purpose of founding 
a professorship oF econo nic pisciculture in connection with the 
Buckland Museum and the Science and Art Departmental South 
Kensington 

A Sc nn it hi dienes Improvement Association has been formed 
for Lhe puipose of making an effiirt to improve by various means 
Lbe fisheries of the Scotch nvers, which have in recent years con¬ 
siderably deteriorated The piLMdcnt is the Duke of Sutherland, 
and the chairman of the provisional committee Mr. David Milne 

11 iime. 

We have received a copy of the regulations issued by the 
French Minister of Posts and Telegraph* for the International 
Congress and Exhibition of Electricity, to be opened at Paris 
next September Those interested in the Congress should apply 
to M. Ie Commissure General de l'Ex posit ion Internationale 
d’F lccti icite, at the Palace of the Champs Elya^es, portc No IV , 
Parb 

Mr Innfs Roger*, in a letter to us, calls attention to a list of 
bamboos published in vol 1 of the Garden, which are found to be 
hard v under cultivation, and to the fact that several kinds, chiefly 
from China md Japan, grow in Battersea Park, Kew Gardens, Stc 
He fuilhcr instances a. hardy plants a Cactus from the Rocky 
Mountain , Begonia frrnn the Anile, the well known Chtwiitrops 
exctlsa, pnui repens, and a Mesemb^yanlhemum acclimatised at 
Sally, and believes that the fixity of continents through long 
geological periods would cause tropical species m spreading to 
adxpL the nsclve-. h temperate condition^. He Lhink* that the 
Gulf Stream may have brought Lropicnl seeds to Bournemouth, 
and that a mast trifling change of climate would have made them 
thrive there 

A Tsew illustrated archeological review will soon be published 
at Naplei by MM Augusta Mele and Enrico Abcmacco. It 
will lvc in French, and it* title will be “ Pompeii ” The object 
of the new publication 1. to excite in wi ler circles a vivid interest 
for the excavations at Pompeii, Ifcrculancum, &c,, as well as 
for archeology generally 

In the Austrian "Engineers and Architects Union” at 
Vienna, a new aeronautical department has been created, with 
the object of discussing and solving aeronautical problem* and 
questions both theoretically and in practice, as well as making 
the necessary experiments. The application of aeronautics to 
meteorological science forms a special study of the department, 
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To the October number of Symom's Monthly Metwrotyical \ over the valley below 1 hire were Fevei&l yeals of thunder, but 
Magatwe Col. Foster Ward writes describing coire 1 cniarkable 1 there was no visible lightning, owing, he concludes to the sun's 
hailstones that fell during a slight thunder t lorm atPrrtenl irthen, bughLness. " On arriving near home, I met a friend who told 
Bavaria, at 6 p m on August 21. He was on a mountain about me it had been hailing 'tadpoles' and 'acidulated drops. 
3000 feet above tic village, and saw the cloud (a small one) pass There had been little or no rain and no visible lightning, and 



the hailstones fell at intervals and about six feet apart There 
were very few of them, my family only picking up twenty in a 
space occupied by a full-sized lawn tennis couif My son made 
a sketch of their shape and i ize, whnJi f inclose The greater 
part were of the 1 tadpole ' shape and were clear as gln^, perfectly 
round, the five knobs being at equal distance from one another 
The flnt stones had more or less a slight nucleus of snow m the 
convex portion of Lhe stone My wife and three daughter 0 , and 
two ladies staying with ii«, say that the stones looked just like a 
Indy’s hand looking glass With a knob at the top and on either 



side for ornament More than twenty, perluip* thirty, were 
picked up of this shape Of these about two-thirds were 
studded,*the rest plain, with only the tail or handle, the thinnest 
part of it being near the body of the stone, as in sketch. The 
atudi were all symmetrically placed There were from three to 
fivejif each atone besides the handle. When there were less than 
five'they occupied the same positions as if the five had been 
complete, In some cases the handle appeared to have lwen 
knocked off. The drops were more numerous, were *U of same 
fchupe, convex at the top, Lhe bottom being con^ve JHke a amall 
china painting palette) ” 


The total completion of the St. Gothard tunnel will"'very 
likely take place in July of this year, the railway is to te 
opened on July I, 1882 The mail bags are even now earned 
through the tunnel by messengers when rogh wrather prevails 
upon the mountain On December 21 the first mail-bag was 
So earned through the tunnel, and it took four hours to convey 
it from (Erschcnen to Airolo 


GEOGRAPHICAL NOTES 

A ) the Second Internalmnal Polar Conference at Berne all 
the leading nations of Luropc were represented except England. 
The leading stations have been definitely decided on. Austria 
undertakes to establish a stalion in northern Novaya Zemlya, 
at Lhe expense of Count WiJczck , Penmaik has selected 
Uperniv 1 k , Germany New Gengia for Lhe Antarctic, and Jan 
Mayen or East Greenland for lhe Arctic ngions, Norway, 
Bos^ekop m Finmark , Holland the south-east coast of Novaya 
Zemlya, or the coa^t of b iberia, between the mouth of tne 
Yenisei and Ca[ e Taimyr , Russia has selected two stations, 
the mouih of the Lena aiul the New Siberian Ish nds. Even 
Switzerland, which has not lvlii a sea-hoard, hopes to take part 
in the international movement, by establishing a 'tahon at 
Mossed Bay, m Spil/heigen The expedition o be sent out by 
Italy to the Antarctic region under Licnl Hove is to some extent 
connected with this scheme, and no doubt hrnnee will ultimately 
be compelled to lake her part As to England, there has hitherto 
Iwen no sign that as a nation she is even interested in a scheme 
so full of important i sues for fierce and navigation. 

In a recent paper to the ft Accadenna del Llnrci, Signor Guido 
Corn, n member of the Intcmaiinunl 1 ’olnr C lwmi tee, urges 
the importance of the enterprise under consideration, and of 
Italy 'haring in it lie considers the Antarctic zone as the 
more suitable one for It.dy, as being nearer regions where Ita¬ 
lians form a large portion i f the population and conduct an 
extensive commerce , moreover the south has a brilliant record 
of geographical exploration by Italians in the sixteenth century, 
ami the lecent project of an Antarctic exploring expedition has 
diawn enLhu'ouiic aUenuon For Lhe temporary scientific 
observatory which the Italian Government is recommended lo 
plant in 18S2 (in harmony with the large scheme), S Cora 
suggests one or other of three places —-I Fort Spence, on the 
east coast of Coronation Is and in the Southern Orkney®, at 
about 60' 50' S. lat., a.id 45" 45' W. long 2 Cape Look¬ 
out, on Lhe south coast of Elephant Eland, in the north-east 
part of the Southern Shetland group, at about 61 P if b. lot 
and 55” 15' W. long, (a station at either place would -erve well 
ox a base of operation!) for the Italian Exploring Expedition), 
3. In thr case of means being inadequate for a station at either 
of the two places named, S. Guido recommends some one of 
the islands dose to Cape Ham. Supposing that The transport 
would he by a Government vessel destined Lo the naval station 
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in South America, it u calculated that the cost of the observatory 
would amount to 70,000 or 80,000 lire, of which 10,000 would be 
for instruments, and the remainder would provide three dwelling- 
houses, salaries of four scientists, two assistants, and two ser¬ 
vants, food, &c. This is calculated for an absence of sixteen 
month*, twelve of which would be occupied in observations. 

The Geographical Society's Procetdmgs this month contains 
three papers relating to Africa, the first of which is Sir Bortle 
Ftere’s, on Temperate South Africa. This, as now printed, 
embodies some useful statistical information and is illustrated by 
a general map of South Africa The other two p.ipers bring 
some additions to onr knowledge of the geography of Wet 
Africa, Mr. Comber giving a short sketch of his recent journeys 
in the interior of Congo, and Mr Milum an account of his 
travels in the Niger region. The former is accompanied by an 
excellent map of the neighbourhood of San Salvador and of the 
course of the River Congo from Stanley Pool to the sea. The 
final report of the Executive Committee of the African Explora 
tion Fund is published, together wuh a statement of receipts 
and expenditure In the Geographical Notes extracts are given 
horn a letter by Mr. Ilore of Ujiji, on the long-continued rise of 
the waters of Lake Tanganyika, which he seems to connect with 
earthquake-movements. Mr, Ilore is shortly about to return to 
England, so that we shall probably hear more on this subject 
before Jong Among the other nates we may call attention to 
those on the Kiver Okavango, the survey of Eastern Palestine, 
and the United States’ Survey operations in the neighbourhood 
of Behring Strait Increased altenlmn, we notL, is being paid 
to the proceedings of foreign geographic >1 Societies, those of 
the French Society being very fully repoited. 

M VossioN, who, it will be remembered, spent some time in 
Burrnah, and not long since read papers on that country before 
the French Geographical Societies, has lately gone to Egypt to 
take up the Vice-Consulship of Khartum During Inc stay there 
he u to pay special altcniion to the slave trade, and to the best 
means or opening up commercial relations with the Sudan. 

Cai'T Serra Carracioli left Naples on November 2 j, 1880, 
for the Bay of Assab, having undertaken a mission, under the 
auspices of the Club Africann, to lnquue into the possibility of 
developing commerce there and with the nUivts of thi intmor 
The Club Afncano is dcsiruu^ of establishing pcail, molhci-of 
pearl, and sponge fisheries in the Bay of Assail While funds 
are being raised for more extensive operations, this expedition is 
sent Out to make a careful suivey of the region, to form a depot 
for further expeditions, whether commeru.il or ‘-cieniilit, uid lo 
make other preparations The expense is expected not to 
exceed 600 1 It is ahu stated that the Italian Geographical 
Society have made arrangements fur Lhe establish mem of a 
meteorological station at lhe Hay of Assail The October pari 
of the Polletino of the Italian (»cngraphical Society contains a 
long and valuable memoir by Signoi C. de Ame7aga on Assah, 

Ai the last meeting of the Lyons Geograjihical Society M. 
Codlaid gave an inteiestmg account of his twenty years 1 ixpcu- 
cnccs 111 South Africa. lie was engaged for some time un a 
missionary expedition in the Upper Zambesi legion, and wns 
probably the means of saving Major Serpa Pinto’s lite, aftei wards 
accompanying him m some of his explorations. As no particulars 
have yet been published of M. Cnillard’s geographical work m 
this region, it is to be hoped that his papci will be given 111 full 
in the I yons Society’s Bulletin 

In last week’s Missions CathoUqucs we have the concluding 
instalment of some inteiesling and useful papers by the Bishop 
of Vancouver, entitled " Une Vi^ite Pastorale dans Je Tcrritoirc 
d’Alaska." Pi.re Montiton’s notes on the traditions and customs 
of lhe Sandwich Islands are also continued. 

Thf January number of Good Words contains the first of a 
series of ‘papers by Mr. Joseph Thomson on his experiences 
during his recent journey 111 East LentiaJ Africa. The pre^nt 
instalment deals with the preparatory journey which he made 
with Mr Keith Johnston lo Usambara, and furnibhes interesting 
notes on the oountry traversed. 

The Alexandria Correspondent of the Daily News tells us 
that M. Chower, formerly a newspaper correspondent in I urkey, 
Kurdistan, Armenia, and Albania, started on Deccmbei Ji, 
11 to explore Africa from north to south, from Alexandria tn lhe 
Cape of Good Hope." Bon voyagt 

The death is announced of Dr. Fr, Mook, the vull-Mi m 
African traveller, who accompanied Dr. E. RicLuck nu 1 


expedition, which started in August last for the East. Dr. Mook 
died at Jaffa shortly before Christmas. 

We have received ports 17 to 22 of the new edition of Slider's 
Hand-Atlas, with three supplementary parts containing in eight 
sheets a very fine map of the Basin of the Mediterranean Sea. 

The Dutch Committee, which arranged the North Polar 
Expeditions of lhe la^t few years, held a general meeting at the 
Hague a short time ago, when the resolution was passed to collect 
funds for the organisation of a fourth Arctic expedition In the 
meantime the Committee will endeavour to have a steamer built 
for this purpose, 


ON NEAT CONDUCTION IN HIGHLY 
RAREFIED AIR 1 

'"THE transfer or heat across air of different densities has been 
A examined by various experimentalists, the general result 
being that heat conduction is almost independent of pressure. 
Winkelmann [Pogg Ann. 1875, 76) measured the velocity of 
cooling of a thermometer in a vessel filled with the gas to be 
examined. The difficulty of these experiments lies in the circum¬ 
stance that the cooling is caused not only by the conduction of 
the gas uhich surrounds the cooling body, but that also Lhe 
currents of the gas and, above all, radiation play an important 
part Winkelmann eliminated the action of currenta by altering 
Lhe pressuicof the gas between 760 and 1 milhiu. (withdecreasing 
pressure the action of gas current', becomes less), and he obtained 
data for eliminate g the action of radiation by varying tile dimen¬ 
sions of ihe outer ves cl lie found that, whereas a lowering of 
lhe pressure from 760 to 91 4 miHims there was a change of 
only I 4 per cent, in the value for the velocity of cooling, on 
further diminution of the pressure to 47 nulllms there was a 
further decrease of 11 j cr cent , and this decrease continued 
when the pressure was further lowered to I 92 milhm. 

About lhe same time Kundt ami Warburg [Po^g Ann . 1874, 5) 
carried out '-unilar experiments, increasing lhe exhaustion to much 
higher pomls, but without giving measurements of lhe pressure 
below 1 milhm I hey inclosed a thcriiiomtter in a glass bulb 
connected with a mercury pump, and heated it to a higher tem- 
prralurc than the highest point at which observations were to be 
taken , then left it to lUelf, and noted the time it took to fall 
through a certain number of degrees. r Ihey found that heLween 
10 imllnns and I uullim the time of cm ling from 60" to 20° ivas 
independent of Lhe pressure, on the contrary, at isomilhms 
pressure the rate was one-and-a-half times as greaL as at 750 
milhms Many precautions wei e taken to seen re accuracy, but 
no measurements of higher exhaustions being given the results 
luck quantitative value 

It appeals, Lhei efore, that a thermometer cools slower in a so- 
called vacuum than m air of atmospheric pressure. In dense air 
convection currents have a considerable share 111 Lhe action, buL 
the law of cooling in vacua so high that w e may ncgleci convec¬ 
tion has not to my knowledge been determined Some years ago 
Pmf. Siokcs suggested to 111c to examine this point, but finding 
that Kundt and Warburg were working in the same direction it 
vi as not thought worth going over the ■•nmc ground, and the 
experiments were only tried up to a certain point, and then set 
aside. The data which thC'e experiments would have given are 
now required for lhe discussion of ^omc results on the viscosity 
of gases, which I hope to lay befuie the Society in the course of 
a few weeks , I have lhei efore completed them &o as to embody 
the results in the form of a short paper 

An neemate thermometer with pretty open scale was inclosed 
in n inch glass globe, the bulb of the thermometer being in 
the centre, and the stem being inclosed in the tube leading from 
the glass globe to lhe pump. 

Experiments were tried in two ways ■— 

I I he gla.ss glube (at the various exhaustions) was immersed 
m nearly boiling water, and when the temperature was stationary 
it was taken out, wiped dry, and allowed to cool in the air, the 
number of seconds occupied for each sink of j" being noted. 

II. The globe was first brought to a uniform temperature in a 
vessel of water at 25 s , and wa* then suddenly plunged into a 
large vessel of water at 65". The hulk of hot water was -such 
that the temperature remained sensibly the s*ame during the con¬ 
tinuance of each experiment, The number of seconds required 
for the thermometer to rise from 25 0 to 50° was registered as in 
the first case 

1 Abstract of a Taper raid before the Royal Society by William Crookes, 
F R 9 , December 10, iQBol 
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It was found that the second form of experiment gave the 
most uniform results ; the method by coaling being less accurate, 
owing to currents of air in the room, &e. 

Tim results are embodied in the following Table 1 — 


(Rate of Heating from 25° Lo 50°) 
Tahiu 1 


PreiiuK 

760 millims. 


I millim. 


620 M. 1 


117 M 


59 M 


23 M. 


X2 M. 


SM. 


2 M. 


Secondh occu- Total number 


Temper a lute 

pied in ruing 
each j* 

of secundi 
occupied 

*5" 

O 

0 

25 to 30 

*5 

15 

30 to 35 

l8 

33 

35 to 40 

22 

55 

40 lo 45 

27 

82 

45 to 50 

39 

121 

2 5° 

0 

0 

25 to 30 

20 

20 

30 to 35 

23 

43 

35 to 40 

25 

68 

40 to 45 

34 

102 

45 to 50 

48 

150 

25" 

0 

0 

25 to 30 

20 

20 

30 to 35 

23 

43 

35 to 40 

29 

72 

40 In 45 

37 

109 

45 lo 50 

53 

162 

25" 

0 

0 

25 to 30 

2J 

23 

30 to 35 

23 

46 

35 lo 40 

32 

7S 

40 to 45 

44 

122 

45 to 50 

6i 

I83 

25“ 

0 

O 

25 to 30 

25 

2 5 

3° to 35 

30 

55 

35 to 4° 

3b 

91 

40 to 45 

45 

136 

45 to 50 

67 

203 

25 

0 

0 

25 to 30 

28 

28 

30 to J5 

33 

61 

35 to 40 

41 

102 

40 to 45 

55 

>57 

45 to 50 

70 

227 

25° 

0 

0 

25 to 30 

30 

30 

3° lo 35 

17 

67 

35 to 40 

41 

108 

40 to 45 

58 

166 

45 to 50 

86 

252 

25° 

0 

0 

25 to 30 

38 

38 

3° to 35 

43 

81 

35 to 40 

54 

>35 

40 to 45 

71 

206 

45 lo 50 

1 I6 

322 

25" 

0 

0 

25 to 30 

4i 

4i 

30 to 35 

5> 

92 

35 to 40 

65 

>57 

40 to 45 

90 

247 

45 to 50 

*65 

4>2 


There are two ways in which heat can gel from the glass globe 
to the thermometer—(l) By radiation across the intervening 
space ; (a) by communicating an increase of motion to the mole¬ 
cules of the gas, which carry it to the thermometer It is quite 
conoalmble that a considerable part, especially in the cue of 
heat of low refrangibility, may be transferred by ■■ carnage,” as 
I will call It to distinguish it from convection which is different, 
end yet that we should not perceive much diminution of trans¬ 
ference, and consequently much diminution of rate of rise with 


1 M = millionth of an Am cipher* 


increued exhaustion, so long at we work with ordinary exhaus¬ 
tions up to 1 millim or so. For if, on the one hand, there are 
fewer molecules impinging on the warm body (which is advene 
to Lhe carnage of heat), yet on the other Lliemean length of path 
beLween collisions is increased, so that Lhe augmented motion is 
earned further. The number of steps by which the temperature 
passes from the waimer to the cooler body diminished, and 
accordingly lhe value of each step is Increased Hence the 
increase in the difference of velocity before and after impact 
may make up for the diminution in the number of molecules 
impinging, il is therefore conceivable that it may nol be till 
such high exhaustions are reached Lhat the mean length of path 
beiween collisions becomes computable with the diameter of the 
ca>e, that furthei exhaustion pioduccs a notable fall in the rate at 
which heat is conveyed from the case to the thermometer 

The above experiments show that there n a notable fall, a 
reduction or pressure from 5 M to 2 M producing twice as much 
fall in the iaic as is obtnined by the whole exhaustion from 760 
millim-, to 1 millim We may legiiimatcly infu that each 
additional diminution of a millionth would produce a still grcatci 
retardation of cooling, so that in such vacua as exist in planetary 
space lhe loss of hcuL—which in that case would only take place 
by radiation—would be exceedingly slow 


SCIENTIFIC SERIALS 

Journal If Physique , December, 1880—Note on magic 
mirrors, by M Berlin,—On some applications of articulated 
systems, by M Robin —Experiments on the discharge in rare 
bed gases, by M Kighi —Notice on tilt life and w T orks of M 
Almeida. 

Aithwts Its Saences Physiques tt Nat hi <7/t'r, November 15. 
—Meteorological ;hmW of the ycai 1879 for Geneva and the 
Great St. Bernard, by M Tlant,unniir,—1 hsinfcclion of vehicles, 
plants collections or ntlural history, and \anoiis objects with 
anhydrous sulphurous acid, by Dr. Ratio—Ob enationa on a 
memoir nf M Schonn, by M Snret —On the phenomenon of 
hydr.itinn in peplonisalion of albuminoid substance*, by Dr. 
iJamlLWsky —Notes on the winds of mountains, by M, Fittier. 
—Case of diplopia, by Prof. Warlmann, &c 

Reah Istituto Tomburlo di Sctenze e Lettere Rendiconti. 
vol. xm fuse xviii , Novembci, 18S0 —This number contains 
lists of prizes awarded and offeied, 

A lft Iclhi R Acecilemia dei Line a t vol v. fitsc 1 (December 
5, 1880) —New studies on the nature of malaria, bybb Cubom 
and Marchmfava —Graphic determination of the elastic force 
relative to plane elements passing through a point, by S. Modi- 
gli.ino —O11 the geological natrne of strata met with in the tubular 
foundations of Lhe new’ iron bridge built on the Tiber alKipatta, 
and on the Unxo sinuatus, Lamk , there found, by & Meli — 
On the structure of the envelope of the ov.i of some fishes, by 
S, Lep jri —On the preservation of man in countries nf malaria, 
by S Tommasl Crudeli—On bilmcir ternary forms, by S 
Battaglmi.—On the projected stations for systematic physical 
observations* in polar regions, by S Cura — On a cehocephahc 
capune monster, by S de Sanctis —On the recent restoration of 
the scholastic and tonnfltic philosophy, by S, Ferri 


SOCIETIES AND ACADEMIES 

London 

Photographic Society, Peccmbei 14, 1B80—J. Ghusher, 
F R S T president, in the chair —Papers were read by Prof.T F. 
Thorpe, ¥ R S , 011 a simple and expeditious method of Pre¬ 
paring nyrngallo! for dry plate development The method 
proposed 19 to put dry gallic acid and glycerine into a flask, 
which is then heated to 200° on a sand tray, as long as hubbies 
of carbon dioxide are seen lo lie formed m the liquid The 
gallic acid soon dissolves and is enLirely convirted into the 
theoretical quantity of pyrogallol, viz , 80 pier cent.—By Capt. 
Abney, R.E., F R S„ iodide and ammonia m gelatine emul¬ 
sions It was stated that iodides in gelatine bromide emulsion 
kept the silver salts from being deported upon the shadows, as 
also that there is freedom from (iccomposition of the film, 
and tendency to red fog, and more light can be used in preparing 
and developing the plates.—And aUo by Capt. Abney on a 
photographic sunshine recorder. This consisted of n semi-cylin¬ 
drical ooa with a flat lid, in the ccnLre of which is a small hole; 
round the inside of the cylinder strips of sensitive paper are 
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Axed; ths irutrument is then so placed that the sun, the h ile f 
and the centre line of the paper ar; m ihe aime plane, bo that u 
the ran moves iu track will he recorded on the paper, 

▼ictona (Philoaophical) Institute, January 3 —A paper 
on the early destinies of man was read hy Mr j TC If0ward, 
F.R S., F L.S., &c„ in which he considered them in relation to 
science, to philosophy, and also to rehgi in, and pave an analysis 
of the van ms known traditions in regard Lo the early history of 
nrm in all ages and in all countries. 

Manchester 

Literary and Philosophical Society, December 14, 1880 — 
E W Hinney, F R S., F,G b , president, in the Lhnr — 
BDulder stones grave stones The president, when visiting 
Ashton-under-Lyne the other day, observed m the chuichyard 
on the Manchester Road a greenstone h mlder u ed as a 
tombstone over the grave of a sjii of an alderman of that 
borough Thi-. is the first ins lance where he had seen a boulder 
stone used for such a purpose, nnd it is one where they may not 
only be preserved, hul exhibited to the public —The land 
sub idence at Noithwich, by Thomas Ward —Some endeavours 
to asceitain the n.atuie of the insoluble form of sodi existing in 
the residue left on causlicising milium cirb on ate solutions wnh 
lime (Hart 11 ), hy Watsun Smith, F G S., Asn tant Lecturer 
on Clie 111s r ry in tile Owens College, and W. 1 Luldle 
Commu me iteil by I’rof C Sthorlemmer, V R S, 

Paris 

Academy of Sciences, December 27, 1880 —M Edm 
Becqucicl in the chair.—M luje pre enled the Ahwmt/c du 
Hun an tits Lon#i f mh’S for 1SH1, and noted file improvements 
—On the senes of Fuuner anil other analytical representations 
nf functions of a icd variable, by M llcrunto —On the \elnciiy 
of pmpigntion of light, by M. Curnu lie conlroveita M (July's 
ideaa.—On the chlnrhyd miCs of metallic chlorides, and on the 
reduction of chlorides by hydrogen, by M Ilertliclot These 
chlorhydrates ]il ly an important part 111 chemical mechanics, by 
rea on of iheir considerable heal of foimaliu'i and their state of 
di'bncnuum —On an oxygenated base derived from aldol, by 
M Wurt/ --Effects of [curing out ihe inLracr imal ]>art of the 
glo sopharyugcal nerve, by M Vulpnn This action docs not 
(in the cat) appreciably lflect the influence of nerves which act 
nsdireitviso ddilois on the mucous membrane of Lhe buccal 
caury, cm cpt as regirds the effects of excitation of the nctvc 
itself on the posterior re/mn of the dorsal face of Lhe tongue.— 
Obaci vatiufifr f, n some animals of MrulagfLscai, by M Mdne- 
Ednards This relates to au important collection uf mammalia 
and birds by M Hunbluf, sent to the Museum of Natural IIis- 
lory They show the m jdific it 10 is of species well M llum- 
blot has sent to (he menagerie two hung Aye-Ayes, twi Makis, 
&e (nlftrm ; muiy p jiiUr of mteres<)—Order of produclnn of 
Lhe fiisr vessels in (he ear of /ahum (first part), by M IrLdil. 
—M Sella was elected Curresp inde it in Miner ilngy in r 10 n of 
the late I’r»f Miller, and Mr Warren De La Kue in Aslnno uy 
in room of the Inte Mr Mac Lear —Observations on phylloxera, 
by M I ichien Lein. He indicates tenor eleven annual parasites 
of phylloxera, but doc nut legard any of these hopefully as a 
means of slipping the disease lie is studying the effect of 
modulation wuh ciyplogams , the results are not yet dicisive, 
—I kldi initiation ol Lhe time of mtali m of JupiUr, by M 
Cruls J'r mi observations of the spot at Km Observatory during 
Io8j ro aLion* lit obtains the number 9I1 55m 36s 111 mean 
silar time Mr Pratt, at Brighton, got the number 9I1. 55-1 
33*91, from 321 rotations. 1 has the time of Jupiter’s rotation 
seems to be known to within a second.—Oil Hartwig’a comet 
(rf 1880b by MM Schuihof anl Robert They consider the 
perurfl 62j| years must be rigorously excluded.—Solar observa¬ 
tions at the Royal Observatory of the Roman College dunn ; the 
third quarter of lSSo, by P Tacclnm There was increased 
activity. The number of HpoLs w*m doable that m the preceding 
quarter, and there wa- hardly a day without them. The number 
of factil<£ 111 September was extraordinary. In Ihe case of the 
protubera ices (aU? more frequent) there was .1 maximum in each 
hemisphere between $0° an 1 6o P and another between 20" and 
40° —Observations on Swift’s comet (x 1880) at the Royal 
Observatory of the Homan College, by P Tacchini.—On the 
c intact of conics and surfaces, by M Moutard —On a new 
method nf producing intermittent luminous si/nils, by M. 
Cr-ywa. M. Levemer and he used in 1870 71 a very similar 
arr*n^ement to M. Mercadier's They found that they mait 


use oxygen under weak pressure and give the pipe a wide orifice; 
also that the key must be praised and released very mddenty. —Os 
a new electrodynamic theorem, by M Cabanellu. — Regulator 
of pressure for vapours, by M. D'Arsonval. The triple problem 
here finIved is (1) keeping constant, in a boiler, Lhe pres-air ■ of 
a given vapour whatever the discharge, (2) using the combustible 
jjns only in proportion to the vapour expended , (3) making the 
instrument quite automatic without danger of cxplnsio 1 There 
1a a menbraneof ca lutchjuc between two metallic rings, its 
lower surface is in contact with the vapour, nnd on its upper 
reds a metallic did*, with ro 1 and lever like thit of a safety valve. 
At the uppei surface of tlie disk debouches a tube which brings 
the gas , then, is another tube ab>ve through which the gas goes 
to the hoiler —On a new derivative of sulphide of mtr igen, by 
M Demanny —On a platmous hypophrisphite, by M Engel 
This is got by action of phosphuretted hydrogen on Letiachlondc 
of platinum — On borotungs'ates of sodium, by M Klein —On 
some facts lelative to the transformation of chloral into metn- 
cldoral, by M. Jiryaxnon —On the products of oxidation of 
chol ilic acid —On the excieLion by urine of sulphui incompletely 
oxidie-d, in varinui pathological s'ales of the liver, hy MM. 
T epine and Flavmd—On viaial sensibility and its relations 
wnh luminous and chrnnatic sensibility, by M Charpentier 
What he calls vi ual sensibility coirespondi to vi i ml acuteness, 
but while the latter is expiessed hy the smallest angle under 
which one can rccigni,e as disLinct two luminous points, the 
former is expn iscd by the smallest quantity of light 

which tenders those two points distinct. The older of 

mere ising complexity is, luminous sensibility, chi imatic 

sensibility, visual sensibility—On the distulmU in of light 
in the s dar spectrum (^.pccLium of Jialtununs), by M Vf 

Mucl and Nicali Ihesc ohserva'ions ap[iear to give ceitain 
proof of the existence of two distinct kinds of J) illumin', abo 
to support lhe \ uungdlelmhull? iheuiy of colmus, and to con¬ 
tradict lienng’s —Reactions 1 if the motor-zone of the lnain in 
animals paralysed by curare, bj MM, Couly and De J.acerda — 
On pxs ,ige ol red corpuscles into the lymphatic urculition, hy 
M J aulaine Tlu^is efLcled by nbliteralion of veins. Ike 
ellect aiqicais in about twelve hnuis, ani the nuuihci of coi 
puscles mcrpjses to about the furiieth hour —On the internnl 
and external shcilhs of linrs, by M Rcnant —New us^aichts 
on the orgins of touch, by M Kanvier liy obsei\mg the 
tactile corpuscles 111 infants and chihlicn he has come to a better 
ap rcculion of then stiuclure —-On lhe sensitive nci\e-lei mi na¬ 
tion in tin skin of l ome lii'Ct's, by M Vullnics Examining 
larva of J\Iuua and En*/tihs t he finds under the hypodcrmis 
an extremely uch plexu - of ganglniuc cell , cminectcil m one 
blind with the chief nerve-centre', and on ihe oilier with sensi¬ 
tive terminal nervo-bianJics —On the sens irial cylinder of tli - 
mteinal anlenna of ciustaccaus, hy M Jourdun While these 
hive unduubtelly the characters of an organ of sense, they 
cannot (inaluinically, and independently of nil physioligical ex¬ 
pel iment) be slid to be nlLcied with nlfiction —Marine m d- 
lu^ca living on the coasts of Campbell 1 * Island by M I'llhnl — 
Examination of the marine fauna of the uppei suuK oF 1 'icrre- 
fitte near Etamjie', by M Meunicr —On the age ol upheaval of 
the rli tru't of Uray, hy M Ihdlfu,,—On the crystalline schist' 
of Jlra/il ami the red earths which cover them, hy M. Go’cux 
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BAROMETRIC CYCLES 

BOUT twelve years ago Mr Baxendcll of Man¬ 
chester gave evidence of a connection between the 
convection-currents of the earth and the state of the sun’s 
surface, and the subject has since been much discussed 
by meteorologists from vanous points of view. 

Amongst these Mr Meldrum of the Mauritius Obser¬ 
vatory has brought forward much evidence in favour of a 
connection between sun-spots on the one h.ind and rainfall 
and cyclones on the other, htill more recently the Indian 
meteorologists, including the names of Messrs Archibald, 
Rlanford, Broun, Charles and Ficdenck Chambers, 
Eliot, and Hill have studied with much success the 
abnormal variations of barometric pleasure in the Lrnpirs 
Of these the researches of Mr Y. Chambers arc paiLi- 
cularly interesting 1 as exhibiting a very close relation 
between such barometric fluctuations and the state of the 
sun's surface. 

The chief principle underlying these investigations is 
sufficiently obvious We know that the marked differ¬ 
ences in barometric pressure which exist between vanous 
porLions of the earth's suiface must be due to the sun , if 
therefoie the sun be in reality variable we should natur¬ 
ally expect these differences to vary likewise in such a 
way as to be strengthened when the sun is most powerful 
and weakened when he has least influence. In accord¬ 
ance with Lius way of regarding things, Mr. Chambers in 
1876 pointed out that the abnormal variations of the 
monthly mean barometric pressure at Bombay in that 
year wete mainly variations in the intensity of the usual 
seasonal movements, while in 1S77 he attributed the uni¬ 
formly high barometric pressure and the deficient rainfall 
of that >ear to a weak development of the equatorial belt 
of minimum pressure, piobably induced by a diminution 
of the solar heat 

In a diagram attached to his Gist communication Mr 
Chambers compares the curve of solar-spotted area with 
other curves denoting the barometric pressure at various 
widely-distributed tropical stations, from which we can 
clearly see that there is a veiy marked resemblance 
between the salient points of the various curves on the 
hypothesis that a large amount of sun-spots corresponds 
to a low barometer. But besides this it appears that the 
epochs of maximum and minimum barometric pressure 
lag considerably behind the corresponding epochs of 
minimum and maximum solar-spotted area, and that this 
lagging behind is greater for easterly Lhan for westerly 
stations, or in other words the abnormal barometric varia¬ 
tions in the tropics may be said to travel at a very slow 
rate round the earth from west to east. 

Ferhaps the subject of greatest practical importance in 
these communications is the discussion regarding Indian 
famines and their connection with sun-spot minima—a 
connection first brought to light by Dr. Hunter. Mr 
Chambers sums up his conclusions on this point as 
follows:— 

x. Variations of the solar-spotted area arc succeeded 
months afterwards by corresponding abnormal barometric 

1 See Naturi, November 05 aw) December a, iBB* 
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variation*, a high barometer conesponding to a minimum 
of sun-spots 

2. Famines follow in the wake of curves of high baro¬ 
metric pressuie. 

Finally two methods arc indicated by which early 
intimation of the approach of those meteorological dis¬ 
turbances which are attended by famines may possibly 
be obtained. 

1. By regular observation of the solar-spotted aiea, and 
1 arly reduction of the obsei vations, so as to obtain early 
information of current changes going on in the sun 

2 By barometric ubseivatmns at stations differing 
widely in longitude and the early communication of the 
results of stations siLuatcd to tlie westward 

While it thus appears that the evidence in favom of ,1 
connection between the state of the sun's surf ice and the 
meteorology of the eailh is continually icccumulating it 
may not be amiss to leview briefly Lhe picsent position of 
the problem 

In the fiist place Mr Meldium, as already mentioned, 
has given evidence that in numerous stuLiuns the rainfall 
is greater about tunes of maximum lhan about limes of 
minimum ^un-spot frequency. 

Secondly Tlnough his labours and those of M Poey 
we have reason to believe that there aie more cyclones in 
the Indian Ocean and hurricanes near Lhe West Indies 
during Limes of maximum than during times of minimum 
sun-spot frequency 

Thiidly Thuc is the connection between the baro¬ 
metric fluctuations of Lhe tinpirs and the slate of the 
sun’s surface which has just been pointed out 

Fourthly From investigations in win* h I have been 
recently engaged there is ieason to suppose that sun-spot 
inequalities of short duration are followed by corre¬ 
sponding inequalities in the diurnal temperature range of 
Toronto in such a way that a large amount of sun-spots 
slighLly precedes a large tcmperalmc ringe 

Fifthly To go from mcLeorology Lo nngncLism there is 
the well known connection fust ubseived by Sabine, in 
virtue of which Lhe diurnal oscillations of the magnet arc 
gieatest about times of maximum sun-spots And I may 
add that magnetic maxima lag behind sun-spot maxima, 
while there are also indications that magnetic weather, 
like meteorological weather, travels fiorn west to cast 

Wc thus perceive lioiv strong the cvnJi nee is in favour 
of some connection between the state of Lhe sun’s surface 
and terrestiial meteorology, while at the ame time it is 
unmistakably indicated by all elements tbit Lhis connec¬ 
tion is of such a nature as to imply Lhat the sun is most 
powerful when there arc most spots on his surface Add 
to this that the spectroscopic observations of Lockyer 
and oLbers tend m the same dncrtion, as well as such 
actinomcti ic results as wc hav e been able to procure, chiefly 
through the labours ol Mi J H. lknnessey at Dehra 
Dhoon and Mussoorie. 

In fine this hypothesis is rapidly emerging, if indeed it 
has not already emerged, from Lhe legions of mere 
conjecture 

But here it is necessary to bear in mind the following 
considerations. Prof. Stokes has pointed out that Lhe 
problem before us really involve* two questions, which 
may be stated as follows —Firstly, do Lhe changes which 
take place in the sun’s surface correspond to changes in 
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the meteorology and magnetism of the earth, and if so, 
docs an increase of spotted area denote an increase of 
solar activity, or the reverse ? 

This question, I have already remarked, seems to be 
rapidly emerging from the realms of mere conjecture 
But there is still another question, for we have to inquire 
whether these recognised solar inequalities bear all or 
any of the marks of a true periodicity Now this is 
still sub judtce l while at the same time it fo a point of 
very great practical importance. For if the solar ine¬ 
qualities be found on investigation to present none of the 
marks of a true periodicity, we can hardly hope ever to 
be able to hazard a prediction regarding the state of the 
sun, and our knowledge of the eleven-yearly period, as it 
is called, will continue Lo remain very much the same as 
at present But on the other hand, if we find that there 
are true solar periods and succeed in disentangling them, 
we may hope to arrive al some measure of predicting 
power As I have said, this question is still unsettled, 
and will of course present itself in dilTcrcnt ways to dif¬ 
ferent observers Meanwhile all we can do 15 to observe 
and register the actual state of the sun's surface, and 
inasmuch as the meteorological occurrences of greatest 
practical issue do not precede but follow solar phenomena 
b> seveial months or more, we may thus arrive at a limited 
amount of practical prevision. 

J do not however feel sure that the method of doing 
this which Mi Chambers has indicated is in reality the 
best, for I should imagine that unexceptionable observa¬ 
tions of the sun's intrinsic heat-giving power, if these 
could be obtained, would furnish a more trustworthy 
instrument of prevision than the sun-spot record. 

Then with regard to indirect observations No doubt 
those of the barometer are very immediately connected 
with the occurrences which we wish to foresee, but yet I 
think it possible that well-selected magnetic observations 
might ultimately be found to follow more quickly upon 
solar changes as well as to indicate with a less amount of 
local influence the true state of the sun 

These however are points that can only be settled by 
future research Meanwhile it is extremely gratifying to 
all who take an interest in this subject to reflect th.it it is 
engrossing the attention of observeis in all parts of the 
world, Balfour Si ewart 


LIFE OF LIVINGSTONE 
The Personal Life of David Livingstone, LL.DD.C, L 
Chiefly from his Unpublished Journals and Correspond¬ 
ence in the Possession of hts Family . By William 
Garden Blaikie, DD., LL.D, New College, Edin¬ 
burgh. Portrait and Map. (London, Murray, 1880) 
HEN the news of Livingstone’s sad death on the 
swampy shore of Lake Bangweolo reached this 
country, and when his body was brought home by his 
faithful followers to be honoured as the nation honours its 
greatest and best; and again on the publication of his 
“Last Journals," we spoke in some detail of the great 
work he accomplished, and expressed our opinion as to 
the position which that work had earned for him. The 
years that have elapsed since Livingstone died at his 
post have only confirmed the judgment of the nation; 
and now that Dr. Blaikie's admirably-compiled “ Personal 


Life " enables us to fill up the portrait, it will be seen that 
the man was as great as his work. Necessarily the mis¬ 
sionary and religious side of Livingstone's character and 
work occupies a large place in this volume; this was to 
be expected from a writer who is a prominent leader in 
the Free Church of ScoLland. But wc do not think there 
is any excess in this direction , these were genuine and 
ever-present aspects of the character of the man, and Dr 
Blaikie does not give them place at the expense of any 
other feature He has honestly endeavoured to give us a 
complete portrait of his hero, and in this we think he has 
decidedly succeeded Simplicity and transparency were 
marked features in Livingstone's character from first to 
last ; delight in simple joys, a boyish love of fun, tender 
ness of heart and all-embracing chanty, strong natural 
affection, the yearnings of which he could and did sacri¬ 
fice to his still stronger sense of duty, the whole dominated 
by an all-conquering determination and perseverance in 
accomplishing the work which he believed was “ given 
him to do " This is the impression which Dr Blaikie's 
"Personal Life” gives, and m this it only confirms the 
impression which is conveyed by a study of LivingstoneS 
own narratives 

Dr Blaikie, however, tells us many things wlm h must be 
new to most of those who knew Livingstone only through 
his works We learn here how well qualified he was foi 
the work which from early jears he seems to have'set 
before himself Livingstone came of a good stock, which, 
though humble, knew of and had some pride 111 its 
ancestry One ancestor fought at Culloden on the side 
of Prince Charlie, for on the mother’s side he had some 
Highland blood in his veins Dut the impulsive and sad 
temperament of the Celt was considerably modified by 
Lhcpractic.il and hopeful features of the 'I cutonic blood 
of his father. The latter was a type of the devout, 
rigidly honest, intelligent, and comparatively well-iead, 
humble Scotchman, while the moLher held the love and 
respect of her son to the end of her life. The family were 
poor, and all had to work hard , and early in life young 
Livingstone had to begin to earn his living in a cotton- 
mill at Blantyre, near Glasgow, where he was born March 
19, 1813 With his first wages he bought a copy of 
Ruddiman's “Latin Rudiments,” and thus early, it is 
evident, his aspirations went beyond the cotton-mill. His 
hours were long, but while attending to his “jenny," and 
till late at night, after his day's work was over, he conned 
his Ruddiman and other books to qualify himself for a 
University course His thirst for reading was great, and 
he devoured all the books that came within his reach 
Natural science also had its attractions for him, which 
he indulged by scouring the country when he had time 
in search of natural history specimens. Dr. Blaikie tells 
of Livingstone's “conversion” when he was a young 
man. This, in his case, means that what was instinctive 
action became thenceforth settled and conscious pur¬ 
pose It was doubtless a proud day both for father and 
son when the former walked with the latter to Glasgow to 
see him settled in a humble lodging in order that he might 
attend the classes at Anderson's College. Livingstone 
never intended to be a clerical missionary; medicine was 
the subject of his study in Glasgow, and it was as a 
medical missionary he intended to accomplish the work 
of his life. It was only to please his fnends and the 
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London Missionary Society he consented to “ ordination '» 
Chemistry seems to have been a favourite subject with 
him at college, and Dr Blaikie narrates an interesting in¬ 
cident in which Livingstone and James and William (now 
Sir William) Thomson and Lyon Playfair met together 
at James Young's (now of Kelly) rooms, to witness 
some chemical experiment Having been accepted by 
the London Missionary Society, Livingstone went to 
London to complete his medical studies, get some 
lessons in theology, and learn to preach His failure m 
the latter accomplishment nearly led to his final rejection, 
and no doubt determined the Society to send him to the 
rough and humble field of Africa, instead of to Chinn, on 
which his heart was set The decision must be regarded 
as in every respect fortunate, though Livingstone had 
been some time m Africa ere he got over Ins disappoint¬ 
ment. He went out to his work in Africa in 1841, and 
how anxious he was 111 every way to qualify himself for 
that work is shown by the fact that he got the captain of 
the ship in which he sailed to teach him the use of the 
quadrant and how to take lunars With a few more 
lessons in taking observations from Sir Thomas Maclcar 
at the Cape, he became an adept in this kind of work, 
and Sir Thomas afterwards expressed his astonishment 
at the almost perfect accuracy of I ivingstone’s observa¬ 
tions in this department lie left the Cape as soon ns he 
could and made for Moffat's station at Kuruman Still 
further north he went, about 250 miles, and seLLled for 
some time among the Bcrhuanas, over whom, as over all 
other natives with whom he came into contact, he soon 
acquired great power and influence His idea of a mis¬ 
sionary's woi k was very practical, and rapidly developed 
and expanded, after lie set foot in Africa b rom the first 
he gave attention to geography, and his oaily lctlcrs are 
full of geographical details, illustrated by little sketch 
maps How early his mind was attracted by ihc scientific 
questions connected with the geography of Africa will be 
seen from the following passage from Lhe work before 
us — 

11 The progress of medical and scientific wuik during 
this period is noted in a letter to Ur Risdon Bennett, 
dated 30th June, 1843 In addition to full details of the 
missionary work, this letter enters largely into the state 
of disease in South Africa, and records some interesting 
cases, medical and surgical Still more interesting, per¬ 
haps, is the evidence it affords of the place in Living¬ 
stone's attention which began to be occupied by three 
great subjects of which wc shall hear much anon- Fever, 
Tsetse, and 1 the Lake' Fever he considered the greatest 
barrier to the evangelisation of Africa Tsetse, an insect 
like a common fly, destroyed horses and oxen, so that 
many traders lost literally every ox in their team As 
for the Lake, it lay somewhat beyond the outskirts of his 
new district, and was reported temble for fever He 
heard that Mr. Moffat intended to visit it, but he was 
somewhat alarmed lest his friend should suffer It was 
not Moffat but Livingstone, however, that first braved the 
risks of that fever swamp. 

"A subject of special scientific interest to the mis¬ 
sionary during this period was—the desiccation of Africa 
On this topic he addressed a long letter to Dr. Buckland 
in 1843, of which, considerably to his regret, no public 
notice appears to have been taken, and perhaps the letter 
never reached him. The substance of this paper may, 
however, be gathered from a communication subsequently 
made to the Royal Geographical Society (see Journal 
vol. xxvii. p. 356) after his first Impression had beep con¬ 


firmed bv enlarged observation and discovery Around* 
and north of Kuruman, he had found many indications 
of a much larger supply of water in a former age He 
ascubed the desiccation to the gradual elevation of the 
western part of the country. He found traces of a very 
large ancient river which flowed nearly north and south 
to a large lake, including the bed of the present Orange 
River ; in fact he believed that the whole country south 
of Lake 'Ngami presented in ancient times very much 
the same appearance as the basin north of that lake does 
now, and that the southern lake disappeared when a 
fissure was made in the ridge through wmch Lhe Orange 
River now proceeds to the sea He could even indicate 
the spot where the river and the lake met, for some hills 
there had caused an eddy in which was found a mound 
of calcareous tufa and travertine, full of fossil bones. 
These lossils he was most eager to examine, in order to 
determine the time of the change , but on his first visit 
he had no time, and when he returned he was suddenly 
called away to visit a missionaiy’s child, a hundred miles 
off It happened that he was never m the same locality 
again, and had therefoie no opportunity Lo complete his 
investigation ” 

It was not likely that a man whose mind was filled with 
such problems would be content to settle down to the 
dull routine of the work of a common missionary, and 
count hts success by the tale of doubtful " conversions ” 
he could "send home to his constituents lie kept 
moving onward fiom one station to another, geltmg 
further and tuither into the interior, gaining the lo\e of 
the natives and the hatred of the Boers 11 ) lus example 
more than by direct teaching he showed the people the 
beauty of light living, and taught them many imkvdrial 
arts which some of them have not lost till this day Hut 
his longing vv is ever northwards, and his eager desiie to 
solve the mysLery of Lake 'Ngami It was not till 1849 
however that he was able to visit the lake, and his account 
of the visit first biought him peimancntly into notice as 
a working geographer This may be said to have ended 
the first stage of Livingstones careci, that m which the 
missionary was predominant It seems to us, however, 
doubltul whether Lmngstonc evci intended definitely to 
settle down to the life of a missionary Lven from the 
beginning, we think, he must have had some vague idea 
of combining the function of missionary and cxploier, 
always, however, with the one gieat object in view of 
bringing Africa under the influences of civilisation and 
Chiistiamty Shortly after the ’Ngami excursion he 
became a missionary at laige RiLurning to Cape Town, 
he sent home his wife and children, and prepared himself 
for the great work of exploring the Zambesi Proceeding 
northwards to Liny anti in 1852, he set out on that 
ever memorable journey to Loanda and acro*.s the 
continent to Quihmane, which stamped him as one 
of the greatest explorers of all time The story 
of this and of his subsequent ivork in the region 
of Lake Nyassa, and of his many years’ wandering 
all over Central Africa, he has told himself, and Dr 
Blaikie wisely refrains from introducing more of it than 
is really necessary to hold together the narrative of hia 
Personal Life. All that Livingstone has done for Africa it 
is not easy to estimate. It is he more than any other 
explorer who has filled up the great white blank in the 
maps of our schoolboy days. His geographical instinct 
was surer than that of any other man , only once was it 
seemingly [at fault, when he wandered away by Lake 
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Bangweolo seeking for the 11 fountains of the Nile ’ 1 , and 
that one mistake cost him his lire Men like Sir Thomas 
Maelear, Prof Owen, and Sir Roderick Murchison testify 
to the high value of his observations in various depart¬ 
ments of science, and it is due to his example and 
initiative that Africa is now covered with an army 
of explorers. Livingstone was a man who was consumed 
with a definite and noble purpose, which he firmly be¬ 
lieved it was his duty to carry out unto death In doing 
so he was bound to give offence, and he did make 
enemies , and so must every man who is able to conceive 
a great purpose and possesses strength of will and energy 
of physique sufficient to carry it out. Had he been 
weakling enough to be swayed by the scruples of others 
he would never have left Cape Town No great work 
was ever yet accomplished without sacrifice , and we have 
heie mainly to do with the work which Livingstone 
accomplished for science, That work is the highest of 
its kind, and had Liungstone been either a Byron or a 
Napoleon in character, the value of that work would not 
have been less. Fortunately it is clear from Dr DDikie's 
pages—which consist largely of Livingstone's own journals 
and letters—what indeed was pretty clear before, that 
Livingstone was a pure and tender-hearted man, full of 
humanity and sympathy, simple-minded as a child, 
with a healthy ambition to do a great work for Africa 
and for science, and with energy and courage sufficient to 
cany it out The motto of his life was the advice he 
gave to some children he addressed in a humble Scotch 
meeting-house when he returned from his first great 
journey and found .himself a great man—"Fear God 
and work hard ” 


SALVADORI S ORNITHOLOGY OF 
NEW GUINEA 

Oruitologia della Papua a a e dclle Molucche di Totnmaso 
Salvador 1 Parte prima 1 vol 4to 540 pp 
(Torino, 1880) 

N the second volume of the Linnean Society's Journal 
of Proceeding r, published in 1858, will be found an 
article b> Mr Sclatcr on the Birds of New Guinea, 
which gives in a few pages a summaiy of the then 
existing state of our acquaintance with this subject. 
The bulky quarto now before us, to be followed by three 
or four other similar volumes, is no bad cwdence of the 
vast mass of additions that has been made to our know¬ 
ledge of the Papuan avifauna since that period 

In 1857 Lhe only modern authorities on the birds of 
New Guinea were the naturalists of the French circum¬ 
navigating expeditions, who had explored the vicinity of 
Havre Dorey in the northein peninsula of the island, and 
the collectors for the Leyden Museum, who had visited 
Lobo Day and other points on the south coast. Although 
much is still wanting to complete our knowledge of the 
Papuan avifauna, much has been done since those days 
In 1858 our famous countryman Mr. Wallace passed 
some months at Havre Dorey, and made excellent collec¬ 
tions in every branch of zoology. Moreover in the 
neighbouring island of Batchian Mr. Wallace was fortu¬ 
nate enough 1 to come across a new form of paradise bird— 
one of the few recent additions to this remarkable group 
—which was deservedly named after its discoverer, 


$emiopttr<i wallacii . Mr Wallace was also the first 
of modern explorers to visit the Arroo Islands—which 
belong strictly to the same fauna as New Guinea, and iq 
his well-known work on his " Travels in the Malay Archi¬ 
pelago " has given us a most interesting account of the 
habits of the paradise birds as there observed, and of the 
manner in which the natives proc.uie their specimens 

After Mr Wallace the Italian travellers D'Albertis and 
Beccan were the next to visit New Guinea, and succeeded 
in carrying their investigations further into the unknown 
interior than it had been hitherto believed possible to 
penetrate. The ascent of the Arfak Mountains was 
first accomplished by D'Albertis in 1872, and Bcccari 
succeeded in making the same dangerous journey some 
years later, besides visiting many localities on Lhe north 
coast which had not been previously explored Both 
these naturalists were active collectors of birds, and 
transmuted large collections to Europe, In 1875 and 
the following year D’ Albertis turned Ins attention to the 
southern portion of New Guinea, and during his excur¬ 
sions up the Fly River made fresh additions to our know¬ 
ledge of Papuan ornithology In the meantime a German 
naturalist, Dr A B. Meyer of Dresden, was engaged on 
new explorations on lhe shores of the great Bay of 
Gecivinck, and did noL fad to make considerable additions 
to the rich avifauna of that district. 

While Prof Salvadon has not neglected to consult every 
existing authority on Papuan ornithology, and, we believe, 
to visit every European museum which contains speci¬ 
mens from the Papuan region, it is mainly upon the large 
senes accumulated by his countrymen D'Albertis and 
Beccan, to which must be added the numerous specimens 
obtained by the hunters of Hecr A A. Bruijn of Ternate, 
that his piescnt labour is based These collections, or at 
any rate all the important portions of them, have passed 
into the Museo Civico of Genoa, either through the 
liberality of the Marquis G Dona, llic founder of that 
institution, or through assistance given by the Italian 
Govei nment Their extent may be judged of from the fact, 
stated in the preface to the present volume, that they 
contained no less than 9539 specimens, which have thus 
come directly under Prof. Salvadon's observation, besides 
the examples examined in the Museums of Pans, London, 
Leyden, Bremen, Berlin, Dresden, and Vienna, which, as 
already stated, our author has visited for the purpose of 
preparing his work It is evident therefore that materials 
did not lack, and Prof. Salvadon's well-known abilities as 
an ornithologist give us every confidence that these 
materials will have been well used. 

Such indeed is doubtless the fact If the succeeding 
volumes of the 11 Omitologia della Papuasia M shall be ex¬ 
ecuted in the same style as that in which the first volume 
has been prepared, Lhere can be no question that a most 
important work will have been accomplished. Not only 
is every species fully and accurately described, but its 
complete synonymy is given, a detailed list of the speci¬ 
mens from various localities and remarks on their differ¬ 
ences are added, and, in fine, every necessary particular is 
given that c&n contribute to a perfect history of the 
species. Would that other geographical works on ornith¬ 
ology were carried out with equal exactness and similar 
strict attention to details 1 

In conclusion we have only to express our thanks to 
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Prof, Salvador! for the admirable way in which he has 
commenced his laborious task, and to express our hope 
that he may bring- it to a successful conclusion. In Mr 
Gould's great work on the u Birds of New Guinea J> we 
have a series of magnificent illustrations of all the more 
remarkable forms of Papuan ornithology. Such a work 
as that of Prof Salvadon's was much wanted in order to 
perfect our knowledge of Lhe history and literature of this 
attractive subject. 


OUR BOOK SHELF 

An Elementary Treatise on the Integral Calculus , con¬ 
taining Applications to Plane Curves and Surfaces, 
with numerous Examples . By D Williamson, F R S. 
(London Longmans, 1880) 

OF a third, edition we need only lemark that it is a carefully 
revised issue of the second, and point out Lhe few impor¬ 
tant additions that have been made In the discussion 
of Frullani's theorem (§ 119), a simple shape of the for¬ 
mulae, due to Mr E. B Llliott ; is given, and reference 
made to other articles on multiple definite integrals by 
the same gentleman (and by Mr Leudcsdorf) m the 
Educational Times (1875) and m the Proceedings of the 
London Mathematical Society, 1876-7 A new article 
(119/1) gives a proof of a simple character, by ZolotaiefT, of 
the remainder in Lagiangc's senes & 147 contains a re¬ 
markable extension of llolditch’s theorem, due to Mr 
Elliott (JAjj of Math February, 1878), and & 147^ 
gives the “ bingukiily elegant” theoiein discussed by Mr. 
Kempe (Mess, of Math July, 1878), to which reference 
is made in Prof Minchin's letter in Nature (December 
23, 1880), in which he proves these theorems from other 
considerations. Vunous insertions of a minor character 
increase the volume by more than twenty pages \ good 
feature of the present edition is an index at Lhe end of 
the work 

Botanisches t\nhalblatt Ilerau^gegeben von Dr O 
Uhlwomi Band 1, Huart. 1 4. (Cassel Fisdicr, 1880) 

We arc now able to iccouI the completion of the first 
volume of this valuable serial, a monument ot extraor¬ 
dinary energy on the part of the editoi and his band of 
assistant. The aim of the publication is to give ail 
abstract or r/sumd of every impoitant contribution to 
botanical science published in the scientific serials of the 
Continent of Europe, Great Britain, and Amenca, and, 
as far as wc have been able to judge, the uiulei taking has 
been earned out with great judgment and completeness 
Original works aie also not neglected Appealing much 
more promptly than Just’s “ Jah^bucher J ,, the “ Central- 
hlatt" is indispensable to any one who desires to keep 
abreast of any department of botanical science. 

Botany for Children , an Illustrated Elamntary Te\t- 
* Book for Junior Classes and Young Children By the 
, Rev. George Henslow, M A , F L S , &c (London , 
Edward Stanford, 1880) 

We do not think that botany can be taught wiih advan¬ 
tage to children from books. No method of teaching 
seems so well adapted to the wants of junior students as 
that of demonstration A flower pulled to pieces by the 
student and the parts and their importance intelligently 
explained by the teacher forms a lesson far more valuable 
than any to be got from a text-book With a few such 
demonstrations from easily-obtained flowers, taVen as 
Ifiey present themselves, most of the elementary facts 
regarding flowering plants can be readily mastered, while 
the habits of observation and the facility of dissecting 
thus obtained are invaluable to the student. It is, we fear, 
tan much die habit in teaching botany to make the 


student prepare a lesson from the text-book as if it were 
spelling or history This is really w hat should be most 
carefully avoided, although there must be a great tempta¬ 
tion to proceed with the book lesson when the plant is 
not obtainable Mr Hen slow states in his preface " The 
descriptions of flowers in Lhis book are intended to form 
botanical reading-lessons, specimens of the flowers being 
at the same time placed in the hands of the pupils, who 
are required to dissect and examine them carefully, and 
be sure they see and understand each special part noticed 
in Lhe text ” When used in accordance with the direc¬ 
tions laid down by the author, the book seem 9 an 
excellent one, and calculated to serve its* purpose well, 
although some vcry important t>pes have been omitted 
for want of space. As we have known children to work 
out the rtructme of flowers for themselves by means of 
this little book and to enjoy the exercise, we believe Lhe 
work will be deservedly popular The illustrations are 
Tather coarse, but on the whole characteristic and often 
give details of structure sometimes omitted from much 
larger works 


LETTERS TO THE EDITOR 

[The Editor does not hold hunst Ifresponsible for opinions exfresstd 
by his co? ?cspondi nts. Neither can he unde1 take to 1 eturn, or 
to correspond with the writers of rejected manuscripts No 
notice is taken of anonymous communications 
The Editor urgently requests con cponJenfs to http their letters as 
short as possible The pi ensure o?i hts space is so %reat that it 

is impossible otherwise to ensure the apptara.net even of com¬ 
munications containing interesting and novel facts.] 

Geological Climates 

I now proceed to justify iny statement, wlich has caused 
Mr Wallace great surpn e, viz -- 

41 It is impossible to suggest any reanangement nf land and 
water which shall ensiMy raise the lemj ualure uf the wed uf 
Europe, or sensibly depress the temperature uf the cartuf North 
Amenca" 

It is piuvcrlually dilficnlt to prove a negative, and lhe only 
way to do go in this case is to show that any given redistulmtion 
of land and water is ini.apn.hle uf producing the effects user .bed 
to it 

I have already shown ihat Mr. Gardm r's prupr sul rrdudnhii 
lion by means of a land connection between Gieenland and 
F.urnpe would fail to benefit the nest of Lumpt In like 
manner 1 L liall non demonstrate that Mr, Wallace's icdi-tnbutton 
of land and water is quite inadequate to raise Lhe tcmpeiatme of 
the west of Lui ope, 

Mr. Wallace's proposal is to introduce two new Gulf Sbeams 
into the Arctic Ocean, in addition to the present Gull Stream 
I The firrt of lhe e additional Ljiuf Mi e mis would be lhe 
Kuro siwn, admitted through a w’dried Tie tiring s Strait, Lhe 
elfect of which, lie estimates, would be 'o /rtit-ni altogether the 
formation of ue in the Arctic Sea 

2. The second additional Gulf Stream is proved by allowing 
the waters uf the Day of Bengal ai.d of lhe Arabian Sea. an 
outlet to Lhe north through the Caspian dej re ston into the 
Arctic Ocean 1 he effect of Lins ‘icond Gulf Stream, he esti- 
mntes, would be to lauetht Itmfe? ntu? l of tin J\ la r ocean from 
I 5 ° I to 20° I' above the Jtitz'ng point oj water 
This mode of raisirg ihe leiupeia urc of the Arctic region**, so 
as to allow of the growth of their Miocene flora, occuired to me 
when speculating on the former high temperatures of Lhcse lati- 
hides, but 1 rejected it as inadequate to account for lhe change 
of climate required for the following reasons But before giving 
thece reasons I w sh to add Lhat Mr. Wallace has given two 
preci 1 e datements involving quantitative result*, without giving 
the numerical grounds on which he made those statement*. 

The following are the grounds on which I deny the adequacy 
of Mr. Wallace's causes of change of dimate — 

(o) Air and Writer .—Warm winds and cold winds are la 
themselves of little consequence in influencing climate, except 
they blow over a large expanse of warm or cold water , they are 
in fact only hr at and cold carriers for the water. The specific 
heat of water is more than four times that of air, and water is 8*5 
times heavier, bulk for bulk ; therefore one cubic mile of water 
will erntain as much heat as 3260 cubic miles of air at the amc 
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temperature From this it follows that the temperature of the 
air at Lhe surface of the sea corresponds with the surface- 
temperature of the water. This ha-i been fully confirmed 
by observations made in every latitude, which show that the 
difference of temperature between the air and sea is never more 
than one or two degrees Fahrenheit. 

(3) Gulf Stream *— 1 The temperature of the air above the Gulf 
Stream is.— * 

62“ F. at latitude 40° 45 s F at latitude 60° 

53 .. n So° 35 r. .. 7°" 

and the quantities of water contained in the Gulf Stream are .— 

36 cubic miles per hour at latitude 50° 

36 „ n 6o° 

2 4 » 1 f f> 7 ° 

The mean annual temperatures of the several latitudes, in the 
northern hemisphere, ore, taken all round the globe— 

29 3° F at laLitude 6o" 4 5" F. at latitude So" 

I4 4„ „ 7°° oo,. Jf 90° 

From this it is evident that the Gulf Stream is inadequate to 
keep the temperature of the Polar cap, from the Pole to 6o a lat., 
above the freezing point of water, so that if the heat and cold 
were uniformly distributed, the whole of this great area would 
be permanently frozen over, the thickness of the ice being 
greatest at the Pole, and least at hit 6o a 

This ideal ice cap (on the suppisition of uniformly distributed 
heat and cold) represents accurately Lhe amount of heat that must 
bi introduced into the Arctic regions before Lheir temperature 
nse^. to that of the freezing point of water Its southern limit 
Is lat 58° 51', where the mean annual temperature all round 
the globe Is 31“ F. 

The thickness of this ideal ice cap at the Foie is unknown, but 
from wbat we kn >w of the palxucrystic ice of Hank’s Land and 
Grinnel Land must be measured by hundreds of feet, and its 
mean temperature mu»t be at leasL 20° F. below the freezing 
point of water 

Mr. Wallace has put forward the supposition that the liitio- 
duction of Jan equal proportion of the, Kuro slu o (to that of 
the Gulf Stream) would prevent the formation of sea-ice m the 
Arctic Sea Before thii could happen, the Kuro-siwo must first 
melt the ice-cap, and then keep it from freezing again. 

To show how inadequate this supposition is, I shall calculate 
what the Gulf Stream has already clone, and then show w hat the 
Kuro-Mwo could do 

Let us suppose that the whole heat of Lhe Gulf Stream, 
passing norLhwards through the parallel of 70° N., is employed 
in melLing a supplementary ice-cap extending from the Foie to 
70° N. and that this supplementary ice-cap is at the temperature 
of 32 0 F only (mere ice-sludge)\ I find the thickness of ice melted 
is only 5 874 feet 1 yearly. 

If therefore the Gulf Stream were cut off bjr a burner at 70° 
N lat an additional growth of ice at 32* l 1 . less than 6 feet 
thick might grow upon the area from the Pole to 70° N lat 

Of course the Gulf Stream expends its heat in melting local 
ice in the Spitzbergen and UarentzSeas, and i^erhaps still further 
east in summer along the Siberian coast, and not in melting the 
supplemeital icc-cap T have imagined, nevertheless the whole 
work done by it does not exceed the melting of the ice cap from 
the Pole to 70° lat, and of a uniform thickness of 5 874 feet. 
In oLher words, the work done by the Gulf Stream norLh of 
70° lat L equivalent to the melting of 4382 cubic miles of ice at 
32° 1* , which represents a definite quantity of heat. It is how¬ 
ever much easier to conceive the icc-cap from the Pole to 70 1 
lat , of 5 874 feet thick, than 4382 cubic miles of ice 

As the ice melted between the Pole and 70" lat. has a tem¬ 
perature of 6° F. p instead of 32° F , it 11 easy to see that the 
thickness of ice-cap melted by the Gulf Stream is 4 813 feet 
instead of 5*874 feet. 

(r) rhe A'ut o-siwo admitted through Behrings Strait —-Mr. 
Wallace quotes me as stating that the volume or tile Kuro-siwo 
u at times the volume of the Gulf Stream • I believe it to be so, 
but in the present discussion shall consider it to be only twice as 

S eat , foi it least one-fifth of it obtains partial entrance into 
shnng's Strait, and behaves like the Gulf Stream ; as appears 
from the lesser rigour of the climate of the Parry Islands, from 

1 I UHimc lhe following data —Area from Pole lo 70* lat = 4,470.31:0 
iq gr. m 1 uent heat of ice culd water = M< a P , Gulf Stream = 14 cub 
nulci per hour , temperature — 33'iP 


the open water discovered by Colhnson along the northern coast 
of America, and from the return cold current of the coast of 
China. 

From the calculations I have juBt given it appears that the 
Kuro-siwo current admitted through a widened Behring's Strait 
would be competent to melt a thickness of ice-cap extending from 
the Pole to 70° lat., amounting to 9 626 feet 

I shall leave your reader-, to judge whether this amount of 
ice melting justifies Mr. Wallace in asking “Suppose that only 
an equ il proportion (to that of the Gulf Stream) of the Kuro 
si wo entered the Arctic Ocean, is it not probable that no sea-ice 
at all would form there?” 

To me this question appears like a proposal to Hercules to 
clean out the Augman stables with a teaspoon* 

(ft ) I et us now add on the Mozambique Current, converted 
into a Carpian depression Gulf Stream Of this current I cannot 
allow Mr Wallace to appropriate more than half, unless he 
showi cause for a land barrier preventing the other half from 
continuing its present course into the southern hemisphere, there 
to aid in mitigating the climates of the Temperate and Antarctic 
zone' 

The Caspian Gulf Stream will then cut off anoLher slice of 
3 609 feet in thickness from the ice-cap extending to 70" lot. Is 
this am junt of ice melting sufficient to perform the feat assigned 
to it by Mr. Wallace of "rawng the former [the Polar sea] to 
perhaps 15° or 20" F. abjve the freezing point 11 ? 

{e) If there he any truth at all in the power of Gulf Streams 
to modify the climates of the Temperate and Polar zones, the 
southern lieimsphere should be warmer than the northern hemi¬ 
sphere, os it receives three Gulf Streams instead of Gulf 
Streams (without discussing their relative volumes') 

This is the actual fact, as i> easily proved, notwithstanding 
the iteraLed parrot-like statements to the contrary copied from 
text book to text book. 

I have shown that, taking the annual mean temperature at all 
longitudes, live cold of the northern hemisphere is represented 
by an ideal ice-cap which is thickest at the north pole and ter¬ 
minates in the latitude 58° 51' N , where Lhe mean annual 
tcmperatuie is 32 0 F. 

In the southern hemisphere, the litiludc at which the mean 
annual temperature for all longitudes is 32" F , is found At 
62° 41' It. This limit of the ideal southern ice-cap (measuring 
the Antarctic amount of cold) lies nearer to the South l’olc by 
3 0 50', or 230 geographical miles, than the corresponding limit 
of the northern ice cap from the North Pole 

The-e limits of ideal ice cap at the North and South Foies are 
independent of Lhe wholly different question as to which of the 
Foies his the largest volume of ice surrounding it, into which I 
shall not enter at present. 

(/) From what I have proved above it 15 evident that the 
two return compensating currents from the Arctic sens will still 
consist of ice-cold water, one of which, on the coast of Asia, of 
double the volume of the Labrador current, will reduce the 
climate of China and Northern Japan to a condition compared 
with which the present climate of Hudson's Bay would be a 
Garden of Eden, and the other would bring the Ural range 
and Eastern Europe into the present condition of Labrador I 
think it is evident, under these latter conditions, that Bourne¬ 
mouth would suffer, and not gain, by Mr. Wallace’s arrange¬ 
ments of land and water r lhe services rendered to the Arctic 
lands by the two new Gulf Streams would, in my opinion, be 
dearly purchased by the damage done by their compensating 
currents in the sub-tropical latitudes of Eastern Asia and Eastern 
Europe. Saml. Haughto.n 

Trinity College, Dublin, December 31, 1880 


In Nature, vol, xxiii. p. 169, Mr. Ingram mentions the 

f ;rowth of Bambusa metaki in Leicestershire. I have found 
arge varieties of bamboo cultivated on a great scale in Northern 
Nippon, where the winter temperature is certainly much 
colder than in England. The northernmost place where I found 
them was the vicinity of Yokobon, about 39° 12' N., at a small 
distance (twenty-five mile*) from the west coast. The nearest 
place Lo the south where observation* were made is Niigata, 
37° 55'i an d to the north Hakodate, 41“ 46' The coldest month 
ha* a temperature respectively of 33°o and 27"’3 F. Yusawa 
being si mated about 450 feet high, and in the interior, the coldest 
month there must have not over 30", and a heavy snowfall is the 
rule every winter. Again, on descending the dividing ridge 
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between Juknssina and Yone^awa, I first found large bamboo 
plantations near the last place, about 1000 feet above sea-level, and 
37*55' N. Between here and Niigata the temperature of the 
coldest month mmt differ by ahouc 3", the latter place being 
situated near the c ca. This gives about 30° F, fur Ynnesawa, or 
about the same as at Yusawn. Now in Great Britain, the 
mountainous deducts excepted, Ihe mean temperature of the 
coldest month is nowhere lower than 36°. A Woeikok 

St Petersburg, December 19, 1880 


In my letter (vol 1x111 p. 194) I inadvertently stated that 
Sequoia cones were composed or from 16 to zo scales. I in* 
tended to say 16 to 50, which appears to be the maximum 
number in either of the existing species J S G 


Chalk 

The objections urged by Mr. S N_ Carvalho, jun (vol xxiii. 
p. 194), to Wallace's explanation of the deposition of chalk must 
have occurred to every geological under of M Island Lile " 'I here 
are very many other objections to .1, and I trust to be permitted 
to call attention to them in Lhe Ccolo^ttal Afa^azw^ as ihey are 
probably too puiely geological to interest fhcriaders of Nai uhe 


Average Height of Barometer in London 

It was stated in your "Meteorological Notes’' a week or two 
ago in regard to ihe paper by Mi 11 S baton on tin. aveingc 
height of the barometer in London, that " the L encs is sufficiently 
extended as to entitle it lobe cnnwdeictl one of ihe most valudde 
we possess 111 dealing with questions of seculm meteorological 
variation " 

Regarding it 111 the same light I have thought, it worth while 
to apply Mr Meldrum’s method for discovering the existence 
and character of the secular variation in the ^un-spoL cycle 
Taking the pmod 1811—79 I find the following figures foi the 

mean cycles — 

London 

Annual Fajomitric Abnoimah, Ahan Civ/rr 
Maximum ytun in fifth line Maximum ) cars in levrnih line 



Pressure 

Sun *pnu 

Pressure 

Sun-spuls 


(i8h~77) 

C> fan-77) 

( 1 R 16 - 79 J 

(iEi 6~ 7a) 

I. 

+ 0 006 

-33 9 

-O 005 

3 

2 , 

+ '016 

-23 4 

- OOI 

+ 14 5 

3 

t 013 

0 u 

- OOI 

+ 4 s 

4- 

- 002 

+ 28 2 

- 003 

• - 56 

5- 

- OlO 

1 43* 1 

- -005 

- 19 0 

6. 

- -OH 

1 34 2 

OOI 

* - 32 5 

7- 

- 007 

h 16 8 

± 000 

- 37 J 

8. 

+ 'ooi 

-h 0 2 

+ on 

-25 4 

9- 

± coo 

-14 2 

+ *021 

4- 1 H 

10. 

h '001 

-24 2 

+ 010 

fijo 9 

11 . 

± 000 

-263 

- 003 

+ 44 8 


The variation of pressure, though not so regular ns that I 
worked out for St. Petersburg in 1679, is of an almost exactly 
opposite character, the minimum pressure appearing as in India, 
abouL the time of maximum sunspot, and the maximum pressure 
lagging two years behind the epoch of minimum sun-spot These 
reunite agree with the known annual rainfall variation in ihe 
same cycle, which is likewise similar in character to that which 
occurs in the tropic*. I would suggest that the marked difference 
between the results for London and St Petersburg possibly -irises 
from the close communication between England and the tropics 
through the medium of Atlantic oceanic and atmospheric 
brants E. Douglas Archibai d 

January 4 


Experiments with Vacuum Tubei 

In mv letter published m the last number of Nature I omitted 
to uy that we have compared vacuum tubes without electrodes 


with a tube containing water A tube was filled about nine-tentha 
fu'l of water and then sealed heimclicnlly It was then applied 
to the prime conductor nf the electric machine and electrified in 
the same way as the vacuum lubes without electiodcs, and it wax 
found to behave pictiicly as thty did. The water tube became 
charged as a double I eyden jar, positive outside and negative 
inside at (he end next (he prune conductor, and negative outside 
and positive inside at the other end. A great tendmey to 
rupture of the glass was also observed. Su far as we have been 
able to see the ino»4 prrfeLt vacuum that I have been able tn 
obtain wilh the Sprcngel pump has behaved as to frictional elec¬ 
tricity precisely as a perfect Londnclor -uch as water. 

These experiments seem interesting m connection wilh the 
discoveries of Mr. Crookes as to the pmpeitics of a very perfect 
vacuum. No doubt it w-as known that Hashes can be obtained 
within vacuum tubes without electrodes , but the properties of a 
1 ci feet vacuum as a conductor of electricity has not been hitherto 
sufficiently investigated. J. T Boi ioMLEY 

Physical I aboiatnry, the University, Glasgow, January 8 


Oxidation of Quinine, &c 

In the Chemical Society’s Journal for December, 1880, there 
is nil abstract of a pnpir by Ilougeweif and Van Dorp, pub¬ 
lished m Artnahu, cciv 84 118, m wduch the authors 

describe experiments on the oxidation of quinine, quinidine, 
LinLhomne, and 1 mchonidinc As rtferencc is made in this 
paper to our work upon the saou subjrtt m such a manner as 
to lead to the inference that we hurl copied [Iongewerf and \ an 
Dorp, we beg to call .UUnlion to Lin- dates of publication of the 
various iiieiiu irs relating to Lhe mntlcr 

In the Berlin Btnrhlt^ \ 193b (dose of 1877), ITnOgewcif and 
Van l)orp published a pielimnury note on ihe oxidation of 
aniline, toluidme, ami quinine, and datid that they had obtained 
amongst other products oF oxidation of quinine a nitrogenous 
acid, to which appai ently ihi y altidud little importance Of 
this acid they gave no furlhei account At that time we were 
woiking at the sanu. subject, and had come to some important 
conclusions 

As Iloogewerf and Van Dorp's roults contained nothing re¬ 
lating lu quinine in addilnm to w-fial h\d been observed by Cloez 
and Guignct many years previ jiidy, w r e did not consider that they 
were entitled to claim that this field of work should be reserved 
for them We therefore sent our paper to the khemicnl Society, 
before which it was rend on Innuniy iq. 1878 (see also Berlin 
Fn ir/iff, xl 324) In this pnprr we slated ill 1L the and obtained 
by us from quinine was probnhly identical with dieaibopyridemc 
ncid Thai the acid was a pyrnlcmc acid wc liad no doubt, but 
owing to lhe difficulty of purification wc had not been able to 
establish its formula with certainty 

Tn the Beilin Bnuhtt , ml i<jS-i 6 i, was published a second 
papei by iroogcw-eif and Van Dorp (ieatl before the Hcilm 
Chemical Society on January 27, 1879), oil tht neul obtained 
from quimne, giving no analyses, but mating that the acid was 
tit- and not </n. itbopyndenic rrud, rlius confiiming our result in 
its important bcamig, vi/ the l minednm between the quinine 
and pyridine senes In the same paper they suggested that an 
acid obtained by ihetn from qiunnhne ami cinchonine was 
identical with the quinine acid 

Immediately on receipt of [lie nnmljcr of the Berlin Ftruhtt 
containing Hoogewerf and Van Dorp’s paper, wc forwarded to 
lhe secretary of the Chemical SnueLy mr second memoir, which 
contained num<rolls analyses of the acid obtained, not from 
quinine only, but also from the nJlicd alkaloids, quinidine, 
cinchonine, and cmchonidine, together wuh a full description 
and analysis of all iis important salts That paper was read 
before the Society on February 20, 1879 

\n Lttlntfs Annaleu^ cciv 84-1 iS (July Jl, 18S0), or a year 
and a half after the publication of oui second paper, llnogewerf 
and Van Dorp published analyses of the acid and many of its 
salts, prepared from three alkaloids, Lhe results confirming our 
own m all points 

Our claim, which the above dates fully substantiate, is to have 
been the first to ctdablish ihe connection between the quinine and 
pyndine aerieb, and to have proved that ihe four alkaloids all 
gave the same nxidaiion product. 

Brof. Butlernw of St Pelerdwirg, immediately on appearance 
of our first paper, when engaging 111 woik closely connected 
with, but not overlapping urns, wrote 'uggrding iliat wc should 
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each co ifine himself to his own branch,"at the same time recog- 
nixing the Importance or our discovery ; and Herr Konig, in \ 
paper published in the Beruhte, xii 97, referring to our first 
paper, says ■ 11 Es 1st der erste glutte Uebergang dcr China- 
alkalolde in erne jedenfalls einfacbere Sub&tanr—das Fyndin," 

Wili iam Ramsay 
James J. Dohbie 

Glasgow University 


The Temperature of the Breath 

Dr. Dudgeon's firsi letter under this hea ling contained the 
mggeshon of a friend that his enigmatical thermometric leadings 
were to be accounted for by the high temperature 11 caused by 
the conden ation of the moisture of the breath by the silk hand- 
kcichitf " The discussion that followed hi', not only brought 
as back to this solution, but has also furnished us with an 
authoritative expression of opinion that the clinical Lhcrrnomctcr 
l'. not sensitive to pic sure F J M l 1 fir-,t hinted the 
conti ary prop min m only to have it thrust aside by Dr Dudgeon 
w ith blunt denial, neglected by Dr Roberts, and finally 
discarded by lum^elf for no other apparent reason than that 
aqueous vapour in condensing libeiates heal Yet 1 venture to 
as ert that reading-, as high as any obtainable by Dr Dudgeon’s 
method, less the pressure, can be obtained by a very similar 
mode of experimenting, without the developed heat 1 If the 
bulb of a thclinometer, pruteclcd by paper or other non¬ 
conductor, be squeezed 111 an intermittent manner between finger 
and thumb, it \\ ill be found that the mercury can readily he 
made to dance up and down Lhrough about a degiee on the scale 
with a celerity not attributable to changes of tcmpciaturc 2. If 
eighteen inches of cotLon thread he tightly wound about the 
bulb, on immersing the thermometer in water it will exaggerate 
the temperature sometimes by as many as 12" F 3 If a tube 
filled with cacio butter be substituted for the thermometer the 
butter bcueath the thread will be longer in melting than that in 
other portions of the tube, a result which I think proves that 
the high reading of experiment No. 2 arc not temperature, but 
(111 the light of No I) pressure readings 

My chief object in writing is to protest on general grounds 
again t the treatment accorded to F J M P’s suggestion, bnt 
at the same time I wish to express my opinion that l)r Roberts' 
argument would have been strengthened by giving heed to if, 
for I see nothing in ha duount of the interrupted experiment not 
explainable on the prt^suie hypothesis al me, the descending 
senes of readings bang perchance due to a yielding of the 
wrappings under prolonged tension On ihe other band I have 
to thank this omission on Dr Roberts’ part for having induced 
me to test the subject for myself, and thu, experience, in 
repealing his experiment, the rare pleasure of scientific surprise 
at seeing the index mount higher and higher above the level of 
my expectations under condmons which left no doubt as to the 
cause being a rise of tcmpLnturc Dr Dudgeon ha-, done good 
seivice by directing attention to a simple experiment which, 
prupeily interpreted, throw, new I'ght on the philosophy uf 
clutlics, and k h auld prove a telling shaft in the quiver of popular 
science. Wm. McLaukin 

Islington, December 26, 1880 


In the number of Nature which reached Madras after the 
depailure of the .nail conveying my letter of the 9th mst , I was 
glad to read Dr W Rolierts' abundantly full and luud explana¬ 
tion of the heat produced by breaLhing on ihcrmometers enveloped 
in hygroscopic substances He has, hy a very simple method, 
confirmed the view Lndorsed in my cimmumcition in Nature, 
voJ xxiii, P-534- 

That ihe effects of friction and of compression of air are *0 
■light that they may be disregarded, has been proved , and the 
rue has been cleaily traced to absorption of aqueous vapeur It 
has yet to be determined bow much of this brat may be accounted 
for by the reduction of aqueous vapiur to ihe fluid slate, and 
how much by capillary action and abs jr, tion of water, with or 
without chemical union, and its reduction to the aolil state—all 
of which m*y be included in hygroscopic action This deter¬ 
mination would involve some intricate investigations which some 
scientific specialist may perhaps find leisure to undertake, lhat 
more than simple vapour condensation is concerned in the pro¬ 
duction of hygroscopic heat m shown by the rt-e of temperatuie 
nn adding water to a non-saturated hygro copic substince 


A scientific colleague has suggested to me that some cases of 
very high axillary temperatures may be explained by the clothing 
of patients being pressed into the axilla in contact with the 
thermometer Thus, by folding a banian round a thermometer 
placed in the axilla, 1 regiitcred a temperature above 100° F , 
while the tempera ure in the bare axilla was 98 3 It is evident 
that recently changed and dri-d clothing and tl j thing warmed 
by the body of a non-perspiring fevei patient would nave still 
more effect when pressed clo ely into a hot and moist axilla. 
Although this point 1* important mainly to physicians, I venLure 
to draw attention to it through your columns on account of its 
connection with the subject of hygro copic heat 

C J McNally 

Madias, December 16, 1880 


Distance of Clouds 

I HAVE cmvenienLly determined thedislinceof passing clouds 
by a method probably not new, but which I have not seen 
described. 

It consists in ascertaining the velocity with which the shadow 
ofa cloud liavciseh level ground, which is easily obseived, and 
of course giv^s the velocity of the cloud itself 

The an'ulir in limn per second of clouds passing oveihead is 
simultaneously observed by means of a coarse micrometer in a 
telescope, 01 « uh a theodolite 

The distance is thus obtained with fur app oxunation 

Distance = 1 * v ^ cl|1 g, vc i )Ut y ln f cc t p er iCC0n j | 

and « the number of minutes of arc described 111 1 seconds 

A distint mirror may be advantageously u->cd in determining 
the vel icily of the shadow. 

Edwin Clark 


Fluke in Calves 

Can any of your readers account for the folio ung facts? — 
An examination of the liver of some six-weeks-old calves which 
had never touched any food but their m hher's milk shawed 
then to be infested with fully-developed Fluke ( Dutomi 
hftuihca) It im clear that the presence of these flukes docs not 
admit of the usual explanation, viz , the ingestion with green 
food or water of mollusca beaming the larva 111 one of its earlier 
stage* 

I sh mid be grateful if any of yiur relder-t could suggest an 
explanation of the mo le m which the fluke entered the livei of 
the calf Ij, it possible that the larva may hive passed into the 
milk of the mother, and so have entered the stomach of the calf? 

It may interest some of your rca ler^ lo know that tiaces of 
fluke were present in the liver-; of cattle lately killed when in 
high condition The fluke had apparently been established m 
the liver some cmsHerable ti ne previous Lo the slaughter of the 
anuinls, and had pLiishiJ mi their alia,mug Lo a stile uf high 
health and vigour A 13 


JOHN STENHOUSE, LL D., F.X.S. 

T N the early niornmg of the last day of the old year we 
^ lost one of the few surviving founders of the Chemical 
Society, Dr John Stenhouse He was born at Glasgow, 
October 21, 1809, the son of William Stenhouse of the 
well-known firm of calico-printers, John Stenhouse and 
Co of Barrhead He was educated first at the Grammar 
School and then at the University of Glasgow, and long 
resided in his native city. At an early age he turned his 
attention to chemistry, and diligently studied that science 
under Graham and Thomson, and subsequently with 
Liebig at the University of Giessen When he removed 
to London, after the failure of the Western Bank of 
Scotland had deprived him of the fortune bequeathed to 
him by his father, he became Lecturer on Chemistry in 
St Bartholomew's Hospital, London, but was obliged to 
resign that appointment in 1857 owing to a severe attack 
of paralysis Even this affliction however did not dis¬ 
courage him, and after the lapse of a short time he 
renewed his scientific labours In 1865 he succeeded Dr. 
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Hofmann as non-resident Assayer to the Royal Mint, but 
was deprived of the appointment by Mr. K Lowe, who 
abolished the office in 1870. 

A pupil of Graham and Liebig, he had all their en¬ 
thusiasm for scientific investigation, and devoted nearly 
the whole of his tune to research work in the domain of 
organic chemistry the eminence he attained in this 
branch or science is fully recognised, but his contribu¬ 
tions to oui technical knowledge arc not so well known 
He was the authoi of many ingenious and useful inven¬ 
tions in relation to dyeing, sugar mannfactui e, tanning, 
&c, but the greatest and most permanent has been the 
application of charcoal for di^infezting and deodorising 
pm pose5, which took the form of charcoal air-filters for 
the ventilation of sewers,.and the charcod respirator, 
the best of all respirators, not only for preventing the 
deleterious effects of noxious gase* m numerous manu- 
factunng operations, but also foi the protection of 
those subject to bronchitis, asthma, and other similar 
diseases 

It is impossible in our limited space to give e\en an 
outline of the numerous investigations which he published 
during his long scientific career, extending as it did o\er 
a space of more than toily yeai> The results are em¬ 
bodied in about 100 papers, published in various scientific 
journals, English and foreign ; they relaLe in great part to 
what may truly be called “organic chemistry n —the che¬ 
mistry of carbon compounds funned by organised bodies 
John Stcnhnusc was LED of Aberdeen, a Fellow of 
the Royal Society, which awarded him the Royal Medal 
in 1871 , one of the fuundci* of the Chemical Society , 
and a Fellow of the recently-established Institute of Che¬ 
mistry Of his personal character those who knew him 
intimatelv could never speak too highly , lus death 
will be felt and inournid not only by his many per¬ 
sonal friends, but also by men of science throughout 
Europe. 


WILHELM IIEINTZ 

AXT'Erecently recorded the death, at H ille,on December 
’ ’ I, of Pi of. \V Heintz, one of the leading German 
chemists of our day He was boin at Merlin, November 4, 
1817. His earlier university studies were undertaken 
with a view of becoming a pharmacist, but this mLention 
wa-i relinquished as the attractions of a more purely 
scientific career weie offeicd to him In 1844 he received 
the doctor's degree at the Berlin University, and two 
years later he was admitted as privat-docent in the philo¬ 
sophical faculty of the same university In 1S50 he 
accepted a call to Halle as the successor of the xx cll- 
known Marschand ; and heic, after passing five years as 
an cxtraordinaiy professor, he was appointed in 1S55 to 
the full professorship of chemistry, and the directorship 
of the newly-built laboratory, posts which he occupied at 
the time of his death 

As a teacher and as a guide to students inclined towaids 
chemical reseaich, Prof. Heintz evinced more than 
ordinary capacity, and for a quarter of a century he has 
ably maintained the reputation of Halle among the centre*) 
of chemical interest in Germany. This reputation is due 
in no small part to his own personal contributions as an 
investigator, for few chemists of our diyhave manifested 
such unwearied energy and long-continued appheauon, 
such thoroughness of work, accuracy of observation, and 
widespread familiarity with fact and theory as are evinced 
ur Heintz's manifold and diversified researches. 

The earlier portion of his career was directed to the 
solution of problems in physiological chemistry. Among 
hlfl more important lesearches in this direction mention 
should be made of those 0 n the juice of the Galacto- 
dendron (1845), on kreatin and kreatinin (1847), on lactic 
acid in the gastric juice (1849), on *he composition of 


bones, and on cholestenn (1850), cm the colouring matter 
of gall stones (1851), on urinary sediments (1802), and 
more especially on the animal tin I vegetable fats. This 
latter research, extending over a period of about seven 
)cars, includes exhaustive studies on the physical pro¬ 
perties of the fats, method* of their separation, their 
chemical constitution and naime, the products of their 
decomposition, &c lhs careful observations of the 
melting points and composition of the fatty acids in the 
pure staLe and when mixed with each other, form essen¬ 
tially the basis of our present knowledge on this subject, 
and enabled him at the tune to show the composite 
character of various fats which preceding chemists had 
legarded as pure compounds 

In analytical chemistry Heintz devised a variety of 
methods and modifications of mcLhods, amongst which 
mention may be made of his runtribuiions on the esti¬ 
mation of sulphur in organic bodies, on the separation of 
magnesia from the alkalies, on the analysis of ashes 
(1847), on the determination of urea and unc acid, on 
the detection of gall (1848), cm the determination of 
nitrogen (1851), on the cil 1111 it ion of phosphoric acid, and 
numerous analytical da La 

In inorganic chemistry his researches were chiefly con¬ 
fined to studies on a variety of phosphates, on bismuth 
and uranium salts, on Lie pieparation of c.csium and 
rubidium compounds (1865), on the combustion of am¬ 
monia in oxygen (1864), on the silicates of the alka¬ 
line metals, and to the c\limitation of the minerals 
margante, stasTuriite, rarnalliLe, aluminite, and boracite, 
the latLcr or which he prepared artihcially (1S60) 

It is however 111 the field of pure organic chemistry 
that Ilcintz’s discoveries have been most numerous ana 
important They commence with Ins investigation on 
saechauc acid, begun in 1844 and resumed in 1858-1860, 
to which we owe a great measure of our knowledge of 
this acid, and especially of its salts and ethers This 
was followed in 1856 by a study on the action of chloride 
of sulphur on the sails of organic at ids, in which he 
lecorded the unvarying and ^inuiltvneous formation of 
chlon les and sulphates at the expense of the organic 
salt-* in 1859 be began his extensive: research on glycolhc 
acid, which occupied much of his lime until 1872, by 
exposing mono:hloraLeUc atid to the action of various 
sodium alcoholates, obtaining thereby the different ethers 
of glycolhc acid , thus with sodium ethyliUe 

CII 2 OGjHj 

CHjCl COOH + N.iOCjH = N\iCl + | 

COOH 

11 y means of this prolific reaction he obtained a number 
of lntLrc-ting dtrivalive* of the and in question Closely 
allied to them were the acid ethers of glycolhc acia, 
obtained by sub anting mono -hloraccuc ethers to the action 
of sale-), 01 by acting upon glycolhc uhers with such 
bodies as phusgene or cliloioc irbonic ether Among 
the other nnpuitant compounds distovi.red by him in 
this group .ire glycohumJc, ^;1> col-cLhyl-amide, digly- 
cciliic acid— 0(CH 2 COOli) i obtained by the action of 
sodium hydrate on monovhioracetic aud, diglycoll-dia- 
muie, dig!) collamic acid, Dunng ihi* same period 

lie made noteworlh) invobligations on the cthyl-ammss, 
on sulphocyan-acetic a~id and its derivatives, on nitrate 
of ethyl, on ethvl-hyd intom, on lactic aci Is, and on 
the ainido-acids obtained fimn chloropropioruc and lodo- 
propiomc acids by the action of ammonia With 1874 
commences his Iasi impuitint research- that on the 
aceton bases, the simple it of which result from the action 
of ammonia on aceton \\ lulc forced to overcome mani¬ 
fold difficulties in the prosecution of this investiga¬ 
tion, Heintz succeeded in isolating a number of novel 
and important compounds, especially interesting from a 
theoretical point of v icu The leading forms embraced 
in this new group are diaceionannne, tnacetonamine , 
the corresponding alcohol ba^es di.\ cton-alcamine and 
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triaceton-alcannne , benzal-diacaonamine , ami lo-tn- 
methyl-oxybutyro-nitnle resulting from the action of prus¬ 
sic acid on diacetonamine , and amido-dimethyl-acetic 
acidj obtained by the oxidation of diacetonamine ; while a 
paper published a few months since describes a new 
aceton base containing- sulphur. Prof, Heintz's activity 
was manifested up to within a few months of his death 
In addition to the paper just alluded to his contributions 
to chemical literature during the year ju 3 t closed include 
articles on triaccton-diamme, on the existence of aceto- 
mne, on two compounds of urea with chloride of gold, 
and on diethidene lactamic acid, 

Prof Hcintz was the recipient in 1862 of thehonorary 
degree of M D. from the University of Komg^berg in 
recognition of his services to physiological chemistry In 
2876 he was electel an honorary member of Lhe London 
Chemical Society T H. N. 


SMOKE ABATEMENT 
MEETING was held in the Egyptian Hall at the 
Mansion House on Kuday last, under the presi¬ 
dency of Lhe Lord Mayor, to consider the best means of 
remedying the evils arising from the present smoky 
condition or Lhe atmosphere of London Among those 
present were Mr G J Sh.iiv-Lcfcvre, MP (First C0111- 
iTiissionei of Works), Mr W SpoUiswoode (President of 
the Royal Society), Dean Stanley, Sir U. Kay-Shuule- 
wortli, Dr V arCjiuharson, M P, Mr ErncsL Ilart (Chair¬ 
man of the joint committee of the Health and Kyrle 
Societies), Col Fesling, R E , Dr. Alfred Carpenter, and 
Pi of. Chandler Roberts 

Mr Ernest Hart, in explaining the objects of this 
movement, said that some practical advance had already 
been made It was not pictcnded that fogs could be 
pievenled, but since smoke added opaqueness and cor 
rosive and other dLleterious qualities to London fogs, 
much might be done to diminish the discomforts and 
evils we sufleied from Lius cause Having described the 
objects proposed to be attained by an exhibition of 
apparatus and smokeless fuel, he gave lhe results of some 
calculations 111 order to bring home to the minds of his 
hearers the enoinious waste of money involved in the 
present arrangements for heating houses 

Mr Spotti5woodc staled that a committee of ille Royal 
Society had bi_en appointed to investigate the facts con¬ 
nected with the formation of fog, but while wc looked to 
science to tell us what was wanted to improve our atmo¬ 
sphere, we looked to the legislature to carry out those 
effectual pieventive measures which all hoped would some 
day or other be devised Nevertheless, without the 
strenuous aid and co-operation of every householder the 
best legislation could be turned to but little account In 
conclusion lie moved, fi That it is the opinion of this 
meeting that the smoky condition of the atmosphere of 
London injuriously affects the health and happiness of 
the cnmmumiy, besides destrojing public buildings, 
deteriorating perishable fabrics, and entailing in various 
ways unnecessary expenditure ” 

Sir Frederick Pollock bonded the resolution, and 
ur gcd that much might be done if every one who had an 
old fire-grate 10 replace would provide one of an approved 
and really more economical pattern. 

Mr. G J Shaw Lefevre moved, “That Lhis meeting 15 
further of opinion that lhe injurious effects of fog are 
largelydue to the quantities of smoke given forth from 
the chimneys of furnaces, manufactories, and steam- 
vessels, as well as dwelling-houses, and that the smoke in 
the metropolis might, without any considerable difficulty, 
be greatly lessened by the better enforcement of the 
existing law, by the introduction of amended legislation, 
and by the general use in all descriptions of premises, 
including dwelling-places, of proper smoke-preventing 
apparatus, improved household stoves and grates, or of 


smokeless fuel 11 As the head of the public department 
responsible for the public works of this great metropolis, 
he need hardly assure those present that he was deeply 
impressed with the importance of the subject under dis¬ 
cussion. The importance of pure water was often insisted 
upon, but surely pme air was even more important Yet, 
for years past, it must be admitted that the air of London 
had been getting woisc, and fogs were denser and of 
longer duration than formerly, even invading the summer 
months Theie could be no doubt that forty or fifty 
years ago London was famous for us roses, now it was 
impossible to get the rose to blossom here, and it was all 
but impossible to get any of the conifers to grow in the 
darkness of the London atmosphere He should, how¬ 
ever, deprecate any hasty attempts to legislate Much 
might be done by the extension of the existing Acis 
relating to the abatement of the nuisance from smoke, 
and he thought Government might be rightly called upon 
to give some additional facilities for the purpose of 
enforcing those Acts It was monstrous that in these 
days so many factories should not be consuming their 
own smoke, and, since there was a great economy m the 
use of appliances which prevented this waste of fuel, 
there was no hardship in enforcing the Act When tlu j y 
came to the question of the domestic consumption, he 
thought it would not be wise to aLtempt to interfere 
by any legislation They must rather trust to per¬ 
suasion and eximplc and inducements His own hope 
was in the introduction of some other heat-giving appa¬ 
ratus Doubtless the substitution of anthracite for north- 
country coal would be an advantage ; but he did not see 
Lhe means of persuading the enormous mass of house¬ 
holders to use the smokeless coal unless it coulcl be dis¬ 
tinctly pioved Lo them Lhat there would be economy in 
the change. He would suggest that it might be worth 
while t or the gas companies to turn their attention to the 
production of gas for heating puiposes He could not 
help thinking that the Lime was not very far distant when 
not only our streets and public buildings, but also our 
private houses, would be lighted by elecLnuty There 
were non-luminous gases suitable for heating purposes, 
which might be made aL a much less cost than the gas at 
present supplied for lighting. From a friend he had 
learnt that watei-gas, which could be made at a low rate, 
was used in many towns in America for heating purposes* 
Ever) one could do something to help forward this good 
work of abating smoke, and for himself he would promise 
to use his efforts in the department wiih w'hich he was 
connected to diminish the nuisance from smoke. When 
he mentioned that some 20,000 tons of coal were pur¬ 
chased annually by the department, the meeting would 
appreciate the extent to w'hich the public offices added to 
the smoke in ilic atmosphere of Lhe metropolis. He 
hoped ihe time would not be far distant when they would 
have lestored ihe atmosphere of London to its early 
punly, the blossom to our I ondon roses, and the bloom 
to the cheeks of our 1 ondon children 
Dr Alfied Carpenter urged lhat this was a question 
particularly affecting the middle class and the poor, the 
waste of fuel at present being deplorable. He moved 
“lhat this meeting approves the proposal of the joint 
Committee of the National Health and Kyrle Societies 
to hold an exhibition, by permission of Hei Majesty's 
Commissioners for the Exhibition of 1851 and the other 
authonties, in buildings erected for the International Ex¬ 
hibition of 1S62, of the various smokeless coals and other 
fuels, and of various appliances applicable to household 
and manufacturing purposes for the reduction of smoke, 
and to test the same, in order to demonstrate for public 
information the means practically available to secure that 
object This meeting is of opinion that the investigation 
and testing should precede any application for amend¬ 
ment of the existing Smoke Acts, 01 for new legislation 
m regard to smoke Irom dwelling-houses.” 
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THE INDO-CHINESE AND OCEANIC RACES— 
TYPES AND AFFINITIES 1 
III. 

I N the accompanying series of illustrations the late King 
of Camboja (Fig 14) and the Stieng of ihe forest region 
east of the Me-Khong, between I2°-13° N. lat (Fig. 15), 
may Le compared, on the one hand, with the famous 
statue of the leprous king, Bua-Sivisi Miwong (tig- 16), 
the traditional builder of the temple of (ingkor-Vftht, and 
on the other with the first King of Siam and his late 
Queen (Figs. 17 and 18). Here the resemblance of Figs 
14, 15, 16 to the European type and difference from the 
Mongoloid Siamese (17 and 18) is too obvious to need 
further comment. For these illustrations from Mouhoi's 
fl Travels in Siam, fitc I am indebted to the courtesy of 
the publishers, Messrs Murray, Albemarle Street 
The Caucasian element in Indo-China differs from the 
Mongoloid quite as much in speech as it docs in other 
respects, Ilerc the Mongol races as already stated, all 
speak monosyllabic toned languages , but the Cainbojans 
and kindred peoples all speak polysyllabic untoned lan¬ 
guages, a fact scarcely yet recognised even by the be;>t- 
mformed philologists Taking the Khmer as the typical 
language of this group, it will be convenient heie to 
establish its polysyllabic character, reserving the question 
of its true affinities till we come to the allied races of 
Malaysia and Polynesia. The so-called monosyllabic or 
isolating family of languages—Chinese, Tibetan, Anna- 
mese, Siamese, Laos, Khasia, Shan, Burmese, Khyeng, 
Karen, Talatng, Kuki, and most of tlie innumerable 
Himalayan dialects—must all be regarded as at present 
reduced to a state of profound phonetic decay Whether 
originally they were all essentially monosyllabic, pos¬ 
sessing, like the Aryan, roots of one syllable uni), it is 
very difficult to say , but it seems certain that they were 
not originally toned In fact there can be no reasonable 
doubt that the tones are a later development, worked out 
unconsciously to preserve distinctions between words that 
had assumed the same form by loss of initial or final 
letteis Thus in Chinese the final letters ///, k, t , p have 
disappeared in the correct Mandarin dialect, causing roots 
like kom^kok) Lot , kop all to assume the form of Lo, toned 
four different ways according to the sense 

This principle, whidi, combined with the absence of 
inflection or root modification, constitutes the veiy 
essence of the monosyllabic system, pervades the whole 
family. Hut it is absolutely unknown in the Khmer gioup, 
in which words, whether monosyllables or polysyllables, 
are always uttered without intonation, as in all other 
languages. Its polysyllabic character was not recognised 
by Francis Gamier, but it has been abundantly demon¬ 
strated by Bouillevaux and Aymonmer, and will be made 
evident further on But because the Cambojans arc of 
Caucasian,and their speech of polysyllabic, type, it does not 
follow that Lhc Cambojan must be an Aryanlanguage As 
already pointed out, within the Caucasian ethnical, there are 
several fundamentally distinct linguistic gioups, which are 
now past reconciliation. To attempt to affiliate Cambojan 
with Sanskut must necessarily end in failure, as did 
Dopp' 5 attempt to include the 11 Malayo-Polynesian u in 
the Aryan family It must always be remembered that 
man is at least a auaternary, if not a tertiary animal, 
consequently that human speech is probably several 
hundred thousand years old, This period has been too 
short to evolve more than perhaps three or four really 
distinct physical types, but it has been long enough to 
evolve perhaps hundreds of really distinct linguistic tspes, 
many now extinct, some lingering on in contracted areas 
and remote corners, several, like the Sorb of Lusatia and 
the Pyrenean Basque, actually dying out, some few, like 
the Chinese, Russian, Spanish, and especially English, 
absorbing most of the rest, and threatening to divide the 
world between them. 1 

1 Continued from p 7 U 


B—CAUCASIAN TYPE— {Continuea) 

V. Oceanic Branch. Indonesian and Sawatori 9 or 
Eastern Polynesian Groups 

All the Oceanic peoples, other than the dark races of 
Class A, are commonly grouped together under the col¬ 
lective term ‘'Malayo-Polynesian / 1 By this name are 
consequently understood all the yellow, brown, or olive- 
brown inhabitants of Malaysia and the Indian and Pacific 
Oceans, that 15 to say, all varieties of Malays in Malacca 
and the Dutch East Indies,the Malagasy of Madagascar, 
the Philippine Islanders, the Micronesians, the natives of 
Formosa and the large brown Eastern Polynesians. The 
expression was originally proposed by William von Hum¬ 
boldt, merely in a linguistic sense, to designate Lhc group 
of fundamentally connected languages, which really prevail 
amongst all these widely diffused peoples. But, like 
Aryan and so many other similar terms, it gradually 
acquired an ethnical meaning, and most ethnologists now' 
take it foi granted Lhat there is a Malayo-Polynesian race, 
as there is a Malayo-Polynesian speech But such is not 
the case, and as on Lhe mainland, 50 in the Oceanic area, 
the presence of the two distinct Caucasian and Mongolian 
types must be recognised and carefully distinguished It 
seems hopeless to do this as long as the misguiding ex¬ 
pression Malayo-Polynesian continues to figure in scientific 
writings While retaining Malay for the typical olive-brown 
Mongolian element 111 the Eastern Aichipelago, I have 
elsewhere proposed lndo-Haafic for the brown Caucasian 
element in the Indian and Pacific Oceans, and Sawatori 
for the large brown Polynesians, constituting the eastern 
and most important branch of that element 

It has already been remarked that the Caucasians are 
the true autochthones of Indo-Chma They seem to 
have also preceded the Mongol migration to the Archi¬ 
pelago, no doubt driven thither by the continual pressure 
of the Mongols advancing southwards and eastwards 
from High Asia. In the Archipelago they occupied 
chiefly the large islands of Sumatra, Borneo, Gilolo, and 
Celebes, here probably exterminating the aboriginal 
Negrito tubes BuL here also they were followed by 
Lhe Mongols from the mainland, with whom some amal¬ 
gamated, producing the present mixed races of Western 
Malaysia, while others migrated eastwards to their pre¬ 
sent homes in the Eastern Pacific Here they occupy 
almost exclusively all the islands east of a line running 
from Hawaii through Samoa to New Zealand, those 
groups included West of that line they arc found mostly 
blended with the Melanesians, as explained in Section II, 
but aUo in a pure state at a few isolated spots such as 
the Ellice and Phtumx Islands, Rotuma and Uvea in the 
Loyalty group They are also found blended with the 
Malay and oLlicr elements in Micronesia 

That this large brown race reached the Pacific from 
the west there can be no reasonable doubt, and this view 
is now consequently held by Hale, Flower, Wlntmec, dc 
Quatiefages, and most recent ethnologists J Muller 
and dc Quatrefages have even identified I heir legendary 
Pulotu, or WeikTii Island of lhe Blest, with Ihiro in 
Malaysia, which accordingly taken ai their probable 
starting-point. But frum whatever place they set out, 
they seem to have settled first in Samoa, which may 
therefore be taken as their second point of dispersion 
11 From this centre, and more particularly fiom Lhe Island 
of Savan, the principal of the group, their further migra¬ 
tions may be traced with some certainty frum aichipelago 
to archipelago through the uniform traditions of the 
various groups. In these traditions Savan 1 is constantly 

1 Thu word iStfVniJ has b> some been identified w dh But lhe 

primitive form seems uml mbtedly to have been bawiki m *hmh both 
j and k are organic On the uiher hind is iiic Sinskrt 1 avak 

for PittvnA, the iwn-snlLcd lurley, w*-n. ihe in Hal i.rganu is J, dropped 
as in the I. inn JtUta, t r Pitinu* (ro . t/v>) Beside', Allliuugli (here 
are many Samtkr I w irj in ih*. Malay dialect'* ilure are none in the 
S*wn nri, the Caurauas has mi* mi) ru-d e itiwinl* I ng before lhe appear¬ 
ance uf the Hindus m ^ An h [ el ign lUnce alih ugh they may have 
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referred to under diverse forms as the original home of 
the race, or otherwise persists, as shown m the subjoined 
list, which will also serve to illustrate the permutation of 
letters in All these closely-connected dialects :— 

SAV4JKI.—Organic Sawaiori form of the word. 

SaVati.— The Samoan form; here still the name o£ 
the island referred to in the Sawajon traditions. 

Havaii —The Tahitian form; here “the universe," 
“ the world" in the national odes , also the olifr 
capital of Raiatea Island. 

Avaiki —The Rarotonga form ; here “the land under 
the wind." 

HawXiki. —The Maori form; here the land whence 
came the first inhabitants of New Zealand. 



Fig. ij —Caucasian Type, Indo-China Sileog Savage, Ctchm Chine 


Fig 16 — Caucasian Type, Indn-Chinn Staiue of the I.eprous King) 
founder of Ongkor-Yfilit, Ciunboja. 

Havaiki —The Marquesas form; here "the lower 
regions of the dead 11 Over the victims in human 
sacrifices are uttered the words, "To fenua Ha¬ 
vaiki" = Return to the land of thy forefathers 

Hawaii. —The Sandwich form ; here still the chief 
island of the group. 

Heavai. —The form in chart published by R. Forster in 
vol. v. of Cook's Second Voyage, and based on 
information furnished by Tapaia, a native of Tabid, 
who had no persona] knowledge of Samoa. 

Heawije. —The form given by Cook in his account of 
his first visit to New Zealand (1770). 1 " 

started from Java, they could tint have earned its present name wuh then 
I note that Prof Sayce now identifies JarntM with the Etruscan Am, iCr 
counting for the J by usimiluiDn with janua (/tcadrmy, August at. iBIo)l 
B ut is not Jnnua luelf a derived form from JamHM, whence iln 

Jnnncinns 1 

1 " Philology and Ethnology of the Inter-Oceanic Rich," by A. H. 
Keane, in SUmrird'i 11 Auilrelni.e.” 1879, 
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Datu have even been assigned for these various migra¬ 
tions. Thus we are told that the Polynesians made their 
appearance in the Marquesas Islands about the beginning 
of the fifth century A D., in Tahiti about iiqo, in Raro¬ 
tonga about 1200, in New Zealand about 1400, and so on 
But all this, depending on the oral genealogies of the 
chiefs, and other equally unreliable data, must be regarded 
as pure conjecture. More probable is the statement that 
the race appeared in Malaysia 

over a thousand years befoie - ~ 

any mention occurs of Malays in 
that region. At the same time it - -_ 

is idle to attempt assigning dates 
to strictly prehistoric events* 
with the correct sequence of 
which we are more concerned. 

The Sawaion are one of the 
finest races of mankind, Cau¬ 
casian in all essentials, and with¬ 
out a trace of Mongolian blood. 

Observers, from Cook to the 
members of the Challenger Ex¬ 
pedition, are unanimous in de¬ 
scribing them as distinguished 
by their fine symmetrical pro¬ 
portions, tall siature, handsome 
and regular features. Cook gives 
the palm to the Marquesas 
Islanders, who, u for fine shape 
and regular features, surpass all 
other natives.” The Samoans 
and Tahitians are very little in¬ 
ferior, and even of the Tonga ns 
(Friendly Archipelago) Lord 3 
George Campbell remarks — ■; 

“ There are no people in the 
world who strike one at first so 
much as these Friendly Islan¬ 
ders. Their clear, light copper- £ 
brown coloured skins, yellow and 
curly hair, good-humoured and 
handsome faces, their tout ot- 
winkle^ formed a novel and 
splendid picture of the genus 
homo , and as far as physique and 
appearance goes they gave one 
certainly an impression of being 
a superior mce to ours” Their 
average height is five feet ten 
inches, ranking in this respect 
next to the Tehuelchcs of Pata¬ 
gonia ; they have smooth but 
not lank hair, often curly and 
wavy, and Mr Stand and Wake 
has recenily shown that, against 
the commonly-received opinion, 
the beard is naturally full, though 
often artificially removed Add 
to all this a cheerful joyous 
temperament, a frank and truth- 
fill disposition and kindly nature, ~“ 

and you have a type as dif- ~ - — ir t ~ -_ 

ferent as it is possible to im¬ 
agine from the Mongolian, and FlG * : 17,lB “ 

conseauently from the true Malay. Yet the Sawaiori 
and Malays are grouped together under the collective 
^aignation of '* Malayo-Polynesians/ 1 as if they were 
merely two varieties of a common stock. All they have 
in common arc one or two cranial features, of no par¬ 
ticular value as racial tests, at least when taken apart, 
and the elements of their language, which we shall see is 
in this instance no racial test at alL The true affinities of 
the Sawaion are with the Caucasians of Indo-China, and 
with that fair element in Malaysia which Dr. Hamy proposes 


to groupfvIndonesians, and whose relations to the Eastern 
Polynesians he has been one of the first to perceive. 
Noteworthy amongst these Indonesians, Pre-Malays, or 
Indo-Chinese Caucasians still unaffected by Mongol in¬ 
fluences in the Archipelago arc the Mentawcy Islanders, 
who, though occupying the Pora Group some seventy mile* 
off the west coast of Sumatra, arc none the less closely 
related in physique, language* and customs, to the Eastern 



-Monjf jltud '1 ypu, Indo-China Kinj; and Queen of Siam 

j Polynesians On this point the testimony of C B. H. 
von Rosenberg is decisive u On a closer inspection of 
the inhabitants the careful observer at once perceives 
that the Mentawey natives have but little in common with 
the peoples and tribes of the neighbouring inlands, and 
thus as regards physical appearance, speech, customs, 
and usages, they stand almost quite apart. They bear 
such a decided stamp of a Polynesian tribe that one feels 
far more inclined to compare them with the inhabitants 
of the South Sea Islands " 
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From this point of view it will be instructive to com¬ 
pare the native of Pora, Mentawey Group (Fig 19), with 
the Battas of Pak-Pak, Sumatra (Figs. 20 and 21), all 
from von Rosenberg's " Malay Archipelago, 11 vol. i. pp 
56 and 192. Owing to their splendid physique and 
"Caucasian features*’ Junghuhn and Van Leent take 



FlU 19— CauLaaian lyiJe, Malaysia. MenLawey Islander 

these Sumatran BaUas as the typical unmixed or pre-Malay 
element in the Archipelago, whom they would accordingly 
group collectively as the JJutta race The form Battak 
often occurs, but this is simply the plural of Batta, so that 
to write Battaks, as many do, is a solecism. Compared 
with the Malays proper, the Battas are tall and muscular, 





Fig ao —Caucasian 'Jype, Sumiira Native of Datla Land 

with regular features, less prominent cheek-bones, light- 
brown complexion, with a ruddy tinge on the cheeks, 
finer hair, often brown and wavy, thicker beard. When 
in Jilolo in 1876 M. Achille Rattray met some so-called 
,f Alfuros" of Dodrnga, who might be taken as typical 
specimens of this Batta or Indonesian race {Tour du 


| Monde, April 12, 1879, p. 234) We therefore separate 
1 this Batta, Indonesian or Pre-Malay element in the 
Archipelago from the Malay element proper, affiliating 
the former to the Indo-Chinese and Eastern Pacific 
Caucasians, the latter to the Indo-Chinese Mongolians 
1 Whether the Caucasians are found in other parts of East 



*10 hi —Caucartin lype, Malaysia Native uf l'-ik-Puk, Batta Land 

Asia is a question that cannot here be discussed, but it 
may be remarked that even the cautious Topmard ventures 
to include 11 the Ainos of Japan, the Miau-Tz* and the 
Lolus of Yunnan in the European group” ("Anthropo- 

i°sy,”p 476) 

C MONGOLIAN TYPE 

VI. Coniinenlal Branch. Indo-Chinese Group 
VII Oceanic Branch Malayan Groups 

The main features of the continental branch or this 
division are too well known to need special comment 
here. What we are more immediately concerned with is 
its 1 elation to the Oceanic section, and this relation will 
conic out the more clearly if both are treated together. 
To avoid misconception, it may be well to observe that 
a portion only of the Continental branch is comprised in 
the Indo-Chinese group, for there are many other groups, 
such as the Mongolian proper, the Manchurian, the Tatar 
or Turkic, the Japanese, the Corcan, the Finnic scattered 
over the greater part of Asia and penetrating westwards 
to the Baltic seaboard and Middle Danube basin. All 
these must be held, apart from the question of nnscigen- 
ahon, to belong to one primeval slock, constituting the 
Yellow or Mongolian division of the human family. We 
are all familiar with its essential chaiactenstics flat and 
broad features, prominent cheek-bones, short broad and 
fiat nose, black almond-shaped and oblique eyes, long 
black and lank hair nearly cylindrical in section, little or 
no beard, low stature averaging about 5 feet 4 inches, dirty 
yellow or tawny complexion, slightly prognathous and 
more or less brachyccphalous head. 

This description corresponds substantially with the 
ordinary Malay type, such as we see it in Java, Bali, 
Madura, many parts of Sumatra, round the coast of 
Borneo, and in the peninsula of Malacca The true 
aborigines of this region, as shown in a previous section, 
were the Negritos; consequently the Malays, Like the 
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f re-Malays or Caucasian Indonesians, arc here intruders 
ntruders Mom where? Obviously from where the type 
exists, the neighbouring Indo-Chinese peninsula What 
then becomes of the Malay as a primary division of 
mankind? As such it can no longer be recognised m 
anthropology, and must sink to the position of a mere 
variety of the Mongol type. The so-called true Malay 
or typical Malay is essentially a Mongolian, and the like¬ 
ness between the two has not failed to strike all careful 
observer* “The Malayan race,” says Wallace, 11 a* a 
whole undoubtedly very closely resembles the East Asian 
populations from Siam to Manchuria. I was much struck 
with this, when in the Island of Bali I saw Chinese 
Lradcrs, who had adopted the costume of that country, 
and who could then hardly be distinguished from Malays, 
and on the other hand I have seen natives of Java who, 
as far as physiognomy was concerned, would pass very 
well for Chinese " Hence De Quatrefages rightly rejects 
the claim of the Malays to be regarded as a fundamental 
type “All polygenists," he remarks, “have regarded 
the Malays as one of their human' species j ninny mono- 
genists have considered them as one of the principal 
races I showed long ago that in reality ihcy arc only a 
mixed race in which while, black, and yellow elements 
arc associated ” 

The last clause of this sentence gives Llic true solution 
of Lhe problem The inhabitants of Malaysia consist 
not of one, nor even of three distinct races, but of three 
races variously uitcrimnged, the yellow or Mongolian, 
and the white or Caucasian chiefly in Lhe west, these two 
and the black or BapQan chiefly 111 the casL As the 
fusion of yellow', white, and black produces the so-called 
“ Alfuros " in Lhe east, the fusion of yellow and while 
pioduces the so-calJcd Malays in the west lhe moie 
the yellow prevails the near r do lhe Malays approach 
the Mongol type , the moie the white prevails the nearer 
do they approach the Caucasian type, until in some 
places they seem to be no longer distinguishable from 
the Mongols, in others from the Caucasians The 
Javanese are taken for Chinese by Wallace, just as the 
Mentawey Islander* aie taken for Sawaion or Eastern 
Polynesians by von Ro-icnbeig Under these circum¬ 
stances it is not surprising that those who seek for unity 
in the Art hipelago should meet with nothing but confusion 
Prof Flower comments on the cliveigent characteristics 
presented by the Malayan crania, remarking that 11 there 
is certainly no very great conformity in the charactcis of 
the skulls in our collections which are said to belong to 
Malays" This must always be the case until we come 
to an understanding as to the meaning of the term Malay, 
Mhich after all is far more a national and linguistic than 
a racial expression Procerding on the groundless 
assumption of a common Malay type in Oceamca, 
Welcker arrived at the subjoined astonishing result* 
from cranial measurements in Micronesia and Malaysia 
alone.— 


Length of Skull 100 


Caroline Islanders 

Index of 
breadth 

Index of 
height 

68 

74 

“ Alfuros ” 

74 

79 

Dyaks of Borneo 

75 

77 

Balinese 

76 

77 

Amboyne^e . 
Sumatran 

77 

77 

77 

78 

Macassar 

7 & 

7 » 

80 

Javanese 

79 

Buginese 

79 

80 

Menadorese 

80 

81 

Madurese , . 

82 

82 


Difference 
+ 6 

+ 5 
2 

+ 1 

+ o'4 

+ 1 
-05 
+ 04 
+ 04 
+ 1 
- o 1 


Yet even here Sumatran is taken as a unit, although it is 
not hazarding too much to say that a comparison of 
Atyeh, Uatta, Palambang, Janebi, Siak, Menangkabu, 
Konnchi, Rcjang, Lampung, and other crania from that 
island alone would probably yield almost as many dis¬ 


crepancies as are revealed in this table. There is in fact 
less uniformity of type in Malaysia alone, with a popula¬ 
tion of some 25,000,000, than in the whole of China and 
Mongolia with a probable population of 400,000,000 

AH KtANE 

{To be continued ) 


A CHAPTER IN THE HISTORY OF THE 
CONIFERS 

II. 


Ginkgo (Linn.cus) 


T HE perhaps better known name of this genus is 
Sahsburia (Smith), but the Linn^an name, adapted 
from the Chinese, has unfortunately priority. The genus 
contains only one existing species, the gigantic Gtnkgo 
biloba of N01 them China and Japan It 1* classified with 
the Taxeae, is duEcious, and the flabelhform leaves are 
deciduous, leathery, very variably lobed, .and of all sizes 
up to an extreme of five inches across The fruit, about 
an inch in diameter, is drupaceous, on a slender foot¬ 
stalk, composed externally of a fleshy la>er, and internally 
of a hard light-coloured shell, and is somewhat unsym¬ 
metrical, owing to the abortion of one of the seeds. The 
foliage is like that of the maidenhair fern, but Lhe petiole 
is stout, often three inches long, and distinctly articulated 
at the base An important characteristic in recognising 
the fossil leaf, besides the petiole, is that however irregu¬ 
larly they may be lobed, ihey are almost invariably 
primarily bilobed 

Though so restricted a genus now, its ancestry is 
perhaps more venerable than that of any other forest 
tree The Carboniferous fruits Tngonocarpus and Noeg- 
gerathia are believed by both Hooker and Saporta to have 
belonged to some ancestral form, and even the foliage of 
the latter, Psygmophyllmn of Schunper, approaches nearly 
to that of Ginkgo Maieri 1, beyond doubt a dose ally, 
appears in the Permian, and Ginkgo in all probability m 
the bilobate Jeanpauha of the RhceLic of Bayreuth, but 
the group dicl not reach its maximum until the Jurassics. 
A few species have been described in other works, but 
fleer's Jurassic flora of Eastern Siberia (“ Flora foss. 
Arctica," vol. iv ) contains by far the most important 
contribution to their past history. Five genera are 
placed in the groups Phannopsn, Ginkgo, Banna, 
1 nthopitys, and Cctkanowskia , but there is no special 
character uniting the laLLer to Ginkgo, although it is no 
doubt coniferous. The remains are clusters of occasion¬ 
ally forked acicular leaves, sheathing at the base in 
imbricated scales. The leaves widen in most specimens 
here and there into bead like expansions, inrened to 
have been caused by some extinct type of parasitic 
fungus It is thought by Hecr that a detached stem 
bearing shortly petiolated double seeds or nuts may be 
their fruit. Phcemcopsis is a cluster of separate leaves, 
also sheathing in scales at the base, but forming a fine 
palm like foliage, thought by Heer to unite Cordaites and 
Baiena, yet without any direct affinity with Ginkgo 
The most aberrant of Lhe genera obviously belonging 
to lhe group is Tnchopitys of Saporta. In this the 
leaves were smaller, with fewer veins, and the parenchyma 
reduced to a narrow expansion margining each vein 
Although so extreme a modification of the normal type, 
T setacea 1 possesses the characteristic bilobation and 
petiole. Its affinity is best traced through G . toncinna , 
which is similar, but with the segments of the leaves 
expanded to receive two to three veins each 

G x sibinca and G. lepida are separated on trivial 
grounds not supported by the illustrations, and when 
united furnish the chief and most abundant leaves in the 
deposit. These are nearly as large as in the existing 
species, but more digitate, and wiLh about five veins to 

1 T fiimtid probably belong! i> some oiher illusion of lhe vegetable 
kingdom 
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each segment They have the venation, bilobationj and 
petiole of Ginkgo, yet approaching m their larger leaves 
to Baiena Other similar species (?) diminishing in size 
are G . schmtdtmna^ with about six segments, G flabellata^ 
with fourteen or fifteen segments, and G pusi/la, with a less 
number, and barely an inch across the base These three 
might probably be united into a single species The 
remaining form from Siberia, G hulioni t is le 3 s divided, 
having but four rounded segments, and is in that respect 
a nearer approach to the existing one. 

The nearest, however, is G digtlata from the Jurassic 
of Spitzbergen, which, bur for smaller size and thicker 
petiole, might be placed in the existing species, Leaves 
iro n Scarborough, said to be of the same species, are 
larger G integnuscula is evidently the smaller and less 
labile leaf of the same species, and the author has besides 
taken the unnecessaiy care to establish five duly named 
<and lettered varieties, thus clearly showing that he had 
formed no adequate conception of the extent to which the 
Jeaves of the existing tiee may vary, even on the same 
branch Ills species should be reduced, the excessive 
subdivision being a disadvantage and rendering the woik 
unwieldy The author also changes the classification of 
the Comfer.fi between the second and third volumes, and 
the name for this genus between the thud and fourth 
volumei, withouL explanation or noLice, which, in a work 
addressed especially to geologists, is an inconvenience 

The third genus, Baieria, possesses a larger and more 
palm like leaf, averaging nearly five inches in ladius, 
primarily bilubcd, each lobe forking either once or twice, 
the ultimate segment* being of uniform width and pos¬ 
sessing four parallel veins each The leaf tapers to Lbe 
petiole, which is not preserved in the engraved specimens 
The bilobation and venation connect it sufficiently with 
<Jinkgo, and the persistence of these characters through¬ 
out the whole group, which would hardly have been 
suspected to have a morphologic value, is peculiarly 
xcmarkablc 

There is a marked diminution in the group in the 
Cretaceous Baiena from Lhc Kuinc^chiditen i* limited 
ito vestige* of stunted form placed among the ferns, while 
■Ginkgo appears in a starved species with small leaves 
3rnd short thick petiole, desrnbed as Adumtum for- 
wosu fij and by fragments from the Upper Cretaceous 
Atancschichten, inappropi lately named G prtmordialts 

In the Aictic Eocenes (Miocene* of lleer) Ginkgo has 
only, and that very sparingly, been met with in Green¬ 
land This variety so resembled G adiantouies of the 
Italian Miocene*, that Heer almoit directly abandoned 
bis specific name pnmotdialis l and became doubtful 
even whether both should not be united with the existing 
species. 

The small fiagments figured in the Miocene Baltic flora 
are inconclusive, and we only again meet with it m the 
Miocenes a* far south as Italy, the South of France, and 
the Mississippi 1 It has been said to occur in English 
Eocenes bj lleer, who wrote upon the tracing of an 
Adiantum Irom Bournemouth, 11 this is a Ginkgo,' 1 and 
by Ettingshau*en, who considers four seeds from Shcppey 
to belong to it, although le*s than half the size of those 
of the present Ginkgo, and rather materially differing 
Its absence otherwise in Bnush and in French Eocenes, 
and in the 5 wi 3 s and Austrian Tertianes, is ascertained, 
'for the occurrence of so distinctly-marked and easily- 
preserved n leaf could not well be overlooked 

The very strongly-mirked and exceptional characters 
of Ginkgo, shared by the allied extinct genera, the remote¬ 
ness of its origin in the Carboniferous, its extensive de¬ 
velopment 1x1 the Mesozoic, and persistence Lhrough so 
many ages, seems to render it desirable to separate them 
from the Taxes into a distinct tribe Already dying out in 
the Cretaceous and lingering Llirough the Tertianes in a 
■single species, its existence now is a mere survival 

1 Since wniinz Lhe above, Sip.iru in Gran me Lhal the BuppOKd Mi>a.uippi 
specie* is really n Lyjodium 


Its ho ne has been from time to time within the Arctic 
circle, yet it is scarcely proved, as Saporta says, that Jt 
actually originated there The leaf of G diktat a from 
the Scarborough oolite, figured by Schimper, is far larger 
than any figured from Spitzbergen, and neither the 
foliage nor the fruit of the northern fossil Ginkgo, it 
appear*, ever at any time approached those of the 
existing tree in its native habitat*. It is now indigenous 
to the northern provinces of China, and must therefore 
be capable of withstanding a rigorous climate, yet the 
conditions in Western Europe do not appear to favour 
the ripening of its seed in higher latitudes than the 
South of France 

Its distriDution during the Tertianes is instructive, 
and Saporta’s explanation, that it existed in the north 
during the warm Eocene and pre-Eocene times, and 
descended thence across Europe as the temperature de¬ 
creased, on the approach of the Miocene time, is the 
only one that explains the facts. To suppose with Heer 
that the same species lived contemporaneously and at 
Lhe same level in Italy and in Disco is absurd, and would 
presuppose a uniformity of climate such a* no natural 
caii'.e* could have produced at so recent a geological 
period J SlARKUf Gardner 


NOTES 

Iiie Ruinan Academy of Sciences has awarded half of the 
King Humbert Prize, now awarded for the first tune, to the 
German astronomer. Dr Wilhelm Tcmpel, director of theAcetn 
Observatory at Florence, for his observation^ on nebula;. 

Deaui n levying heavy contributions from Lhe students of 
entomology 111 France, more especially as regards the oldest and 
best known We very recently had occasun to notice Lhc 
decease of Klicnne Mulsant, at a ripe age, Now, we regret to 
have l ) announce Lhe deith of Achille Gucnee of Ch&teaudun, 
whose name is probably more known in England than ib that of 
any other hrench entomologist He died mi the 30th ult (his 
c illeague and fellow-worker, Dr Bois luval, died on December 
30, 1879), in his seveuly- i econd year Guentc was a lepi- 
clopLcnst IIis publications are very numerous The most 
imp irlaiu or all arc the six volumes of the senes termed the 
“buile* i BufTin" on some of the principal families of the 
Ltpidoptcra of the world, which appearel fiom 185210 1857 
These volumes formed a basis for future students of Ltpuiopieray 
and largidy influenced those of them amongst our own countrymen 
1 he town of Chateaudun occupies a not unimportant position in 
the history of Lhe Fianco-Prussian war. Guenc.'s house was 
occupied by the Prussian troops, He himself took refuge in 
Geneva, and, true to his predilections, studied the Lfpuioptera in 
the c illection of the museum of that city, the results of his 
inves’igations were published, We believe tbaL when cucum 
stance* pumilled his return, lus own collections were found to 
have suffered very liLtle damage at the hands of his unbidden 
guests He was an officer of the French Academy Our 
hntom tlngical Society of London elected him one of it* honorary 
member', many years ago, and his friends amongd Englishmen 
were njl few 

John Duncan, a poor Alierdeenshire weaver, hat presented to 
the University of Aberdeen I111 herbarium of nearly 1200 British 
plants, gathered by him all over the country from Northumber¬ 
land to banff, while acting as a harvest labourer The story of 
Duncan was told in Good Words for 1*878, by Mr. Wllllnm Jolly, 
and now it would seem that Lhe poor and intelligent weaver is so 
reduced 111 circumstances as to be compelled to accept parochial 
relief Suiely the University of Aberdeen ought to do something 
for him , and possibly some of our readers may care to send a 
trifle to John Duncan, Droughsburn, by Alford, Aberdeenshire. 
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Leiivig is at last to have a zoological garden A number of 
citizens intend to form a company for the purpose of establishing 
a zoological garden on an area of twenty acres, with conserva¬ 
tories, &c The civic authorities of Leipzig have given their 
consent, and pointed out a suitable place in the immediate 
envi 1011s of the city 

The base of the Mont Cenis tunnel at the French entrance 
■bom such ominous signs of sinking that the Pans-Lyons 
Mediterranean Railway Company intend to have another entrance 
to the tunnel boied, which u to be situated at about 1 kil imeLre'* 
distance from the present entrance, and is to reach the old 
tunnel at a spot about 600 metres from its mouth The work 
has alieady been commenced. 

Visitors to Lhe Brighton Aquarium will regret to hear of the 
death of the fine male sea-lion (Otarta stdLn ? ), so long an inmate 
of the Institution, Mr. A. Crane sends us some details about 
the animal Poor 11 JackV’ very sudden death is attributed to 
disease of the heart The left lube of that organ was found 
ruptured and in a state of complete collate Ills female com¬ 
panion is sLill in good health. The first offspring of the pair, a 
male cuh, wai born in the spring of 1877 , the second, a dead 
female, in the following year. Jack was probably abuut twelve 
years of age at bis death. His length was 8 IlcI 5 inches, 
maximum girth 5 feet 3 inches; fore-fcot 4 feet 2 inches, and 
hind flippers 17 inches, greatest circumference of the head 
2 feet 10 inches, frontal 2 feet 2 inches, round the jaws, under 
the eyes, 17 inches , weight of skin I cwt,, of lungs 22 lbs 
As the skeleton will be preserved in the Institution zjologisls 
will be able to fn ally dcLrrnune by means of the skull the exact 
species to which this male belonged. The cub born of this pair 
Is now four yeais old, a fine animal 6 feet long and much 
larger than his somewhat diminutive and flat headed mother, to 
whom at present he bears most resemblance, the extraordinary 
prominence of the frontal bones of the skull characterising his 
male parent being as yet undeveloped lhe tanks, Mr. Crane 
states are in excellent condition, and the growth of sponges, 
tunicates, and development of invertebrate life generally is very 
remarkable In fact to a qualified histologist and emhryological 
student they would furnish ample material for a vacation, and 
doubtless yield interesting results. Facilities for study, we are 
informed, would be willingly accorded by tile Management. 

Frof E. Morken’s Cott(spondance botamqtu grows in size 
and in completeness We have now before u* the eighth is^ue 
(October, 1880) of this most useful botanical directory In 
Europe and the United States the list of botanists, officnl and 
Others, is now very full and complete; and scarcely any quarter 
of the globe can be named which is not represented by one or 
two name*. Every working botanist should have it on his 
library table 

Ar a quarter to 5 p.m on January 5 a somew hat violcit shock 
or earthquake was felt at Agram. It lasted about three seconds. 
The ground rose in wave-like curves as the shock passed over. 
On the previous night two 6hght shocks were experienced. 

Tile Times Bucharest correspondent, under date January 4, 
describes a curious lesult following Lhe recent earthquake which 
puied under that city. The soil of Bucharest is a nch, black, 
porous vegetable mould, very springy under pressure, and 
carriages pausing in a street cause a strong vibration in the 
'•adjacent house 1 * The Grand Hdtel Boulevard, however, was 
an exception to this general rule, and in the correspondent's 
room, facing the principal stiect, on which there u a heavy 
timffic, he never could feci any sensible effect from poising 
vehtefep. Daring the recent earthquake the windows and 
crockery In less massively constructed buildings rattled very 
sensibly, whereas there was no audible sound produced in the 


hotel mentioned Since the earthquake bhock, however, this 
slate of things has changed entirely, and every vehicle passing 
the hotel causes vibration in the whole building. The singular 
part of this change consists in the fact that the effect produced 
by the vehicle is precisely the same as that accompanying the 
earthquake. It is not a jar as previously produced in oLher 
buildings, but a sawing motion similar to that described in the 
correspondent's telegram relating to the late shock of earthquake 
This movement is> so great as to cause pictures to sway back¬ 
wards and forwards on the walL, and it is equally perceptible in 
the rear corner rooms farthest from the street. The hotel is of 
brick, covered outside with mastic, which would show at once 
any crack in the walls He has carefully examined the extenor 
of the budding and there is not a crack in it lienee, he thinks, 
this change in the solidity of the structure appears Lo be due to 
some effect produced in the earth underneath the building by the 
shock of earthquake. 

The Daily News Rangoon correspondent, writing on December 
10, states that they had another shock of an earthquake in Bu mah 
three days before the same day on which Agram was revisited. 
In Rangoon it was not severe, but the tremulous motion lasted 
for fully a minute and a half, and was sufficiently strong to set 
pictures swinging and rattling against the walls. Like those 
which preceded it, the shock tiavelled from south to norlh, and 
was felt more violently elsewhere, though in no case so intensely 
a-» to cause serious damage 

ON the 6 l 1 i inst., at 430 am Berlin ti nt, a pretty strong 
shock of earthquake was felt at Rousdorf, 

Dr KrishAUER of 41, rue de la Bienraihance, Vans, writer to 
ask if any of our readers can give him information as to the 
causes of death in monkeys in a wild slate 

The appearance of the phylloxera in the Crimea has been 
the subject of a communication, by M. Forchmsky, to Lhe St. 
Peier^burg Entomological Society It has appeared probably in 
consequence of vines having been imported frnn 1* ranee, and 
has extended hitherto very slowly in small concenLriL circles 
As the vineyards are situated on lhe souLhern coast of the Crimea 
in the shape of a narrow strip at the foot of the mountains, M 
Torchinsky thinks that the devastating insect will not cause 
much destruction. BuL if it appeared on the Caucasus, especially 
among Lhe numberless wild vineyards of that country, U might 
completely destroy Lhe whole of the vines m the valleys of the 
Rion and Kura rivers 

Mr. F W. PuiNAM has made a communication to the Essex 
(U S.) Institute of peculiar interest on 11 The Farmer Indians of 
Southern California, os bearing on the origin of lhe Red Man in 
America.” He called attention to the facts relating to the 
antiquity of man on the Pacific coast, and to the importance of 
the discovery in California of human remains and of the works 
of man in the gravel, under beds of volcanic material, where 
they were associated with the remains of extinct animals, and to 
the necessity of looking to this early race for much that it seems 
otherwise impossible to account He thought that what is 
called the "Eskimo element,’* in the physical characters and 
arts of the southern Californians, was very likely due 10 the 
impress from a primitive American stock, which is probably to 
be found now in its purest continuation in the Innuit In this 
connection he dwelt upon the probability of more than one type 
of man In following out this argument he called attention to 
the distinctive characters in different tribes of Indians 011 the 
Pacific coast, and stated his belief that they had resulted from 
an admixture of the descendants of different stocks. The 
Californians of 300 years ago, he thought, were the result of 
development by contact of tribe with tribe through an immense 
period of time, and dial the primitive race of America, which 
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was as likely autochthonous os of Asiatic origin, had stamped 1(1 
impress on the people of California The early men of America 
he believed were dolichocephali, and the short-headed people he 
thought were made up of a succession of intrusive tribes in a 
higher stage of development, which in time overran the greater 
part of both North and South America, conquering and absorbing 
the long-headed people, or driving them to the leaid desirable 
parts of the continent. He thought that the evidence was con¬ 
clusive that California had been the meeting ground of several 
distinct branches of the widely-spread Mongoloid stock, for in 
no other way could he account for the remarkable commingling 
of customs, arts and languages, and the formation of the Large 
number of tribes that existed in both Ujper and Lower Cali¬ 
fornia when first known to Lhe Spaniards Mr Putnam then 
gave a review of Lhe arts of the Californians and the physical 
characters and customs of the people, show mg that, notwithstand¬ 
ing the absence or pottery, the tribes, when first known, had 
passed through the several stages of sav.igery and had reached 
the lower status of barbarism of tbe n ethnical periods ” given 
by Morgan. 

Prof, Sen vfer's course of eleven Jecturis on the Blood at 
the Royal Institution will begin on the 23th in si ant instead of 
the lSlh. Mr. Francis Hueffer’s course of four lectures on the 
Troubadours will begin on ihe 27th instant instead of Lhe 20th , 
and Prof bidncy Colvins course of four lectures on the Amazons 
will begin on the 29th instant instead of the 22nd 

PART 2 of vol vn of the‘'Natural History Transactions of 
Northumberland, Durham, and Newcastle on-Tyne" has just 
been issued (Williams and Norgate). The part contains an 
interesting memoir of the late Mr W C Hewitson, V L S., liy 
Dr. Einbleton, accompanied by a good photograph Tiieic is a 
long paper by Mr. Hugh Miller 011 Tynedale Escarpments, their 
pre-glacial, glacial, and post-glacial featuics. 

Herr E Reyeu has published a little pamphlet containing 
some interesting notes on the history of tin 

Ar the meeting of the Eastbourne Natural History Society of 
December 17, 18S6, Mr Charles I-oran read 11 Note* on ^ome 
of Lhe Beetles of the Cuckmerc District 11 

Thk Municipal Council of Paris has given authonty to the 
Lontin Company to light the Place du Carrousel with electricity. 
A contract has been signed by ihc Lyons and Mediterranean 
Company for illuminaLmg, by the Lontin light, all the principal 
railway stations on their system Experiments have been tried 
at Marseilles and have been earned out successfully, 

From January I UEJcctruiti and La Lumiire Electrtque l 
two French e'ectrical papers, will Rppear every week instead of 
every fortnight. 

The German Society of Eastern Asia, having its headquarters 
at Yokohama, has sent us the lost four parts of its Aftttheilungen. 
Tins Society is evidently doing a very useful work in collecting 
information on a great variety of subjects connected especially 
with Japan. The parts sent us contain pat ers on such subjects 
as Japanese proverbs, disease*, i ong9, population statistics, 
mining, cremation, the "Go" game, coins, and the chalk forma¬ 
tion of Yedo, Asher and Co. of Berlin ere the European agents 
of ihc Society 

\Vl find in the Journal de GenZve the following figures as to 
the very warm winter which is experienced during this year on 
the shores of Lake Leman, as compared with the unusually cold 
winter of the year passed. In December, 1879, the maximum 
daily temperature at Geneva was only five times above zero, and 
the avenge was +6 a> 4Ccl« , whilst the average of the maximum 
temperatures of the remaining twenty-six days was - 4" 5 Cels. 


As to (he minima they were only twice above zero, and their 
average was whilst the average of the remaining twenty- 

nine minima was -9° 7 In December, iSSo, the thermometer 
was only six Limes below the melting-point, and the average of 
lhe cold minima was -o' '7, whilst the average of the minima 
for the other twenty-five days was +3° 8 As to the maxima 
they fell below zero, and their average is as high as + 9°'l 'Jhe 
greatest cold experienced during December, 1879, was -IS" 
Cel* , and only - I ’ 5 in 1880, lhe warmest temperature observed 
during December, 1879, was +8° 9, and +13° Cels in 1880. 

A TEA plantation was established last year by Count d'Amigo 
upon his estates situated near Messina The tea plant is said 
to thrive perfectly well there, and its leaves are said to be in no¬ 
wise inferior to those of the Chinese plant In order to dry 
them in a rational manner and to prepare them for export as 
well as for home consumption, a Chinese expert 19 to become the 
manager of the Medina plantation*. 

The Wi*seoscImftIiche Cenlralverein at Berlin held Us annual 
general meeting on December 13, 1880 lhe secreLary, Dr 
Max Ilirsch, in his yearly report *lated that the principal efforts 
of the SoLiely had been dnected towards fuithering the progress 
of the Humboldt Academy, whu.h was founded by the Society 
stmie two years ago, nml which since that time shows a total of 
mnety-tuo courses oflcctuies, which were delivered before 3366 
students and a still larger number of " hospilanten," t t Casual 
btudeuis. Apart fiom Lbese Jecturc-coui *es the Society ha* for 
this wintei niranged for a number of single lectures by eminent 
men of science The establishment of .1 large reading-room is 
also planned. 

A Young Men’s Society for Home Study has been started in 
the United States 'lhe aim of the Society is to guide and 
enc mrage young men desirous of systematic study and reading 
at home by opening to them, by u eans of correspondence, sys* 
temalic courses 111 various subjects Courses of reading and 
plans of work are arranged, from which inen may select one or 
more, according to their taste and leisure, and aid ib given them, 
from time to time, through directions and advice The courses 
offered by the Society at present (more may be added as the 
demand for them becomes know n) are * Courec v. American 
and English History Course 2 English J iterature Course 
3 German Literature. Course 4 Natural Science ■ Sec. 1, 
Botany, Sec 2, Zoology, Sec. 3, Geology. Course 5, Mathe¬ 
matics, Mr. Samuel II, Scuddtr is head of the Natural Science 
Department. 

1 ifh simplest post-office in the world is in Magellan Straits, 
and has been established there for some years past It consists 
of a small cask, which is chained to Lhe rock of the extreme 
cape in the straits, opposite lieira del Fuego Each passing 
fillip sends a boat to open the cask nn t to take letters out and 
place others into it The post-office 1* self-acting therefore; it 
is under the protection of the navies of all nation*, and lip to the 
present there is not one case to report in which any abuse of 
the privileges it afford* has taken place 


OUR ASTRONOMICAL COLUMN 

WiNNECKii’s CoMh/i.—Reference has been already made in 
this column to the very unfavourable circumstances attending 
the actual return to perihelion of the short-period carnet or 
Winnecke, and far there is no intimation of its having been 
detected even with telebcopes of the grcatesL optical capacity. 
Indeed, os wilt be seen from Prof. Oppolzer’s communication in 
the Astron Nath No 2326, though he gave an accurately- 
computed cphemtris extending to January 24, he considered the 
chance of perceiving the comet a very remote one The peri¬ 
helion passage took place on December 4, and the intensity of 
light is now very small, not greaLer than half Lhat at the date of 
the last observation in 1858. The comet set* less than ih. 45m, 
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after the jgun. The later position-. in Prof. Oppolzer's ephemera 
ire as follows — 



I2h. Berlin M,T 



HA. 

N PD 

Lcsg diftrtnn 


h m f 


from Earth 

January 16 

21 29 12 

109 41-4 

O 2836 

18 

21 38 l8 

109 9 7 

0 2875 

20 

21 47 12 

108 36 9 

O 2916 

22 

21 55 54 

IOS 3 2 

O 2959 

24 

22 4 23 

107 zS'6 

0 3002 


Swift’s Comet, —Mr. Common, uirh his reflector of three 
feet aperture at Ealing, has observed tins comet for position, as 
Ute a." January 5, when it was not yet considered the extremum 
visible in the instrument. Accurate observations were made by 
Mr. I ewis Boss at Ihe Dudley Observatory, Albany, U.S., on 
October II, the night after discovery, so that there will be a 
good extent of observation upon which to determine the orbit 
at this appearance. 

Minima o* Algol —The following epochs of geocentric 
minium of Algol are deduced from Prof. Schonfeld's elements 
That very sensible perturbations have taken place during ihe last 
few years is shown by a comparison of these element* with the 
observations of Prof Julius Schmidt of Athens; thus, the mean 
errors siiill 1875 arc, for 1875*76 - 4 8m, , 1876 76 -+ I9'4tn p 
*877 7J + 408m, ; 1878 78 + 21 3m The star 1* well de¬ 
serving of attention duung the pic-ent year 



GM1, 


GMT 


h ni 


h in 

January 21 

18 20 

Fcbruai y 13 

16 54 

24 

>5 2 

16 

13 43 

27 ■ 

11 ^8 

«9 

10 32 

30 

8 48 

22 

7 22 

Felu uaiy 2 

5 37 



Ceraski’s Variadli 

1 IN Cni’l 

IEUS —A senes of 

minima 


this star visible in Europe commences about January 13, con- 
linuing until May. The period maybe taken = 2*4929136 or 
2d nh 49 795m , and if we reckon from the second mini mum 
completely observed by Prof hchnndt on October 18, 1880, we 
shall find a minimum on January 18 at 17I1. 41m. G M. T , 
and successive visible epochs ma> he inferred by adding 
4d 2jh 39 59m. 

Elongations of Mimas —According to the element* pre- 
viou ly adopted in this column for indicating approximately the 
tune’, of greatest elongations of this very difficult object, the 
satellite would be at tin. western exLremily of its apparent orbit 
at the following Greenwich times — 



h in 

h m. 

Januaiy 19 

ii 5 January 22 

6 56 

20 

9 42 23 

5 33 

21 

8 19 



The ckments upon which Prof. Newcomb’s manuscript tables 
adopted in Lhc American hphemesi \ for 18S2 and 1883 are 
founded appear to give the rimes of the elongations later by 
some forty minutes. 

The Academy of Sciences, Paris —The recent election of 
Dr. Warren De La Kue as Correspondent of the Academy of 
Science* of the Institute of France, Section of Astronomy, in 
place of the Ute Sir Thomas Maclear, nearly complete* ihe usual 
number of correspondents in this section, upon w'hich several 
vacancies had existed for some time The roll i* now as follows, 
taking ihe names in alphabetical order —Adams (Cambridge), 
Cayley (Cambridge), De La Rue (London), Gylddn (Stockholm), 
Hall (Washington), Hind (London), Huggins (London), Lockyer 
(London), Newcomb (Washington), Oppulzer (Vienna), Planta 
moor (Geneva), Roche (Montpellier), Schiaparelli (Milan), 
Stephan (Marseille-.), and Struve (Pulkova). The Astro¬ 
nomer- Royal 1* one of the eight Foreign Associates of the 
Academy 

GEOGRAPHICAL NOTES 

We are glad to learn that the rumour of the murder of Herr 
Hildebrandt in Madagascar 1* unfounded. 

The first number of the memoirs ( Zapuki ) of the West 
Siberian Branch of the Russian’Geographical Society contains 
valuable papers by M. Kostroff on witches m the Government 
Tomsk , by M. Grigorovsky, on the peasantry in the Nprym 


district; by M Pyevlzoff, on his journey through Djoungam, 
w uh a map , and by M. Halkushin, on trade via the Ob River 
with Europe during the years 1S77 and 1S78 

At one of it* recent meetings the Russian Geographical So¬ 
ciety discussed Lhc proposal of Mr Fleming, transmitted to the 
Society by the Governor-General of Canada, as lo the adoption 
of a universal time and of a universal fir*t meridian. As to the 
suggestion to have a cosmopolitan noon at the same moment 
over Lhe surface of our globe, the Society thinks that it would 
meet with a miy of difficulties as to its application in daily 
life , but the advantages which a universal time would afford 
being very great, the Society expresses the wish that the whole 
question be earnestly dis ussed and studied by learned socie¬ 
ties. As to the first meridian, the Society, which already dis¬ 
cussed the question in 1870, maintain* it* former resolution, 
namely, that the meridian of Greenwich, or at least that of 
Behring Ntrait, 180° distant from that of Greenwich, should be 
accepted by the whole civilised world as a first meridian. 

We have received the annual reports for 1879 of the Siberian, 
Orenburg, and Caucasian blanches of the Russian Geographical 
Society, which has had the happy idea to publish all the reports 
together in one volume, thus rendering accessible for the general 
reader who knows Russian this most valuable geographical 
information, formerly disseminated in local publications The 
oldest of these branches, tile East Siberian, ha* endured 
heavy losses during the great fire aL Irkoutsk. iLs rich bio¬ 
logical, botanical, geological, and ethnographical collections 
were all destrojed by fire. the beautiful head of a 
Khtnocnos tuhofhi/ius, just received from Verkhoyansk, the 
rare collection of samples of gold from all the gold-mines of 
Eastern Siberia, palontological collections not yet described, 
and so on, well as ihe 10,230 volumes of its rich library, and 
collection* of old records, were all destroyed by fire Several 
scientific bodies, Russian and foreign, have already sent their 
publications and duplicates from their libraries, so that the 
museum and library already are in way of reconstitution 

The Lhird volume of the “Kajputana Gazetteer” has just 
been issued from the Government pres* at Simla. The various 
sections into which it 13 divided are contributed by Capl C E. 
Yate, Majoi C A Daylny, and Major P W. Fowletl, and treat 
of general topography, history, population, trade, towns, &c 
Mr J F. llaness, the chief draughtsman 111 the geographical and 
drawing branch of the Survey of India, has in the pres* at 
Calcutta a work entitled 11 Index GeogTaphicus Indicufl " It 
will be published in one volume, with eight coloured maps, and 
will comprise a li*t, alphabetically arranged, of the principal 
places m our Indian Empire, accompanied by much statistical, 
political, and descuptive information. 

A ShRlEs of papers 1* commenced in last week’* issue of fas 
Missions Cathohqnes, on the manners, customs, and religion of 
the races of the Canca*us 

The new number of the Bulletin of the Commercial Geo¬ 
graphical Society of Bordeaux contains a useful paper on Japan, 
by M E Labrone 

The Palestine Exploration Society have decided to undertake 
the exploration of Palestine east of tne Jordan. 


OBSERVATIONS ON ANTS, BEES, AND 
IVA SPS ‘ 

Paver of Communication by something approaching to Language . 

T N my previous papers many experiments have been recorded, 
-*■ in which I have endeavoured to throw some light on the 
power of communication possessed by ant*. It is unquestionable 
I hat if an nnt or a bee discovers a store of food her comrades 
soon flock to the treasures, although, as I have shown, this is by 
no means always the case But it may be argued that this fact 
taken alone does not prove any powei of communication at all. 
An ant observing a fnend bringing food home might infer, with¬ 
out being told, that by accompanying the friend on the return 
journey she might also participate in the good things, 1 have 
endeavoured to meet thu argument in my third paper (Linn 
Journ. vol. xii. p. 466) by showing that there was a marked 

1 Bv Sir John Lubbock Bari, M P , FRS 1 FLS, D C L , LL D , 
Vic>Chancelljr of (lie University uf London Read at (he Lmoeu 
Soc.tiy, Ju’-e 17 AListmcr 
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difference in the result, if on expeiimen ting with two ants one 
had access to a large treasure, the other only to a small one 

It also occurred to me that tome light w ould be thrown on the 
question by compelling the ant who found the trqpure to return 
empty handed. If she took nothing home and ytt others re¬ 
turned WiLh her, this must be by some communication having 
passed. It would be a case in which precept was better than 
example. 

I selected therefore a specimen of Atfatestaceo prfosa, belonging 
to a nest which I had brought back with me from Algeria. She 
was out hunting about six feet from home, and I placed before 
her a large dead bluebottle fly, which she at once began to drag 
to the nest. I then pinned the fly to a piece of cork, 111 a small 
box, so that no ant could bee the fly unUl she had climbed up the 
side of the box The ant struggled, of course in vain, to move 
the fly. She pulled first in one direction and then in anothtr, 
but, finding her efforts fruitless she at length darted off bock to 
the nest empty handed. At this time there were no aids coming 
out of the nest. Probably there were some few others out 
hunting, but for it lea^t a quarter of an hour no ant had left the 
nest. My ant entered the nest but did nut remain there, in less 
than a minute she emerged accompanied by seven friends I 
never saw so many come out of that nest together before In 
her excitement the first ant soon distanced her companions, who 
took the matter with much sangfroid, and hod all the appearance 
of having come out reluctantly, or os if they had been asleep and 
were only half awake The first ant ran on ahead, going straight 
to the fly. The others followed slowly and with many meander¬ 
ing* , so slowly, indeed, that for twenty minutes the first ant was 
alone at the fly, trying in every way to move it. finding this 
Still impossible, she again returned to the nest, not chancing to 
meet any of her friends by the way. Again she emerged in less 
than a minute with eight friend 0 , and humed on to the fly. They 
were even less energetic than the first party , and when they 
found they hail Lost sight of their guide they one and all returned 
to the ne t. In the meantime several of the first detachment 
had found the fly, and one of them .succeeded in detaching a leg, 
with whiLh die returned in triumph to the nest, coming out again 
direcily mth four or five companions. The^e hatter, with one 
exception, sorm gave up the chase and returned to the nest I 
do not think so mudi of this last case, because as the ant earned 
in a sub tantnl piece of booty in the shape of ihe fly's leg, it is 
not surpnsmg that her friends should some of them accompany 
her on her returnhut surely the other two cu<<ls indicate a 
distinct power of communication. 

Lest however it should be supposed that the result was acci¬ 
dental, I determined to try it again Accordingly un the follow¬ 
ing day I put another large dead fly before an anl belonging to 
the ^ame nest, pinning it to a p.ece of cork as before After 
trying 111 vain for ten minutes to move the fly, my ant started 
off home. At that time I could only see two other ants of that 
species outside the nest Yet in a few * econds, considerably less 
than a minute, she emerged with no less than twelve friends As 
in the previous case, she ran on ahead, and they fiBowed very 
slowly and by no means directly, taking in fact nearly half an 
hour to reach the fly. The first ant, after vainly labouring for 
about a quarter of an hour to move the fly, started off again to the 
nest. Meeting one of her friends on the way she talked with her 
a little, then continued towards the neat, but after going about a 
foot, changed her mind, and returned with her friend to the fly 
After some minutes, during which two or three other ants cainc 
up, one of them detached a leg, which she carried off to the nest, 
coming out again almost Immediately with six friends, one of 
whom, curiously enough, stemtid to lead lbe way, tracing jt, I 
presume, by scent, 1 then removed the pin, and they carried 
off the fly in triumph 

These and other experiment! certainly seem to indicate the 
possession by ants of something approaching to language. It is 
lmpouible to doubt that the friends were brought out by the first 
ant, and as she returned empty-handed to the nest, the others 
cannot have been induced to follow her merely by observing her 
proceeding*. I conclude, therefore, that they \ oisess the power 
of reqneatlng then friends to come and help them. 

Recognition of Relations ,—In my la^t paper [f.tnn. fourm 
voL xiv. p 611) I recorded some experiments made with pupa, 
in order if possible to determine how ant* recognised their nebt 
companions. The general result waa that pupte tended by 
stronger* of the L ome specie", and then after tiny hod arrived 

maturity put into the nest from which these strangers hod been 
tfclun, were invariably treated as interlopers and attacked. On 


the other hand, if they were tended by ants from their own nest, 
apd then after arriving at maturity put bock in their own nest, 
they were invariably recognised as fi lends , and lastly, if as pupae 
they were tended by stringers, but ihen after amving at maturity 

{ >ut back in their own nest, they were generally received as 
riends, In all these experiments, however, the ants were taken 
from 1 he nest as pups, and though I did not think the fact that 
they had passed their larval existence in the nest could affect the 
problem, still it might do so. I determined therefore to separate 
a nest before the young were born, or even the eggs laid, and 
then ascertain the result. Accordingly I took one of my nests, 
which I began watching on beptemlxr 13, 1878, and which con¬ 
tained two queens, and on February 8, 1879, divided it into 
halves, which I will call A and H, so that there w e 1 e approximately 
the same number of ants w iLh a queen in each division, At thiB 
season, of course, the ne^t contained neither young nor even 
eggs. During April both queens began to lay eggs On July 
20 I took a number of pupa; from each division and placed each 
lut m a beparatc glass, with two ants from the some division. 

, On August 30 I took four ants fioin the pups bred in B, and 
one from tho e in A (which were not quite so forward), and after 
marking them as usual with paint, put the B ants into ne L t A, 
and the A ant into neat B They were received amicably and 
soon cleaned. Two, indeed, were once attacked for a few 
moment 1 *, l ut soon released On the other hand, I put two 
strangers into nest A, but Lhcy were aL once killed. For facility 
of observation 1 placed each nest in a closed Vox. On the 31st 
I carefully examined the nests and also the boxes in wlveh L had 
placed them I could only dMinguidi one of die marked ants 
but there were no dead ants either in the nests or boxes, except 
the two stranger 1 - 

Some fuiihir experiments led to similar resulK 
The-*e observations stem to me conclusive as far as they go, 
and they arc very sm prising. In my experiments of last yeir, 
though the results were similar, still the ants experimented with 
hod been biought up in the nest, and were only removed after 
they had become pupa.* It might therefore be argued Lhat the 
ants having mir-ed them ad hrva:, recognised them when they 
came to maturity , and though this would ceilamly be in the 
highest degree improbable, it could nut be said tn be impossible. 
In the prtsLUt cae, however, the old ants had absolutely never 
seen the young ones until the moment when, some dajs after 
arriving at mntuiiiy, they wire introduced into the nest, ami yet 
in all len cases they were undoubtedly recognised as belonging 
to the community 

It seems to me therefore to be established by these experi¬ 
ments that the recognition of ants is not peisonnl and individual , 
that their harmony i& not due to the f act Lhat each ant is indi¬ 
vidually acquainted with every other member of the community. 

At the same time the fact that they recognise their friends rven 
when intoxicated, and that they know the young born m their 
own nest even when they have been brought out of the clnysalif, 
by strangers, *eems to indicate ihal ihe recognition is not tlkcied 
by mtans of any -*ign or password. 

Workti r bmding, —In my last paper I brought foiwanl some 
stroilg evidence tending to ■-liow that when workers laid eggs 
they always produced males, lliis is, however, a physiological 
fact of so much inLerest that I have carefully watched my ncsls 
this year also, to see what further light they wouJd ihrow on the 
subject. In six of those winch contained no queen eggs were 
produced, which of course must necessarily have been laid by 
workers belonging to Lastus mger t Formica finer ea^ Eormtca 
fusca and Folycr^us rufcsicns. 

The mult v as lhat in hve of these nests males have been pro¬ 
duced, and in not a single case has a worker laid eggs which 
have produced a female, either a queen or a worker. Perhaps I 
ought to odd that workers are abundantly prrduced in Lhose of 
my nests which pos> e-R a queen. Again, os in previous years, so 
this season again, while great numbers of workers and mules 
have come to maturity m my ne-ts, not a single queen has been 
produced. We have, I think, therefore, strong reason for con¬ 
cluding that, as in the ca L e of bees, so abo in ants, some special 
food 11 required Lo develop the female embryo into a queen. 

As to Hearing and Experiments with Telephone. —In order 
to ascertain if possible wnether ants made any sounds which 
wire audible (o one another, £ 1 ho ugh t I would try the tele¬ 
phone. Accordingly I looked for two ants 1 nests [Losihs ntger] 
not far from one another, and then, after disturbing one 
of them, had a telephone held j'ust over it I then held tba 
second telephone dose over Ihe other nett, each telephone being 
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perhaps one to two inches above the ground. If the disturbed 
ants made any sound which was transmitted by the telephone, the 
ants in the other nesi ought to hive been thrarn .into confusion. 

I could not, however, perceive that it made the slightest differ 
ence to them 1 tried the experiment three or four times, always 
with the same result. I then put some syrup near a nest of L 
fttger, and when several hundred ants were feeding on the syrup 
I blew on the nest, which always disturbs them very much 
They came out in large numbers and ran about in great excite 
meat 1 then held one end of the telephone over the nest, the 
other over the feeding ants, who, however, took not the slightest 
notice. 1 cannot, however, look on these experiments as at all 
conclusive, because it may well be that the plate of the telephone 
is too slifT to be set in vibration by any sounds w Inch ants could 
produce 

On the Treatment of Aphides —Our counLryinan Gould, who«;c 
excellent Utile work on ants 1 has hardly received the attention 
it deserves, observes that “the queen ant [he is speaking of 
Lasius favus] lays three different sorts of. eggs Lhe slave, 
female, and neutral The two first are deposited in the spring, 
the last in July and part of August , or, if the summer be ex¬ 
tremely favourable, perhaps a little sooner. The female eggs 
are covered with a llun black membrane, are oblong, and about 
the sixteenth or EeventeenLh part of an inch in length lhe 
male eggs are of a more brown complexion, and usually laid 111 
March. 

Here however our worthy countryman fell into an error, the 
eggs wIulIi he thus describes not being those of ants, but, as 
Iiuber correctly observed, of Aphides a The error is the more 
pardonable, because the ants treat these eggs exactly as if they 
weie their own, guarding and tending them with Lhe utmost care 
I first met with them in 1'ebruary, 1876, and was much asto¬ 
nished, not being at that time aware of Huber's observations 1 j 
found, as Huber hod done before me, that the ants took the 
greatcsL care of these eggs, carrying them off to the lower cham 
bers with the utmost haste when the nest was disturbed. I 
brought some home with me anti put them near one of my own 
nests, when the ants earned them inside That year I was 
unable to cany my observations farther In 1877 I again pro¬ 
cured some of the same eggs, and offered them to my ants, who 
carried them into the nest, and in the course of March I had the 
satisfaction of seeing them hatch into young Aphides M 
Huber however does not Lhink these arc mere ordinary eggs 
On the contrary he agrees willi Bonnet "that tlic insect, m a 
state nearly perfect, quits the body of its moLher in that covering 
which ^hdlcn. it from the cold in winter, and that it is not, as 
other germs are, in the egg surrounded by food, by means of 
which it is developed and supported It 1* nothing more than 
an asylum of wlueh the Aphides burn at Another seasuil have 
no need , it is on ihi'. account some are produced naked, others 
enveloped in a cjvenng The mothers arc not then truly 
oviparous, since their young are almost as perfect as they evei 
will lie, in the asylum in which Nature has placed them at their 
birth." 3 

This is, 1 think, a mistake This is not the opportunity to 
de cribe the anatomy of the Aphis, but I may obsen c that I 
have examined the female, and find these egg^ In arise in the 
manner bo well described by Iluxley in our Transactions ,* and 
which I have also myself observed in uthcr Aphides ami in allied 
genera, 5 Moreover I have opened the eggs themselves, and 
nave also examined sections, and have satisfied myself that they 
ore true eggs containing ordinary yelk If examined while still 
in the ovary the germ-vesicle presents the usual appearance, but 
in laid egg* I was unable to detecL it. So far from the young 
insect being “nearly perfect," and merely enveloped in a pro¬ 
tective membrane, no limbs or internal organs are present. 
These bodies are indeed real ova, or paeudova, and the young 
Aphis does not develop in them until shortly before they are 
hatched 

When my eggs hatched I naturally thought that the Aphides 
belonged to one of the species usually found on the roots of 
plants in the nests of Lasius fiavus To my surprise, however, 
the young creatures made the best of their way out of the nest, 
and indeed were sometimes brought out by the ants themselves 
In vain I tried them with roots of grass, &c. , they wandered 

■ "An Account of Ragllih Ants." By the Roy. W. Gould, 1747, p 36 
My lamenLad friend Mr South alio observed Lhcia eggs 
Annual, 1B71). He did not however Identify the ipeciu to which they 
belonged. 

J "xha Natural History of Ants 11 By M. P Huber, rleo, p, 046. 

^ Trans Linn. Soc , yol xxu iBsg, * 

5 Philosophical Transactions ^ iBjg 


uneasily about, and eventually died. Moreover they did not in 
any way resemble the subterranean species In 1878 I again 
attempted to rear these young Aphides , but though I hatched a 
great many eggs 1 did not succeed. Ihis year howevei 1 have 
been more frfbuaLc The eggs commenced to hatch the first 
week in Maroh. Near one of my nests of Iauu\ jlavus , in which 
1 had placed some of the eggs in quc^Lion, was a glass contain¬ 
ing living specimens of several species of plant commonly found 
on or around ants’ neats. To this some or the young Aphides 
w ere brought by the ants. Shortly afterwards 1 observed on a 
plant of daisy, in the axils of the leaves, some small Aphides 
very much resembling those from my nest, though we had not 
actually traced them continuously They seemed thriving, and 
remained stationary on the daisy. Moreover, whether they had 
sprung from the black eggs or not, the ants evidently valued 
them, for they built up a wall of earth round and over them 
So Lhings remained throughout the summer, but on October 9 
1 found that the Aphides had laid some eggs exactly resembling 
those found in the ants’ nests , and on examining daisy-plants 
from outside I found on many of them similar Aphides, and 
more or less of Lhe same eggs 

I confess ihe^e observations surprised me very much The 
statements of lluhcrhave noL indeed attracted so much notice 
as many of the other interesting facts which he has recorded, 
because if Aphides are kept by ants in their nests, it seems only 
natural that their eggs should also occur The above case how 
ever is much more remarkable Here are Aphides, noL living 
m the ants’ nests, but outside, on Lhe leaf-stalks of plants The 
egg*> are 1 ud early in October on the food-plant uf the inject. 
They arc of no direct use to the ant-, yet they are not left where 
they are laid, whcic they would be exposed to the seventy of 
the weather and to innumerable dangers, but brought mLo their 
neds by the ants, and tended by them with the utmost care 
through lhe long winter months until the following March, when 
the young ones aie brought out and again placed on the young 
shiots of the daisy This seems to me a most remarkable case 
of prudence. Our ants may not perhaps lay up fond for the 
winter, but they do more, for they keep during six months the 
eggs which will enable them to procure food during the following 
summer 

No doubt the fact that our European anls do not generally 
store up food 111 the usual way is greatly due to the nature of 
their food They live, as we know, partly on insects and other 
small animals which cannot be kept fresh, and they have not 
learnt the art of building vessels for their honey, piobably 
because they are not kept in cells like those of the honey-bee, 
and then pupa; do not construct firm cocoons like Lhose of the 
humblc-bec 

Moreover it is the lesa necessary for them to do so, because if 
they obtain access to any unusual store of honey, that which 
they swallow is only digested by degrees and as it is required , 
so lhai, ns the camel does with water, they cany about with them 
in such cases a supply of food which may last them a consider ible 
time They have moreover, as we know, the power of regurgi 
tiling this f >od at any time, and so supplying the larva? or less 
fortunate friends. Even in our English ants the quantity of food 
which can be thus stored up is considerable 111 proportion to the 
size of the insect, and if we watch, for id stance, the little 
brown garden-ant (Lasius fitter) ascending a tree to milk their 
Aphides, and compare them with those reluming full of honey, 
we shall see a m rked difference in size 

We have, indeed, no reason to suppose that in 0111 English ants 
any particular individuals ore specially told of) to serve as recep¬ 
tacles of food VI Wesmael, however, has described 1 a remark¬ 
able genus [Afyrmccot ystus fncxiairws), brought by M de Norm ami 
from Mexico, m which certain individuals in each nest serve hs 
animated honey-pots To them the foragers bring their supplier, 
and their whole duty seems to be to receive the honey, retain it, 
and redistribute It when required. Their abdomen bccomis 
enormously distended, the mtersegmental membranes being >-0 
much extended that the chitmous segments which alone arc 
visible externally in ordinary ants seem like small brown trans¬ 
verse bars. The account or these most curious insects given by 
MM. cle Norn inn and Wesmael has been fully confirmed by 
subsequent observers, as, for instance, by Lucas, 1 Saunders, 8 
Edwards, 4 Blake; 0 Loew/ and McCook. 

1 Pull da TAcad dts Sii de BruxelUs 

9 Am, Soc Ent He France, v p hi 

3 Canadian Entomologist, vnl vu p 11 

4 Proc Califurnuii Academy. 1B73 

• American Nat vtu lBy* 
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On one v*ry impoi tant point, however, M Wesmoel wai in 
error; he states that the abdomen of the^e abnormal mdividuala 
"ne contient aucun organe ; ou plutot, il n’est Im-merae qu’un 
voate sac stomacal.’ 1 Blake even asserts that 11 the intestine of 
tbe insect is not continued beyond the thorax/' which must 
surely be a misprint; and nlso that there Is jiq connection 
**between the intestine and the cloaca”! These statements, 
however, are entirely erroneous ; and, as M. Forel has shown, 
the abdomen does really contain the usual organs, which, how¬ 
ever, are very easily overlooked by the side of the gigantic 
stomach. 

I have now the honour of exhibiting to the Society a second 
species of ant, which has been sent me by Mr Wal'er, in which 
a similar habit has been evolved and a similar modification has 
been produced. The two species, however, arc very distinct, 
and tne former is a native of Mexico, while tbe present comes 
from Adelaide in Australia. The two specie*, therefore, cannot 
be descended one from the other; and it seems inevitable that 
the modification has originated independently in the two species. 

It l't interesting that, although the e specimens apparently 
never leave the ne&r, and have little use therefore fur legs, man¬ 
dibles, &c., the modification!) which they have undergone seem 
almost confined to the abdominal portion of the digestive organs. 
The head and thorax, antenna?, jaws, legs &c , differ but little 
from those of ordinary ants 
Camponoius Invi^atus, n. sp 

Operand . Bong 15 mill Nigra, tat>is pallidionbus, sub- 
tiliter conacea, sells cmereo teslaceia sparsis , antenms libiuque 
haud pilosis , larsis infra hirsute ; mamlibuhs punctate, hirsute, 
scxdentatis; clyj-eo non carmato, antice integro - pctioli squama 
mod ice incrassala, amice convexa, posticc plana emnrginata 
Hab. Australian, 

The colour is black, the feet being somewhat ] aler The 
body is sparsely coveied with stiff cincreo testaceous hairs, 
especially on the lower and Anterior part of the head, the 
mandibles, and the posterior edge of the thorax. The head and 
thorax are finely coriaceous. 

The antenme arc of moderate length, twelve-jointed , the 
*capc ahmt one-third as long as the terminal portion and some 
what bent At the apex of the scape are a few short spines, 
bifuicnteil at the point. At the apex of each of (he succeeding 
c egments arc a few much less conspicuous spines, winch decrease 
in si/e from the basal segments outwards. The antenna is also 
thickly clothed with short hmi'-, and especially towards the apex 
with leaf-shaped sen^c-hairs T he tlypeus is rounded, with a 
slightly developed median lobe and a row of miff hairs round the 
anterior border, it is not cannated The mandibles have sj X 
teeth, those on one side being lather more developed and more 
pointed than those on the othtr. They decrease pretty regularly 
from the outside inwards. The mamlfa; are formed on the usual 
type The maxillary palpi are six-jointed, the third segment 
being but slightly longer than the second, fourth, or fifLh , while 
in Myrmecocystus Lhe third and fourth are greatly elongated. 
The segments of the palpi have oil the inner side a numbei nf 
curious curved blunt hairs besides the usual shorter onLs. The 
labial palpi are four-jointed. The eyes are elliptical and of 
moderate size The ocelli are not developed 

The thorax u arched, broadest in front, without any marked 
incision between the meso- and xnetanotnm, Lhe mesonolmn 
itself is, when seen from above, very broadly ovaJ, almost 
circular, rather broader in front and somewhat flattened behind 
The legs are of moderate length, the hinder ones somewhat the 
longest The scale or knot is heart-shaped, flat behind, slightly 
arched in front, and with a few stiff, slightly diverging haim at 
the upper angles. The length is about two thirds of an inch 

ON THE THERMIC AND OPTIC BEHAVIOUR 
OF GASES UNDER THE INFLUENCE OF 
THE ELECTRIC DISCHARGE 1 
pROF. E, WIEDEMANN has undertaken an exact calon- 
**■ metric investigation of the electric discharge through gases, 
and in spite of the serious difficulties which he bad to encounter, 
he has already obtained valuable and important results. As a 
sulfite of electricity, To pier’s machine was used; bat we must 
nefer to the original paper for all details of experimentation. 

Three series of observations were made. In the first the total 
heat generated in a given time in the whole vacuum tube was 
measured In the second senes the capillary part only was 
1 By EUhxrd Wlodamano (IVted. Ann , x. p. aos.) 


examined, and in the third the Lhermal behaviour of the regions 
m the neighbourhood of the electrodes was investigated. The 
result of the first series Is summed up ns follows:—With de» 
creasing pressure the total quantity of heat generated at first 
decreases, reaches a minimum, and then increases again. In 
hydrogen the amount of heat generated is smaller than In 
atmospheric air. 

A smaller amount of heat developed corresponds to a larger 
number of discharges in a given time, and hence to a smaller 
potential at the moment the discharge begins to pass, The 
results of Prof Wiedemann are therefore, as he points out, in 
accordance with those of Messrs De La Rue and Hugo Muller, 
who found that the difference of potential necessary to cause a 
discharge posses through a minimum as the pressure decreases. 

Somewhat more complicated results were obtained when an 
air-break was introduced into the circuit In that case the air- 
break determines the difference of potential necessary to produce 
a discharge ; but if the whole quantity of electricity would pans 
suddenly when that potential has been reached, and before it has 
had tune to sink, the amount of heat generated would lie inde¬ 
pendent of the pressure in the vacuum tube. This however is 
not the case, but the result is intermediate between that ob¬ 
tained when no air break exists, and that which would be 
obtained an the above supposition 

The following results were obtained in the experiments 111 
winch the capillary part of a vacuum lube only was introduced 
into the cilonmetcr — 

1. The healing effect 111 capillary tubes at pressures above 
I mm is almost independent of the quantity of electricity pass¬ 
ing with each discharge, and nearly proportional to the total 
amount of electricity which passe? 

2 Tile heating effect is almost the same whether the positive 
or negative electrode of the lube is connected with the machine 
(the other electrode being connected with the earth), although 
the number of dischmges. passing in a given time is different. 

3 With decieasing pressure the heat generated decreases very 
lapidiy without passing through a minimum 

4 The heating effect is independent of the shape of the elec¬ 
trodes. Some results obtained by Prof G Wiedemann, who 
had found that in tubes of diffeient widths the same amount of 
heat is generated by the same current, were confiimed. 

Calorimetric measurements made near the electrodes showed 

I The heating effect near the positive electrode decreases 
with decreasing pressure rxpiclly At very low pressuics a small 
increase is sometimes observed. 

2 , T he hi aimg effecl near Lhe negative electrode decreases first 
w illi decreasing pressure, and then increases rapidly 

i’lie healing effect near the positive electrode shows some 
anomalies when an air break is introduced, the amount of heat 
generated being considerably increased. 

Some measurements were reduced to an absolute t C ak, and 
show ed that the total amount of heat gcneiated i> very large 
Taking account of the number oF discharges, and assuming that 
after each discharge tliL gas returns to its original state, the 
temperature 111 Lhe capdhry part of the lube must have been 
about 2,000” C at 15 mm pressure, and about i,ioo° C at 
5mm pressure [f the width of the tube was increased ten 
times, the temperature would only l« about ioo D C\, and this 
confirms tbe result obtained by Prof. Wiedemann in a former 
investigation, that gases may become luminous under the 
influence of the electric discharge at a comparatively low 
temperature. 

In another part of the paper Prof Wiedemann treats of a very 
important problem. When his tubes were filled with hydrogen, 
and an air-break was introduced in the circuit, the spectrum of 
the luminous gas changed suddenly at a given point According 
to a now generally accepted hypothesis this change of spectrum 
is always accompanied by a change in the molecular constitution 
of the gas , and it is to be expected therefore that heat 15 either 
absorbed or given out by a gas when its '•nectrum changes. This 
heat Prof Wiedemann has endeavoured to measure. Let ux 
imagine, for instance, that the current has to do the work of de¬ 
composing the molecules of a gas The moment the discharge 
has passed, recomposition will take place, and the heat then 
generated was measured by Prof. Wiedemann, Some of the 
suppositions on which the calculations are based might require 
furtner investigation, but the assumptions made are supported, 
and to a certain extent proved by the fact that the heat necessary 
to change the band-spectrum into the line-spectrum was found to 
be independent of the pressure and cross-sectfon of the tube. It Is 
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cleir that Prof. Wiedemann's Line of investigation would afford 
an absolute proof that the changes of spectra are really due to 
the causes to which they are now hypotnetically referred by the 
majority of observeis It 1^ however rather unfortunate that in 
the particular case under discussion the chemical origin of the 
band-spectrum has noL been settled to the general satisfaction of 
all observers A good many of them believe the spectrum to be 
due to a hydrocarbon! and in that case Prof Wiedemann would 
simply have measured the heat of combustion of hydrogen and 
carbon. No doubt Pror Wiedemann will extend his measure¬ 
ments tooLher gases for whiLh the spectroscopic difficulties have 
been more satisfactorily settled 

Prof. Wiedemann has also investigated some phenomena m 
vacuum tubes, which have also lieen partly discussed by other 
observers. Thus under certain conditions more exactly investi¬ 
gated by Messrs. Spottiswoode and Moulton, it is known that a 
conductor of electncitj brought near a vacuum tube will deflect 
the discharge Prof. Wiedemann finds, as had already been 
previously noticed by Mr Goldstein, that the poinL touched by 
the conductor behaves like a negative electrode It is known 
that as a rule the rays proceeding from a negative electrode are 
propagated in straight lines, and do not turn round a corner 
An experiment however is mentioned by Prof Wiedemann, in 
which an exception Lo Lius rule seems to take place, but Prof 
Wiedemann himself suggests that secondary phenomena might 
have influenced the result Perhaps an explanation is to be 
found in the fact proved by Mr Goldstein, that when two lubes 
of different width are fu^cd together the point of junction 
behaves like a negative electrode 

borne experiments « ere made to show that the rays producing 
the phosphorescence can traverse the positive discharge ; also 
to prove that when the pressure is very small the shape of the 
electrodes has a great influence on the number of discharges and 
on the other phenomena intending them 

Tiof. Wiedemann winds up with some interesting speculation!! 
oil the nature of the discharge of electncily through giscs, but 
it was our object to give an account- only of his exj>erimental 
results A theoretical discussion would lead us ton far, as we 
should have to take accuunt of other writing!! which have lately 
appeared. We may return to this part of the subject on another 
occasion. It is evident from the account we have given that 
the calorimetric methods employed by Prof Wiedemann have 
enabled him to lake a very material step towards the elucidation 
of a difficult problem, and we may hope for another senes of 
his valuable measurements. Arthur Schuster 


UNIVERSITY AND EDUCATIONAL 
INTELLiGENCE 

EmNUURGH —The Baxter Physical Science Scholarship of 
116/, confeired by the Umver>ity of Edinburgh on Lbc most 
eminent D Sc who has taken his degree during the present or 
the preceding year, has been awarded to Mr D Orme Masson, 
lecturer on Chemistry at University College, Bristol, who is pre¬ 
vented from accepting it in consequence of holding his piesent 
appointment 

Tub system of Fellowships in the Johns Ilopkins University Is 
of considerable interest. Twenty Fellowships, each yielding five 
hundred dollars, ore annually open to competition in this Uni¬ 
versity. The system of Fellowships was instituted for Lhe pur¬ 
pose of affording to young men of talent from any place an 
opportunity to continue their studies in the Johns Hopkins 
University, while looking forward to positions as prufe-sors, 
teachers, and investigators, or to other literary and hcientific 
vocations The appointments have not been made as rewards 
for good work already done, but as aids and incentives to good 
work in the future ; in other words, the Fellowships ate not so 
much honours and prizes bestowed for past achievements, as 
helps to fin ther progress, and stepping-stonea to honourable 
intellectual careers. They have not been offered to those who 
ore definitely looking forward to the practice of either of the 
three learned professions (though such persons have nut been 
formally excluded from the competition), but have been bestowed 
almost exclusively on young men desirous of becoming teachers 
of science and literature, or determined to devote their lives to 
special branches of learning which lie outside of the ordinary 
studies of the lawyer, the physician, and the minister. Every 
candidate is expected to submit his college diploma or other 
certificate of pioficlency from the institution where he has been 
taught, with recommendations from* those who are qualified to 


speak oThis character and attainment" Hut this is only introduc- 
lory. He must aUo submit, 01 ally nr in writing, such evidence 
of his post success in study and of his plans for Lhe future, 
together with such examples of his literary or scientific work os 
will enable the professors to judge of his filnrss for the post 
The examination is indeed in a certain sense competitive , but 
not with uniform tests, nor by formal questions and answers sub 
milled to the candidates First, the bead of a given department 
considers, with such counsel as he may command, the applicant's 
leconl The prufessors then collectively deliberate on the nomi¬ 
nations made by individual members of their body The liht 
upon which they agree, with the learns for it, is finally sub¬ 
mitted by the president or the University to lhe Executive 
Committee, and by them to the trustees for final registration and 
appointment By all these precautions the highest results which 
were antici|iated have been secured A company of most pro¬ 
mising students has been brought together, and Lheir ability as 
teachers and scholars has been recognised by the calls they have 
received to permanent and attractive posts in different parts of 
the country 

A special feature of Russian universities is that Lhe students 
mostly belong to the poorer classes, and that they earn the means 
of existence by teaching or by translating foreign w r orks for the 
monthly reviews Thus, at the sime time as lhe foundation 
stone of lhe Siberian University was laid at Tomsk, a subscrip¬ 
tion was raised for Lhe erection of a budding in which gratuitous 
lodgmgs might be given lo student" The well-known explorer 
of Western Siberia, M Yadrintzeff, immediately after his return 
from his last journey, delivered a senes of lectures on lhe scenery 
of Altay, to raise funds for that purpose. 

The new university at Toni"k will be most libeially endowed 
Up to Lhe day of laying the foundation-"tune 354,000 roubles 
(about 53,000/ ) had been received for the building, 100,000 
roubles (15,000/ ) for teaching ulensiU, and 31,000 roubles (4600/ ) 
for sLipeiulia A library of more than 35,000 volumes is ready, 
and only wailing the building of the necessary apartments lo 
bouse it 


SCIENTIFIC SERIALS 

Tnmat's Journal of Botany^ October, 1880-Jamiary, 1881 — 
Among the more valuable articles in the most recent numbers of 
this jnurnal may be mentioned —Musa pricteritx (new or badly- 
described mosses), by R Spruce —An account of lhe Acan- 
ihacete of I)r Welwilsch's Angolan herbarium, by S Le M 
Moore, with descriptions of a number of new species —On 
Mant hot G/riztovu, the plant affording Ceaia India rubber, by 
Ur. Trimen.—On a collection of Madagascan feins, by J G 
Baker —On Chara obtusa (sltUigtra Bauer), a species new to 
Britain, by H and J. Groves—l’he hisLory of the scnrpioid 
cyme, by Ur. b. H Vines —On the plants of North Aran 
Island, co Donegal, by II. C. Hart, with a number of interest¬ 
ing shorter notices and articles 

Journal if the Royal Microscopical Society , val 111 No 6 for 
December,w ith special index number, contains—The Transactions 
of the Society —Charles Stewart, on some structural feature 1 ; of 
Echtnostr ephus molar c, Parasalenxa ^ratiosa l and Stomopncustes 
vanolanx f wuth plate 20 —Ur If Slolterfotb, on the diato- 
macere lu the I lyn Arenig Bach deposit.—Dr G W. Rayston- 
Pigotl, on a new method of telling an object-glass used as a 
simultaneous condensing illuminator of brilliantly reflecting 
objects such as minute particles of quicksilver.—The record of 
current researches relating to invertebrata, cryptogamia, micro 
scopy, — The year’s journal forms a volume of over hod 
pages, of which less than 200 are filled with the Transactions of 
the Society, and over 800 with the increasingly useful record 
With Lhe February number will commence a new senes 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, January 4.—Prof W. II. Flower, 
LL.D p F.R.S., president, in the chair —Mr. 5 da ter exhibited 
and made remarks on a skin of the Southern Merganser {Merits 
australis) from the Anckland Islands, belonging to the collection 
of Baron Anatolevon Huge!.—Prof A Newton, M.A , F.R.S., 
exhibited on behalf of Prof. Alphonse Milne-Edwardq, F.M.Z.S., 
an egg of Coriama cnstala , laid last summer in the Jardin dcs 
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. Planter, and possibly the first over seen ef which the parentage 
vu certainly known, though an egg, Alsu exhibited by Prof. 
Newton, hod been for many yean in the collection of Mr, H. F. 
Walter —Dr Albeit GUnther, F R.b., read an account of the 
zoological collections made by Dr, K. W Coppinger, R.N. r 
daring the survey of H M.S. Alert in the Strain of Magellan 
and on the coast of Patagonia, and called attention to the most 
remarkable species rep re ented in (he various groups, which had 
been worked out by himself and his assistants m the Zoological 
Department of the Amish Museum Dr Gunther also called 
rttentmn to several interesting cases of the similanly of forms in 
these col lections to known forms of the Arctic regions and of the 
Austinhan sea 1 * —A communication was read from Prof J, O. 
Westwood, containing Lhe descriptions of some new exoLic 
species of moths of lhe genera Castnea and Saturma —A second 
paper by Prof, Westwood contained observation* on two Indian 
ouUcrfl'es— Papiha iartor and P pollujc. —Prof. W II. (lower, 
F R S., described the «kull of a very large elephant 'eal 
{AfaeiorAmui fcamnus), lately received in the Museum of Lhe 
College nf SurgnniB Trum lhe Falkland Inlands, and discussed 
the question^ of afhmlic^ and systematic po-itiun of this animal 
among the l'jnmpcds. Prof. Flower an ived at the conrlusmn 
from an examimnon of its dental, cranial, and limb character*, 
and from some other points in its anatomy, that the elephant 
seal is the member of the group the farthest icrnovcd fiom lhe 
terrestrial carnivora, and showing mo*t cetacean analogies He 
also considered that at present there is no evulei co of lhe exist¬ 
ence of more than one species of Lhe genus —Dr A. Gunther 
read some noLes nil the *peeic* of in u CctivnPills mammals 
belonging to the genus Rnynehotyon and Pthodromu r f mul 
described two new species of the former genus, proposed to be 
called K mattnzus (from the Rovnma River), and R thrysofygus 
(from the Mumba^a River) 

Faris 

Academy of Sciences, January 3 —M Wurtz in the 
chair—M Jam in was elected Vice President foi 1881, and 
MM Decusne and hdm. Hecquerel were elected Members of 
the Central Administrative LormnilLee —M. Bcequercl gave 
information as to lhe Academy’s publications, and the changes 
among members and correspondents. Two members have died 
during the year, M. Chaslcs and General Morin , and ^even 
correspond cm*, MM Borchardt, Peters, Lissajous, Favre, 
Miller, Schimper, and Mulsant —The following papers were 
read —On magnetic oxide of iron, by M. Herthelot The heat 
liberated in fixation of oxygen by iron decreases (fur a given 
quantity of oxygen) as we pass from the protoxide to the mag¬ 
netic oxide, then to the peroxide —Researches of M Fourier on 
the fall of lhe barometer in cyclones, by M Faye M Fournier 
gives a formula for the progress of the barometer, and shows its 
validity by observiliuns at the Island of Reunion —Mr Gould 
was elected Correspondent in Astronomy, m room of lhe late 
M Peters —On observations of the s k ilelhles of Jupiter at 
Toulouse Observatory in 1879, by M. Bail laud —On a prnce s 
of astronomical observation for theme of voyagers, dispensing 
with the measurement of angles for detemunaliuu of latitude and 
of sidereal time, by M. KougeU This is by observing two stars that 
have at a given moment the same altitude, combining such obseiva- 
lions in pairs, and noting the interval between the two phenomena, 
Ac —Detenu motion of the lines of curvature of all the surfaces 
of the fourth class, correlatives of cyclides, which have the 
circle of infinity for double line, by M. Darboux.—Measurement 
of the electromotive force of batteries, by M. Daiilc Ileuses 
a torsion balance having a long wire (2 70m ) of annealed silver, 
and a lever with bolls of gilt copper at each end. Similar ball* 
are fixed at the angles of a rectangle, and diagonal pairs are in 
communication with each other The lever, placed at eqnal 
distance from the fixed balls, 14 connected through the torsion 
wire with the + pole of a battery, the other pole being to earth. 
One pole of the pile to be measured is connected w uh the fixed 
balN. The deflections are read hy reflection of an illuminated 
glass scale. The apparatus is enclosed in a meiallic case con¬ 
nected with the ground. A thick envelope of wond-shavings is 
used to exclude disturbances from heat.—On the velocity of 
light: reply to M. Cornu, by M Gouy—Study on spectropho¬ 
tometers, by M. Crova. Two spectra from different source* may 

easily compared by covering half the slit of a photometric 
spectroscope with a small rectangular prism, the edge of which 
cuts the slit normally into two equal ports ; one half receives one 
of the lights directly, the other, by total reflection, the other 
light placed laterally. Aberration can bo corrected with a 


cylindrical lens The elliptic polarisation from total reflection 
may be suppressed, by replacing a simple prism by two total reflec¬ 
tion prisms superposed in contact.—On ameihod of reproducing 
speech in electric condensers, and particularly in the singing con¬ 
denser, by M. Danand. lie connects one pole of a battery with 
one end of the induced wire of the coil, the other pole with one 
armature uf the condenser, while the second armature is attached 
(o the other end of the induced wire (In the circuit uf the 
primary coil are a battery and carbon microphone). In this way 
speech may he reproduced with perfect distinctness. The con¬ 
denser giving lhe bed effects was o 06m. in length of side, it 
contained tlnrly-Mx sheets of tin foil For the auxiliary battery 
two or three (Leclanche) elements will give weak articulate 
sounds The intensity increases with increase of the number of 
elements, but not proportionally The current uf the auxiliary 
cod does not ti averse the condenser —M. du Moncel made some 
remarks nn the subject.—On the vapnur-density of iodine, by 
MM. CiafLs and Meter They study the variation of lhe density 
with the tension and with the temperature. The facts agree with 
the hypothesis of progressive dissociation.—On the direct pre¬ 
paration of cbloriscd and brouused deuva lives of the methyhc 
senes, and especially of chloroform and bruninform, by M. 
Damoi^eau.—On the function's of the small oblique muscle 
of the eye in man, by M Fano —Facts for the study 
of formaUi’ii of fugc, by M. Andnf This relates to a 
case in whu.li a high harjintter was observed to sink suddenly 
(wiLh rain), while a fog present disappeared , with slow 
rise of the barometer the fug reappeared —New eruption 
of Manila-Run (Hawaiian Islands), by Mr Green This 
was on Nuvember 9.—On the formation of a thin layer 
of ice on lhe tea observed at Smyrna during the uniter of 
1879, by M Larpentin. A slight breeze seems to have duven 
the water* of Lite Guedyze against the quays of Smyrna, and 
theie for mul a thin layer on the surface, which froze in a com¬ 
plete culm on n clear night —On a new use of electricity, by M. 
Grmidt Ihisi-., propelling vessels A steam-engine drives 
one or more electro-dynamic induction apparatuses , the current 
is ^ent through a voltameter, ihe gases are conducted to an 
orifice in the heel, and exploded by an induction spark, with 
pro] ulsive t/fect. 
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NORTH AMERICAN PINNIPEDS 

History of the North American Pinnipeds • a Monograph 
of the Walruses , Sea-Lwns l Sea-Bears t and Seals of 
North Amerua Uy J A Allen, Assistant in the 
Museum of Comparative Zoology at Cambridge 
(Washington. Government Press, 1880) 

HIS bulky octavo volume forms No. 12 of the mis¬ 
cellaneous publications of the Department of Lhe 
Intenoi, UniLed States Geological and Geographical 
Survey of the Terntoiies, which is under the charge of 
F. V. Hayden It is a most important contribution to 
the life-history of the species of American Pinniped^, for 
which the zoologist as well as the merchant may well 
thank both Mr Hayden and Mr Allen 

It is not an easy task to analyse a closely-printed volume 
of nearly 800 pages, but still wc trust to be able to give our 
readers some notion of the general contents of this interest¬ 
ing work. Of the mammals, leading an essentially aquatic 
existence, the furred and fin-footed group have always had 
an importance and interest for mankind. The existing 
Pinnipeds constitute three very distinct families the^c 
arc the Walruses, the Eared Seals, and the Earless Seals 
The first two are far more nearly allied than aie either of 
these with the third The Earless Seal is the lowest or 
most generalised group The Walruses are really little 
more than thick clumsy fat forms of the Eared Seal 
group, with immensely developed canine teeth, and 
skulls modified so as to bear these All the Pinnipeds 
have a high degree of brain development, and are easily 
domesticated under favourable conditions , they manifest 
strong social and parental a flection*, and they defend their 
young with great courage They are, almost without 
exception, carnivorous, mostly feeding on fish, mollusks, 
and Crustacea Wlide the Eared Seals arc polygamous, 
the males greatly exceeding the females in sue, the 
Walruses and the Earless Seals are thought to be mono¬ 
gamous, and there is very little difference between the 
size of the sexes. The polygamous species usually resort 
in large numbers to favourite breeding-grounds, the young 
are born on dry ground, and are at first unable to swim , 
while the monogamous forms do not so uniformly resort 
to particular breeding-grounds on land, and they leave 
the water only for short intervals. As a group the 
Pinnipeds are very distinctly characteristic of the Arctic, 
Antarctic, and temperate portions of the globe , very few 
range into tropical waters, and only one species can be 
said to be strictly tropical. While the Seals, Eared and 
Earless, are abundantly represented on both sides of 
the Equator, the Walruses are only to be found within 
the colder poi tions of the Northern Hemisphere Of 
the family of the Walruses but two living species belong T 
mg to the genus Odobamus are known, the one, 0 . 
rosmarus, being the Atlantic Walrus ; the other, O obcsus } 
the Pacific Walrus The history of both speeies it here 
given at length . first a full synonymy is given ; then 
the general' History, accompanied by figures; then habita, 
products, food, and enemies. Among the figures given are 
tlrese of Elliott of the head of the Pacific species, which 
give an idea of the uncouth 'facial aspect and of the 
Vol. xxiii.—No. 586 


strangely-wrinkled skin , but it is a pity that none ol 
Elliott's representations of an adult form were reproduced 
from his work on Alaska, published in 1879, and f, f which 
only one hundred and twenty-five copies were punted 
Capt Cook's description of this species is still one of the 
best extant— a species Lhat may soon disappear if the 
annual slaughter of ten Lo twelve thousand animals is 
allowed Lo continue. 

The number of genera and species among the group of the 
Eared Seals has fluctuated immensely even within Lhe last 
ten years The views of Gray and Feters have repeatedly 
changed on this subject, " greatly," the author writes, “in 
Lhe ca^e of Gray, out of proportion to the new material 
he had examined 7 In Peters’ latest enumeration he gives 
thirteen species five arc Han Seals, or Sea-lion*!, eight 
are hur Seals, or Sea-bears. Mr Allen enumerates nine- 
two with clnubt Five are Hair and four Fur Seals A good 
deal of this discrepancy doubtless arose from writers not 
having learnt to distinguish the sexes, and from their not 
making due allowance for Lhe great changes in contour 
and dctuls of structure that result in the skulls of these 
animals from age The most striking fact in respect of 
the distribution of the Eaied Seals is their entire absence 
from the waters of the North Atlantic The Fur and 
Hair Seals have nearly the same geographical dis¬ 
tribution , but though commonly found ficqucnhng the 
same shores, they generally live apait They are about 
equally and similarly represented on both sides of 
the equator, but are confined almost wholly to the tempe¬ 
rate and colder latitudes The Hair Seals have coarse 
hard stiff hair, and are wholly withe ut soft under-fur, 
the abundant presence of which in the Fur Seals it is 
which makes their skins so valuable as articles of 
commerce 

The Eared Seals are all gregarious and polygamous 
Their breeding-places have received the strangely in¬ 
appropriate name of "mokerics " The strongest males 
generally secure to their lot from twelve to fifteen 
females During the breeding season the males remain 
wholly on land, and they will suffer death rather than stir 
from their chosen spot. They Lhus sustain for a period 
of several weeks a continual fasd Steller's account, 
given nearly a century ago, applies still to nearly all the 
species The il sea-fur" of the furneis is obtained from 
these Eared Seals with the under-fur Fortunately the 
destruction of Lhe Fur Seals at the Aleutian Islands, where 
at one tune these seals were killed at the rate of 200,000 
a year, has now been placed under rigid restrictions, and 
the same systematic protection ought to be aflouled to 
them at all their stations In 1877 Mr Elliott calculated 
that the number—owing to the Government regulations— 
of Seals on the Alaska Inlands had increased so as lo 
leave 660,000 breeding females Lo be added to the original 
stock, and that the total number would not be much Jess 
than r,8oo,ooo. 

The description of the Earless Seals forms nearly one 
half of the volume The technical history of the group 
is given at length and is most interesting The genua 
Phoca of Linneus embi accd four species now placed in 
fbur distinct genera and in Lhrcc families Since then 
103 distinct specific and varietal names have been be¬ 
stowed upon/ffhai our author considers as sixteen species 
These are located in three sub-families and placed in 

N 




NATURE 


\ Jan . 20, 1881 


262 


eleven genera. Copious synonymic details are given 
Of the restricted genus Fhoca, three— P. vituhna } P. 
Grocnlandica , and P. foehda —are marine, and frequent 
the northern oceans, never descending anywhere near to 
the equator, A fourth, P. Caspian is found in the Aral 
and Caspian Seas, and a fifth, P, Sibinca , is from Lakes 
Baikel and Oron. Monachus albiventer occupies an 
intermediate position (Mediterranean, Madras, and 
Canary Islands) between these northern forms and the 
Antarctic species, such as Macrorkinus Iconinus , Ogntor- 
rhmus leptonyx , Ommatophoca rossi t and the like. AH 
the species have strong social instincts, and are almost 
unsurpassed m their affection for their young Most of 
them arc gregarious; few of them are in the least fero¬ 
cious , they are in general patient and submissive crea¬ 
tures, quite harmless to man. Fond of basking m 
sunshine, they spend a good deal of their time out 
of the water, on bank, rock, or ice. They are very 
voracious, eating fishes, or in lack of these, mollusks 
and Crustacea. Strange though it may seem, the young 
seals take to the water reluctantly, and have to be 
actually taught to swim by their parents The young 
of some species remain on Lhe ice unLil they are from 
two to three weeks old, or until they have shed their 
first soft woolly coat of hair ; their cry is more of a bark 
than a roar , that of the young is a kind of tender bleat, 
putting one in mind of the cry of a young child Dr. 
Mune (Proc Zool Soc London, 1870) has characterised 
three distinct modes of terrestrial locomotion among 
these Seals, from which it would appear that the Phocine 
Seals generally have considerable power of movement 
upon land 

The Seal-hunting districts are described at length , the 
oil and skins of these Seals having a large commercial 
importance The Dundee sealers Look in 1876 nearly 
40,000/ worth. The habits of the various species form 
a most interesting portion of this division of the volume, 
and the author seems to have ransacked every treatise on 
the subject so as to make his own complete. This his¬ 
tory of the North American Pinnipeds will long remain 
a perfect monograph of a valuable and important group 
of mammalia. 


CATALOGUE OF NEWCASTLE LIBRARIES 
Newcastle-upon-Tyne Public Libraries t Catalogue of the 
Books in the Central Lending Department Compiled 
by W. John Haggeslon, Chief Librarian. (Newcastle- 
upon-Tyne : 1880) 

O portion of a book draws more heartfelt commenda¬ 
tion or more earnest rebuke from a critic who has 
read it, not for the purpose of criticising, but for that of 
using its information, than the index. Only the reader 
who picks up a book for recreation and amusement feels 
at all independent of it; and even he appreciates Us 
importance if any future reference is required. And if a 
good table of contents is so requisite m the case of a 
single book, how far h more so must one be in a large 
library. 

We have here a new catalogue of a new library, a 
selection 6f 20,000 volumes of books chosen for their 
readable value only (which perhaps justifies the omission 
of all dates of publication of the books, which would be a 


fault in a catalogue of most libraries), and consequently 
we may look to it as a model of what a catalogue should 
be. And we shall not be disappointed. It is drawn up 
on the same scientific principles worked out so fully in Dr. 
Billing's catalogue of the U.S. Surgeon-General's Office, 
which we noticed lately , and these so well worked out too, 
that really it is a table of contents of the library; the 
matter contained in the volumes of the latter as weU as 
their titles aie all laid before us. Each work is entered 
under the author's name, under the title, and, in cases 
where that title is compound, under each of the subjects 
it may include Under the heading of each principal 
subject treated a reference is again given to the work 
with its library number, and so numerous arc these cross 
references that on an average every volume throughout 
the library appears four times over. Indefinite titles are 
rectified by a summary being given, in a smaller type, of 
the matters discussed 

Catalogues which limit themselves rigidly to the con¬ 
tents of the title-page abandon all attempts at complete¬ 
ness, since many titles do not even pretend to express the 
subjects of the book (need we cite Mr. Ruskin's ?), and 
many equally fail in the attempt As the field of literature 
increases, and not even a librarian can keep himself 
acquainted with the ground gone over by all the books 
under his care, a subject-catalogue as well as an author- and 
title-catalogue becomes a necessity, and, if it 19 well drawn 
up, though it may cost both money and tune, they will 
be well spent Volumes that appear unattractive enough 
to the general reader, and ajre far too numerous for the 
ordinary student to search through, become suddenly, 
through a subject-catalogue, of the greatest value to both 
of them The books in a library whose conlenls are thus 
laid open to its fiequenters will be read with profit much 
greater than would a considerable fracLion more books 
whose title-page was all the introduction their readers 
had to them. 

And the saving of time when it is completed will be 
immense It will save the time of the librarian by pre¬ 
venting hundreds of inquiries being made at all, and still 
more by strengthening the hands of his assistants, who 
will be capable of working his catalogue to the utmost 
and answering a very large proportion of such inquiries 
as are made by readers who may be awkward at it, it 
will save the time of the busy man, who wants his infor¬ 
mation at once , it will save the time of the student who 
wants the most recent information which he can get, 
and it will save the time of all by making fewer changes 
of books necessary. 

All this is doubly important in a Free Library, because, 
as any one taking an interest in these institutions will 
have marked, those of its readers who do not confine 
themselves to novels seldom take out books for the mere 
pleasure of reading, as the higher classes do Reading has 
not yet become a recreation to Lhem, but they go to the 
library as to a great encyclopaedia to get information on 
certain subjects, often of the most technical character , 
and a catalogue that directs them to the very book they 
want doubles and trebles the value of the library to them. 
They have no time to read all the critiques and rlsum/s 
of new books with which the press teems, and which make 
the style and contents of many such works familiar to 
readers of periodicals who may never have seen the works 
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themselves. Where hundreds go in an evening for books 
it is impracticable to allow them access to the shelves of 
the library to select them, while in an ordinary bare list 
of titles it is impossible for Lhcm to judge which book in 
a column will be found the one most to their require¬ 
ments 

Like Dr Billings, our Newcastle librarian has fully 
worked out a most important branch of a subject-catalogue 
Magazine literature in these days has become far too im¬ 
portant to be treated by either a thrifty librarian or an inquir¬ 
ing student as " fugitive” and “ephemeral.” All the newest 
science now appears first in journals, and all leaders of 
thought give their first expression of it in magazines and 
reviews. In this new catalogue therefore we are much 
pleased to see that not only is each volume of all important 
periodicals entered separately with its list of articles, but, 
as we have said, under the head of each subject a reference 
is given to all of such articles as bear upon it. By this | 
means students who have read a standard work published 
a few years ago upon any subject will be not only guided 
but stimulated into reading the latest researches or 
theories which these publications contain It is perhaps 
going beyond our subject, but we cannot help noticing 
how convenient for this important purpose a card-catalogue 
at a library is , in which cards containing the subject of 
each article down to the last number of all the magazines 
have been diopped into their places Such an arrarge- 
ment would make many students feel .1 prinLed catalogue 
to be ancient by the time it was published 

The selection of books as a whole is admirable—though 
of course few selections have been made under such 
favourable circumstances We arc rather surprised in so 
large a list to note the absence of books like 13 o)d 
Dawkins's " Cave-Hunting” and “Early Man in Britain,’' 
Clifford's u Lectures and Essays," Croll’s “ Climate and 
Time," Moseley's “ Naturalist on board the Challenger " 
and Sir Wyvillc Thomson's book; Haeckel’s n History of 
Creation” and "Evolution of Man”, Scliliemann's “ Troy ” 
and Cesnola’s 11 Cyprus" , Wallace's lf Geographical Dis¬ 
tribution of Animals," &c. And if some of these are so 
costly as to be confined to the Reference Library, as is 
probably the case here, still we are sorry to miss Wallace's 
“Tropical Nature,” and R, Jefferies (“The Gamekeeper 
at Home”) with his senes of books teaching men to open 
their eyes as they move about the fields and lanes. 

The printing is a credit to both printer and editor It 
is almost as funny as the “ Ingoldsby Legends ” to read 
"Life and Remains of Dean Hook," by Barham I but it 
is plainly a slip, and the smallest errors are very scattered. 

1 he Rules and Regulations are clumsy to enforce, which 
indeed will probably not be attempted, at any rate for 
long. The annoyance of having to get a guarantor prac¬ 
tically shuts out many whose hitherto idle life might have 
taken a fresh start if books had been put into their hands 
freely. We have been very pleased to see that several 
large libraries have done away with this irritating system 
without any loss of property, and it seems a step back¬ 
wards when a new institution like this starts with more 
rigid and inconvenient rules than many others. Indicators 
are capital things in libraries to which each reader goes 
for his own book as at a university, but only very few of 
the hundreds who exchange books every night at a 
flourishing Free Library ase at all able to work with 


them. Children are the usual messengers, not high 
enough to consult an Indicator of 20,000 volumes It is 
an unmerciful rule that borrowers should return their 
books personally, and a downright unreasonable one that 
every book must be returned in a fortnight (Rule 17), NOT 
to be re-issued the same day (Rule 16), although we are 
told (p. vi) that three-volume works are issued complete 
Few Free Library readers can get through 600 or 800 
pages in a fortnight. And surely it was not necessary to 
threaten each person who consults the catalogue with 
imprisonment with whipping if he defaces a book 1 It 
may be necessary to make such Draconian laws, hut they 
should be brought forward to intimidate gross offenders, 
not flourished m the face of all whom we wish to attract. 
Such severe rules repel sensitive people, while from their 
very familiarity they lose their effect on the careless 


OUR BOOK SHELF 

Botanist he Jaht buther fur Systemntik Pflanznigesihichti 
undPflansengcogtapltie Her.iusgegeben von A Engler 
Krstcr Band, zweites Heft (Leipzig Wilhelm Engel- 
mann, 1880) 

Tins part includes four papers. The first is by W O 
Focke, on Lhc natural divisions and geographical distri¬ 
bution of the genus Rubus The characters chiefly 
discussed are —1 Mode of growth or h'lbit. 2 Forms 
of leaf which arc very numerous the duration of the 
leaf being also variable, 3 Characters derived from the 
stipules, which are considered of great value 4. In¬ 
florescence , and 5 the Structure of the flower The 
number and size of the parts of the calyx and corolla vary, 
as also the colour of the corolla The stamens vary in 
closely allied species, and while most of the species arc 
hermaphrodite, some are unisexual The structure of the 
gynteciumis very varied, the number of carpels being 
five or six in some, as in R. tialiba)da, or above ioo, as 
in R rosafohus I'hc hairs (tnehomes) on the different 
parts of the plant arc very numerous and remarkable for 
the variety of structure shown , no other group, except 
perhaps some Solanaceo 1 , approaching the Rubi in this 
particular In regard to the geographical distribution 
the most important points are —1 The charactcnstic 
difference in the Rubi of Eastern Asia and Europe. 2 
The predominance of European forms in the Atlantic, 
and of East Asian forms on the Pacific side of America 
3 The occurrence of south Chinese and north Indian 
types in Mexico and Peru These peculiarities Focke 
would explain on geological grounds 

The second paper is by Franz Buchenau on the distri¬ 
bution of luncacere over the world The author gives a 
complete list of the species of the genera Juncus Luzula, 
Rostkovia, Marsippospermum, Oxychloc, Distichia, and 
Friomum, and a table showing ilieir distribution into 
regions nearly corresponding to those of Gnsebach. 

Koehne, in the third paper, gives the first portion of .1 
monograph of the Lythraces, including a key to twenty- 
one genera, lie admits and then describes thirty-one 
species with numerous varieties of Rotala (Ammama, 
Linn, Beqth., and Hooker) 

The last paper is by Engler Contributions to the 
knowledge of the Aracese, in which he describes some 
new Aracex from the Indian Archipelago and Mada¬ 
gascar, and also directs attention to the cultivation of 
Zamioculcas Loddigesii from the detached leaflets of the 
remarkable pinnate leaf of the plant. A swelling occurs 
at the base of the leaflet, and in a few days a small tuber 
is produced which develops two buds, below each of which 
roots are formed The plant has been propagated in this 
way by Herr Hild of the Kiel Botanic Garden. 
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The Ftshes of Great Britain and Ireland By Dr. Francis 
Day, FLS, &c. (London. Williams and Norgate, 
188o.) 

This work is to be issued in nine parts, of which the first, 
containing sixty-four pages of text and twenty-seven 
plates, is now published. Waiting until the completion of 
the work for a more extended notice, we may foi the present 
mention that in it the author purposes to give a natural 
history of the fishes known to inhabit the seas and fresh 
waters of the British Isles, with remarks on their economic 
uses and on the various modes of their capture, and that 
an introduction to the study of fishes in general is 
promised. 

The sjnony 1111c lists of the species are given in great 
detail, the descriptive diagnoses treat of internal pecu¬ 
liarities as well as of external form , a good many 
interesting details appear under the headings of Habits, 
Means of Capture, Baits, Uses The plates are from 
drawings by the author, and are very excellent 

A Manu'il of the Infusoria By W Saville Kent, FLS. 

(London David Bogue, 1880 ) 

This sometime promised work has now advanced so far 
in its publication as the third part, when completed it 
will merit a somewhat lengthened notice, as the most 
important work on the subject which has issued from the 
British press It is intended to include a description of 
all known flagellate, ciliate, and tentacuhferous Protbzoa, 
British and foreign, and an account of the organisation 
and affinities of the Sponges Each part (roy 8vo in 
sire) contains over 140 pages and eight plates. The 
general get-up of the work is magnificent, rather too 
much so for the poor student, already weighed down by 
the burden of the parts of Stein's 11 Infusionsthiere,” but 
very pleasant for the book fancier, and forming an im¬ 
posing shrine wheiem to inclose the records of these 
early-life forms 

The first five chapters (pp 1-194) are introductory, 
treating of the general history of the group on the sub- 
kingdom Protozoa, on the nature and organisation of the 
Infusoria, on spontaneous generation, on the nature and 
affinities of the sponges The sixth chapter tieats of the 
systems of classifications of the Infusoria, adopted by 
various authorities, from the time of O F. Muller to the 
present date The seventh chaptei commences the 
systematic description of the Flagellata The third part, 
just published, carries the work as far as the 432nd page 
and to the twenty-foui th plate 

A Comphte Course of Problems in Pradical Plane 

Geometry with an Introduction to Elementary 

Solid Geometry A New, Revised, and Enlarged 

Edition By J W. Palliser (London Simpkin, 

Marshall, and Co , 1881.) 

This is a aheap manual, the cost of whieh can be > easily 
met by any artisan desirous of studying the subject, while 
at the same time its contents enable it to fully satisfy the 
wants of all examinees in first, second, and third grade 
and similar papers of the Science and Art Department 
Examinations The figures are very clearly drawn, well 
showing given, constructional and required lines , the 
form of the page enables four propositions to be fully 
treated of with the accompanying figures in four spaces 
on each page. In Lhe constructions we do not look for 
novelty, but we have conciseness and great clearness 
generally prevailing. Here and there elegance of expres¬ 
sion is sacrificed to brevity (“for all the Government 
examinations, the requirements of which this is a text¬ 
book, the same rules will apply, with exception of Nos. 1 
and 6”) We have detected only three points which call 
for our notice in Prop. 12 it strikes us as being simpler 
to use the same radius throughout, thus doing away with 
the necessity of taking two cases, as Mr. Palliser does ; m 
Prop. 37, note, it is necessary to add how the point is 


obtained; in Prop, 2T2 the letter E is made to do double 
duty in the proof. We can confidently recommend the 
book 

Bei icht uber die Thatigkeit der ft a tarn when Section der 
Sthlensthen Gcsellsjiaft im Jahr 1877. Erstattet von 
Prof Dr Ferdinand Cohn 

Most of the papers in this part are in abstract; a few 
however are given at some length, and are of considerable 
interest The additions to the phanerogamous Flora of 
Silesia and the record of new localities for rare plants 
occupy a considerable part of the pamphlet Perhaps 
the most interesting paper is thaL on the Date-palm and 
Palm-forest at Elche in Spain, by General von Schwcimtz 
The palms Lhere grow to a height of from seventy-five to 
eighty feet The plants grow for about 100 years, then 
become stationary, and next decay. Each tree bears 
from the fifth year two to five bunches of fruit, each with 
from 500 to 600 dates, the weight of dates yielded by one 
tree being sometimes three centners Many of the papers 
m this part arc contributed by Gocppert and Cohn, and deal 
with all departments of botany Dr Thalheim describes 
a senes of models of diatoms made in paraffin and 
glycerine soap, which exhibued the structure of all the 
chief groups of this order of plants * 


LETTERS TO THE EDITOR 

[The Editor don not hold himself responsible for opinions expressed 
by his correspondents Neither can he undertake to 1 eturn, or 

to correspond with the writers of rejected manuscripts . No 
notice u taken of anonymous communications 
The Editor urgently requests correspondents to krep their letters as 
short as possible. The pressure fin his space is so great that it 
ts impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting and navel facts.] 

Dr. Garnelley’s Hot Ice 

The remarkable observation made by Dr. Carnelley that ice 
in a vacuum n very permanent, even though surrounded by and 
apparently in contact with very hot bodies hai caused him to 
suppose and maintain that the icc itself u at a high temperature , 
a supposition which has been apparently confirmed by preliminary 
calorimetric determinations. This proposition has naturally met 
with a good deal of scepticism, and certainly requires ample and 
cautious verification , but I venture ta think that there is nothing 
in it contradictory to our present knowledge of the properties of 
matter, though if verified (as, for the reasons to be stated, I fully 
believe it will be) it constitutes an important addition to that 
knowledge, 

The notions which have occurred to me have made the essential 
part of the phenomenon so much clearer to myself that I fancy 
they will not be uninteresting to your readers 

By the term " vapour-tension " aL a given temperature I mean, 
os I bcheve is usual, the pressure at which a liquid and a vapour 
can exist permanently together at that temperature, or the maxi¬ 
mum pressure whieh the vapour is able to exert at that tempera¬ 
ture, or the vapour pressure under which a liquid ceases to 
evaporate, or the total pressure at which it begin 1 ! to bod By 
the term 11 boiling-point I mean the temperature of a liquid 
under a total pressure equal to its vapour-tension. 

Now in order that a solid may sublime or pais direclly into 
the vaporous condition without melting, it must be either at a 
temperature below the melting-point, so that no liquid attempts 
to form, or else at such a temperature that any liquid formed 
vball instantly evaporate ; which it would certainly do if it were 
above'the boiling-point, thatus if the total pressure on it were 
Jus than the vapour tension 

A solid, under either of .these circumstances, gives off vapour 
from its free surface at a rale depending on, hut not necessarily 
proportional to, the supply of heat; for there is no definite sub- 
tuning point for a solid, any more than there is a. definite -ova 
pouting point for a liquid, so that the temperature of the solid 
need not remain constant. When a liquid is evaporating, the 
more you heat It the faster it evaporates bnt not at a compen¬ 
sating rate, and the temperature rises as well; if-this beitrue 
for a liquid, much more will it be true for a solid, whose 
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evaporation is always more encumbered, partly, no doubt, 
because its evaporating surface is a fixture. The only 
limit to tbe me of temperature of a liquid is its boiling, but 
if this be prevented it may get superheated, and, [unless the 
solid boil (i.r. disintegrate internally) it can become superheated 
to any extent. The possibility of this internal disintegration we 
will examine directly, but at present we will consider it practi¬ 
cally n\L 

Let us grant then that a subliming solid always rises in tempe 
nature if heated at a sufficient rate, and Dr, Carncllcy's proposition 
follows. 

We have seen that no liquid can exist at temperatures below 
its freezing- or above its boiling point, so that if we wish to 
prevent the'possibility of its existence, wc need only make these 
two points 'icoincide. This can always he done by diminishing 
the pressure, for the boiling-paint of all subst.aiCC'i is greatly 
affected by changes of pressure, while the fiee/ing-^ouit is unly 
slightly altered, and even, in the case of ice, in the opposite 
direction, 

Start then with the *olid below its melting-point, and reduce 
the pressure on it till the boiling pjint coincides with, or parses 
below the melting point. There is now no region where liquid 
can exist, and Lhe solid must iherefoic sublime, but, by our 
supposition, a subliming solid if heated will get hut, lienee the 
solid may now assume any temperature you please , and the 
hotter it gets the more pleasure may l>e brought to hear upon it 
without causing it to melt, r.e. the pressure may lie allowed to 
increase to anything short of the vapour ten-ion at the new 
temperature. If heated sulficienlly, then the whole atmospheric 
press me may be let jii, and no melting mil uccui. All that is 
necessary is that heat shall he supplied at a sufficient raLe to 
compensate for lhe rapid evap ir.uicm (which huwcvei will n L 
bean rapid as in the vacuum), and In picvcni its tunper uuie 
falling to the boiling-point, (or if iL reached tin-, pait (or .ill) 
would quickly liqueiy, and ihc whole fall to (ui inwards) lhe 
melting point. 

Thu* we have ihc remarkable proposition that if, by (he pro¬ 
cess of lowering the boiling-point la coincide with nr pass hcluw 
the melting-point, we manage to get ice across the gap winch 
ordinarily separate-, the-e two points, it may he liented to 120 1 
or to any other temperature , and that when at 120 IJ it will be 
permanent, and will not melt even under Lhe whole pressuic of the 
atmosphere To prevent its melting you must keep on heating 
it if allowed to cool to ioo D , five-eighth-, of it will be msUnlly 
crushed to water, and the whole will be at o u (assuming, what 
is nut likely to be correct, that the specific heat of hot ice is 4) 

There is still the ques'imi of the pLSsibdiiy of mtcin.il melting 
or sublimation to he cunsidcied. 

Now 1 suppose that if a solid is pcifectly homogeneous, a 
change of slate in its intcilur wuuld wiih great difficulty 1 ccut, 
and the solid rnigliL teadily he superheated, Hut an excess of 
pressure at any poini, such as would he produced by .1 bubble oi 
air, would readily deleimine a mrlting-centie J11 Prof l)n 
dull', ice-flower expciuncut the nuclei arc probably minute 
bubbles of air, and the ice vvnlls ot the cavities i o pruduced aie 
subject to the pressure of this an in addition to that of the 
vapour, and accordingly melting sefs in and spreads, Lul Dr 
Carnelley's ice is formed 1 n va*uo } so Lhatnoair bubbles aie pos¬ 
sible, and the only nuclei ihxt can properly exist arc li.ile 
bubbles of enclosed vapour , and the^e, I imagine, can scarcely be 
absent Let us luquuc then what can happen 111 lhe case ul one 
of Lhede bubbles when the temperature o f lhe ice 11 raised either 
by radiation or conduction. Initially, while the tempera tint is 
constant, the vapour is snturated; but no liquid is formed because 
this temperature is below the melting-p nut When heat is 
applied, Lhe iue, being leas chat henna nous than the vapour, will 
get heated first, and so long as 1 he temperature keeps rising it will 
aluaya be a little hotter than the vapour, which consequently is 
not quite sat nr a ted, and the pressure it exerts is les-. than lhe 
" vaponr-Veniion" (1 e the temperature is above the boiling point), 
and no water can be formed. The cavity will of course eulaige 
by sublimation, but very slowly, much more slowly m fact than 
outside, if 11 vacuum is there artificially maintained. 

But if 1 coding be permitted the ice will cool the fastest; and 
the vapour it once becomes over ‘•saturated and condenses. The 
temperature is now below the boiling point, and liquefaction 
imtanily eats in and riptdly spreads the ice consuming its own 
heat In the process. 

Internal disintegration therefore, will not occur while tbe tem* 
pera lure is rising, but it will set in at a great pace if it be showed 


to become Nationaly or to fall, link-5 iheie be an utter ab^enLL 
of nuclei. If the temperature rises verj high the pressure of the 
internal vapour will of cutir.se be great, and ulinnatcly might 
even be able to burst Lhe ice, but tins would scarcely occul under 
several atmospheres. 

It would be interesting if Dr. Corncllcy would kindly try the 
following experiments ■— 

I, lleat ice in vacuo with a pressure gauge, and, ^till heating 
it, 8top the passage to Lhe condenser so lliaL Lhe pressure is 
allowed to accumulate, and note the pressure and temperaturt 
when collapse occurs 

2 IleaL ice up to any Lemperatuie, and, still maintaining a 
good vacuum, remove Lhe supply of heat, and see if the ice does 
not collapse. 

j IleaL the ice up to 120°, and, still heating it, leL in the atmo¬ 
sphere geutly (but make the air come in tbiough In it pipes, or it 
will melt the ice), and see if Lhe ice dues not lost rather lm ger 
than it would have done in the vacuum, hecau e the evaporation 
will be muie obstructed Hut if the second experiment succeed, 
the temperature must never Ll allowed to fall much or to remain 
sLationaiy long. 

1' inally, it is important to point out explicitly thal the Carnelley 
experiment has no btanng cm the change of the melting-point of ice 
with prcssuie ()ur knowledge on Lins point remains as it w a , viz 

thaL the value of ^ alwmt zeio centigrade 1a - 0071 , that it to 

say, the melting-point and falls ill jut 0071“ centigrade per 
atmo-phcrc of piessme decrease or increase 

Of course this number is nu ab_olutely constant, but its vaua 
non with pressure is very slight, and moreover has no beat mg 
on Lhe t n.rnelley experiment, as was naturally but criiincoudy 
supposed by Prof. Pettersson in the BuuhU (i8), md I believe 
a 1 o by Prof Ayiton at the Chemical Society, though I liad not 
the pleasure of hearing his lunaiks 

IJniveisily (_olh ge, 1 ondon OuvliiJ Lom.E 

Note —Willi lcfcicnti to the abo\e ccond cxpuimcnt ami 
Lhe reasoning which -ugge-Led it, it is imp >rtmt to remark that 
I I have all along assumed lhal the vapour tension of ice at any 
temperature is picusely the -auie as that of waLer at the same 
temperature lint Prof Foster consider-, it pos-ilile tint the 
vapour tension of iLe may he less than that of water, and wuuld 
hence explain the |>ernianentc of vapum inside an iLe-cavity 
w iihoiit attending to whethei die teinprratui c were rising m falling, 
provided itweie not falling too last 1 his would be a most 
important fact to discover and verify , but I think tlic Larnelley 
experiment m it* picscnl foim docs not inform us concerning us 
truth or falsity. 

Anolhei Lhing it may be interesting to note is Lhe late oT 
vauation of b ilmg-pmnt with pies uie at different temperature.s, 
which can be calculated on llifci mndynamic pnnciplts (afti r 
Prof | line'. Thom on) fiom empmcal tWla fur the latent heat 
of steam, and for the density of saturated‘team at any tempe¬ 
rature 

Jt is, at lhe temperature 0 and the pies ure/,— 

i/0 _ _ 0 J 

Jp -73 X ^ooS X ( 79 6 2 - 695 *)// 
a f 1 action which Ins the value 2S at ioo° C , and 2180 at o r C 
the c numbers lepnaent ihc raU uf 11-e oi fall of boiling 
point in centigrade degnes per ilnn sphere mciease 01 tlccrca c 

fuligriling th.s equal 101 >, wc git the value of thi vapuiu- 
teusion p uf wafer in atmospheres (me^a lym:. per squiue ccnti 
metre) at any absolute tempcratuie 0, vi? — 

log/ = 9 17*8 I f.os l»g ^- J + 796 2 ( - i') |, 

i o V 373 0/ 1 

Lhe logarithms being to the base «?. 

On the Spectrum of Carbon 

I have a great respect for Dr. W.uts’s spectroscopic umk, 
nevertheless the expeumcuti he has de^cubid in Nature, 
vol. xxiu. p 197, appear to me wngulaily inconclusive fur the 
purposa for which he hax adduced them How could any one 
expect to get a lube of gas free from hydrocarbons when the 
joints were of India 1 ubbei and melted paiaifin? I have long 
since found it necessary to forego rubber joints if I would 
exclude hydrogen. Salethas shown that (he hydrocarbons from 
the blowpipe (lame used in scaling in wires, &c , and the last 
traces of dust, can only be lemovtd from tubes by burning ihtm 
out in ■ current of oxygen Lut more ihan Lhis, l have found 
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that even with joints all made by fusion of the glass it was well 
„ nigh impossible to get nd entirely of hydrogen. Mr Crookes 
has, I believe, found that the last traces of moisture adhering to 
glass can only be expelled by heating to the softening point of 
the glass, Thu tallies with my own experience. In a senes of 
experiments on the ullra-violet water spectrum I had occasion to 
photograph the spectra of sparks in sundry gases wet and dry, 
and found that in gases which had been posted through a tube 
full of phosphoric anhydride the water-spectrum still appeared 
strongly. lfven when the gas had been passed very slowly 
through two tubes each half a meter long filled with calcium 
chloride, and then through a similar tube full of phosphoric 
anhydride, and the part of the tube where the wires were sealed 
had been heated strongly for a long time, while the current of 
gas was passing, traces of the water spectrum still often ap¬ 
peared. But Dr Watts did not see the hydrogen lines in his 
lube My difficulty has always been to avoid seeing them when 
the pressure of the gas was sufficiently reduced and a large 
condenser used with the induction coil. True: tubes of gas may 
not always show them even when hydrogen is known to be 
present The spark takes a selected coarse of its own, and does 
not always light up all that is in the tube Carbonic oxide does 
not generally show oxygen lines, and in tubes exhausted by a 
Sprengel pump the lines of mercury do not usually appear until 
Lhe pumping has been earned far. A real test would be to see 
whether when the Spark gives the line-spectrum of carbon the 
hydrogen lines do not also appear. The experiment with naph¬ 
thaline Prof. Dewar and I have repeated and di-cussed else* 
where, so I will say no more on it than thus, that purity m 
regard to chemicals ib a relative rather than an absolute quality, 
and that it is only from a long senes of experiments chosen with 
a view to eliminate the effects of ncudents of all kinds that any 
safe induction m this hind of spectroscopy can he reached 

Cambridge, January 4 G D Liveing 

[To save time we ■'iibmitled Prof Liveing’s letter to Mr 
Watts, who sends the following reply —En ] 

I SEE no reason why india-rubber sLopperi may not be used in 
the construction of an apparatus to be filled with a gas at atmo¬ 
sphere pressure or nearly so The case would be altogether 
different if we were concerned with the construction of a vacuum 
tube, and I take it that most of these statements of the difficulty 
of getting rid of the last traces of moisLuye and of hydrocarbons 
adhering to the glass refer to cases where the pressure is to be 
only a few millimetres But when a current or cyanogen at 
atmospheric pressure, made from dried mercuric cyanide, is 
passed through a U-tube filled with phosphoric anhydride, the 
gas is surely dry to all intents and purposes (I do not say that the 
glass would not give off traces of moisture, &c , if the pressure 
were to be reduced to an extreme point), at least there can be 
ho little hydrogen present in the tube that to ascribe the spectrum 
given by the tube to Lhe hydrogen present 111 it is to adopt an 
extreme hypothesis, which must be supported by cogent experi¬ 
mental evidence before it can be accepLed. 

But if the defect of the experiment be in the use of india- 
rubber Lhere can be no great difficulty in constructing the appa¬ 
ratus entirely of gloss, and if we are to give up the view that the 
groups 8 (5165 10 5082) and y (5635 to 5478) are due to carbon, 
it must be shown that they are nut present in the spectrum of 
the spark m cyanogen at atmospheric pressure when sufficient 
precautions are taken to obtain the gas pure. I have never 
examined the spectrum of the spark in cyanogen without seeing 
them, and have every confidence that Prof I iveing will still 
find them there after lie has taken all the precautions he may 
think necessary. 

But admitting Tor the sake of argument the justice of Frof. 
Liveing’s contention that the cyanogen in my experiment con¬ 
tained a trace of hydrogen and that the naphthilin contained a 
trace of nitrogen, then this seems to be the theory offered for our 
acceptance—that the spark m mtrocarbon gas containing a trace 
of hydrogen gives the lines of hydrocarbon, and that the spark 
in hydrocarbon gas containing a trace of nitrogen gives the lines 
of mtrocarbon. Docs Frof Liveing hold both of these hypo theses 
to be reasonable ? W. M. Watts 


Geological Climates 

The letter of Frof. Ha ugh Ion in last week's Nature bo 
bristles wuh figures and calculations that some of jour readers 


may feel a little puzzled and may be unable to detect the fallacies 
that lurk among them. The question is far too large a one to be 
fully discussed in your columns. I shall therefore confine my&elf 
to pointing out the erroneous assumptions and false inferences 
which vitiate all the learned Professor’s calculations, having done 
which my own theory will remain, so far, intact. 

The whole argument against me is based upon on "ideal ice- 
can,” extending from the Pole to lat 6o°. A considerable but 
unknown thickness is given to this imaginary field of ice, and it 
is then calculated that the three great ocean streams, even if 
admitted to the Arctic area 111 the manner I suggest, would not 
get nd of this mats of ice There are however several important 
misconceptions and illogical deductions underlying the whole 
argument, and when these are exposed the results, however 
accurately worked out, become completely valueless 

We first have it stated that if heat and cold were uniformly 
distributed over the Polar regions the whole would be per¬ 
manently frozen over, and an ice-cap be formed of great but 
varying thickness, diminishing from the Foie to about lat 6o B . 
But even this preliminary statement is open to serious doubt; for 
ice cannot be formed without an adequate supply of water, and 
over a large part of the Polar area no more snow falls than is 
annually melted hy the sun and by warm southerly winds blowing 
over the heated land-surfaces of Asia and America. Admitting 
however that any such ice-cap could be formed, it would certainly 
not form in out year but by the accumulations of a long series of 
years , and any estimate of the total heat required to melt it ho* 
110 hearing whatever on Lhe annual amount that would be 
sufficient, since this depends solely on Lhe nvrrage thickness of 
Lhe ice annually formed, uf which Prof, llaughton says nothing 
whatever. 

The amount of rainfall in the Arctic regions (mostly m the 
form of snow) is certainly very small. It is estimated by Dr 
Kink to be only twelve inches m Greenland, and this is probably 
far above the average. All that falls on the inland plains of 
Asia, Europe, and America is however melted or evaporated by 
the action of the sun and air far from the influence of Lhe Gulf 
Stream, lhe thickness of ice formed annually over the whole 
area of the Arctic Ocean I have no means of estimating In 
open water in very high latitudes it may be considerable, but 
perennial ice-fields can only increase very slowly. 1 should 
therefore very much doubt if the thickness of ice now formed 
annually over Lhe whole Arctic area averages nearly so much as 
five feet, and Frof. llaughton himself calculates that our own 
Gulf Stream is now capable of melting this quantity 

The first assumption, therefore—that Lhe amount of heat 
required to be introduced into the Arctic regions in order to raise 
their mean temperature above the freezing-point is "accurately 
measured ” by the amount required to melt an "ice-cap " covering 
the whole area Lo a thickness of several hundred feet—is grossly 
erroneous , and it is so because it takes the hypothetical accumu¬ 
lated effects of many years Arctic cold under altogether impossible 
conditions, and then estimates the amount of neat required to 
melt this whole accumulation in one year 1 

But we find a second and equally important eiror, in the 
assumption (involved in all Fror Ilaugliton’a arguments and 
figures) that all the ice of the alleged "ideal ice-cap” must be 
melted by that portion of the Gulf Stream which actually enters 
the Polar area, wheie its temperature is taken to be 35 F. or 
only 3" above the melting point of ice A large quantity of the 
Arctic icr, however, e\en now Boats southward to beyond lat. 50° 
in both the Atlantic and Pacific, aud is melted by the warmer 
water and almospheie and the hotter sun of Lhese lower latitudes. 
Now, as it is an essential part of my theory that much of Northern 
Asia and North America were underwater at those early periods 
when warm climates prevailed in lhe Arctic regions, it is clear 
that whatever Arctic ice was then formed would have a freer 
passage southwards, and a s the south-flowing return currents 
would then have been more powerful and more extensive than at 
present, a much larger proportion of the ice would have been 
melted by the heat of temperate instead of by that of ArcLic seas 

Prof, Haughton admits that theKuro Si.wo and the Mozambique 
currents together, if they entered the Polar seas, would be equal to 
the melting of a layer of ice more than thirteen feet thick over 
the whole area down to lat. 70". But if our own Gulf Stream 
is sufficient to get nd of the whole of the ice that now forms 
annually—as Frof, Haugh ton's figures show that it would wo- 
bably be, and as it would be still more certainly were Greenland 
depies^cd, thus ceasing to be the great Arctic refrigerator end 
ice-accumulator—then the heat of the other two currents would 
be employed in raising the temperature of the Arctic seu above 
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the freezing-point; and if we take the area of the water as 
about equal to that of the land, we Bhall have heat enough to 
raue the whole Arctic ocean to a depth of full 180 feet more 
than 20" F , or to a mean Lemperature of 52" F , and as this 
would imply a still higher surface temperature it ib considerably 
more than 1 require 

Unless therefore Frof. llanghton can prove that the amount 
of ice now forming annually in the Polar regions u very much 
mart than an average of five feet thick over the whole area, his 
own figures demonstrate mv case for me, since they prove that the 
rearrangement of land and sea which I have suggested would 
produce a permanent mild climate within the Arctic circle and 
proportionally raise the mean temperature of all north-temperate 
lands. 

Briefly to summarise my present argument —Prof Haughton's 
fundamental error consists in assuming that the true way of 
estimating the amount of heat required in order to raise the 
temperature of the Polar area a certain number, uf degrees t 1 *,— 
first, to suppose an accumulation of ice indefinitely greater thnn 
actually exists, and then to demand heat enough to melt this 
accumulation annually 'I he utmost possible accumulations of 
ice in the Arctic area, during an indefinite number of yearly and 
under the most adverse physical lomhtxons imaginable, nre to be 
all melted in one year , and the heat required to do this is said 
to be the "accurate measure” of that required to raise the 
temperature of the same area about 20", at n tune when there 
were no such great accumulations of ice and when all the physi¬ 
cal conditions adverse to its accumulation and favourable to its 
dispersal were immensely more powerful thnn at present! 

When tins fundamental error is corrected, it Mill be seen that 
Prof. Haughton’s calculations are not only quite compatible 
with my views, but actually lend them a strong support 

Aifred R. Wallace 


By the courtesy of Mr. Ingram I am enabled to say that the 
tree at Belvoir supposed to be Araucaria Cunmnghann is in 
reality, as surmised by Capt. King, Cunmnghamia unensis 
The Cunmnghamia is a native of Southern China, whence it 
has been introduced into Japnn. In this country it was origin¬ 
ally grown under glass but, as the instance at Belvoir illustrates, 
such protection is not absolutely requisite. The tree is however 
somewhat tender, and so far as I know has never produced its 
cones in this country in the open air 

As to the Bamboos hardy in this country, it may be well to 
warn ihoae who are not familiar with (he plants not to expect to 
see the gigantic and rapidly-growing grasses that go under this 
name in the tropic*. Rarely indeed do they attain in this country 
the dimensions even of the A1 undo douax, so familiar to travellers 
in Italy As accuracy of nomrnrlatuie is proved in this and ihc 
foregoing instance to be a matter of much moment, it may be 
well to say on Lhe authonLy of the laLe General Munro that ihe 
Himalayan plant commonly grown in gardens as Arundmai ia 
falcata is more correctly called Thamnocalamu* Falconer*, that 
the Bambusa gracilis of gardens is the true A run din ana falcata 
of the Himalayas, and that lhe Japanese Bambusa mctaU is 
Arundmana japomca . General Munro's monograph of this 

group ia to be found in the twenty-sixth volume of the Jrausac- 
ftons of the Liunean Society, part I, 1868, while hia remarks 
on the cultivated species may be found in recent volumes of the 
Gardeners' Chronicle, particularly in vol. vi 1876, p 773 
The simultaneous flowering of Thamnocalamus Fahoneri a few 

J rears ago in all parts of Europe created much attention, and was 
ndeed a remarkable illustration of hereditary tendency mani¬ 
fested under very varied climatal conditions The flowering 
of this grass was by no means looked on with unmixed gratifica¬ 
tion, os it entailed as a consequence the death or protracted 
enfeeblement of the plant. 

A visit to Kew or to any of our larger nnrsenes will suffice 
Lo show that there are other Bamboos (that is, grasses belonging 
to the group Bambusctr , if not true Bambusas) which are hardy 
enough to withstand even such rigorous winters as those of 
1878-9 and 1879-80 Maxwell T. Masters 


Climate of Vancouver Island 

The letters on this subject which have appeared in Nature 
(vol. jraiu. pp 147, 169), have reminded me of a " Prize Essay 
on Vancouver Island By * Charles Forbes, Esq, M.P., 
M.R.C.S.Eng,, Surgeon Royal Navy,” which was publl hed by 
the Colonial Government In 1863. It consists of sialy-one 


closely-printed octavo pages and eighteen pages of Appendix , 
the latter containing several Tables on the Meteorology of the 
Colony 

The following is a portion of the “ Abstract of Meteorological 
Observation^, taken at the Royal Engineer Camp, New West¬ 
minster, during the year 1861, by order of Col R C Moody, 
RE,, Commanding lhe Troop*. Lat. 49° 12' 47" N., Long. 
122° 53' 19* W.” (p. 3, Appendix) — 

Max temp, of air in shade at 9 30 a m., July 9, 74 3 0 F. 

m 11 >1 3 3 ° P' m 11 840 ,, 

Mean ,, ,, 9 30 a m 48*8 ,, 

11 if 11 3 3 ° P • S 2 2 11 

Min ,, ,, 9.30 a m., Jan, 2K, 200 „ 

i> 11 11 3 30 p.im, Dec.23, 24 o ,, 

Min. temp on grass on January 21 . 100 ,, 

All the observations were made at 9,30 a m. and 3 30 p.m. 
daily throughout the year Wm 1 'engellY 

Torquay, January 6 

Dimorphic LeaveB of Conifers 

I r is now generally believed that some of the varying forms 
assumed by individual plants or ammalsin the course of their de¬ 
velopment arc as it were the reflex of an ancestral stale of things. 
From this point of view the different form's of leaves assumed ny 
*>omc Araucarias, as well as by many other conifers, become of 
particular importance The Retinosparas now so common in 
our gardens and on our balconies represent an immature stage of 
some Thuya, the proof of which statement is occasionally furnished 
by the plants which suddenly assume Ihe foliage characteristic of 
that genus. In various specu-s of junipi r, notably in the Chinese 
juniper, two forms of leaf representing the juvenile and the adult 
condition occur together on Lhe same branch. 

Assuming that Inc juvenile, or “larval” forms, as they have 
been called, do really represent previous conditions m the history 
of the spicier, it might be expected that some of the fossil coni- 
Ferac would be characterised bv the possession or this larval 
foliage to Lhe exclusion of any other But if I mistake not both 
forms of foliage have been met with in fossil as in recent conifers, 
and the pedigree of the'-c plants is by so much the more pushed 
back 

1 he resemblance in the form and arrangement of the adult 
leaves in some Thuyas and allied plants to the disposition of the 
leaves in Selaginella should not be overlooked inlhis connection 
nor the clo^c resemblance between the foliage of some species oi 
Lycopodium proper and the “larval" leaves of many conifers 
as abuve referred to. Maxwell T. Masters 


Dust and Fogs 

The meteorological conclusions of Mr, Ailken’s important 
paper, published in Naiure, vol xxm p 195, will, if adopted 
w ilhout further examination, even temporarily, exercise an un¬ 
fortunate influence upun the present attempts to rul Lhe atmo¬ 
sphere oF our large towns of their ever-recurnng fogs glooms, 
and muds, and those conclusions certainly are not supported by 
such evidence as we already have as to Lhe production of fogs on 
a great scale, however much indicated by experiments in the 
laboratory. It ib slated that, “ It having been also shown that 
all forms of combustion, perfect and imperfect, arc producers ol 
fog nuclei, it is concluded that it is hopeless to expect that, 
adopting more perfect forms of combustion than those at present 
muse, we shall theieby diminish the frequency, persistency, or 
density of our town fogs *' Now, first as to fiequency what are 
the facts with regard Lo localities differing in their methods or 
materials for producing heat? Every one living in or near 
London knows that fog>, thick mists, and dark days are far more 
frequent within Lhan vithouL its circumference, and experi¬ 
ment has shown that sunshine is both less frequent and much 
less intense within the metropolis. And, according to Mr. 
Aitken's Iheory, something of the same kind ought to be observed 
wherever large quantities of fuel are burned, whether smokeless 
or not. Thus, lhe large towns of the Continent, where wood 
and charcoal are in general use, would have their peculiar urban. 
fogf 1 . But they are free from any fogs beyond those which are 
common to the Country. And Pan*, before coal w os much used, 
ought to have been distinguished by more frequent fags than the 
surrounding country. But it was not ■■o marked out No oasis 
of fog prevailed there when the sun ‘•hone brightly beyond its 
precincts, os in our own capital. And Philadelphia, which bums 



268 


NATURE 


[pan. 20, 18 


Anthracite, ought not to rejoice in a pure and transparent 
atmosphere. 

Similarly, the South Wale? coal and iron districts would be 
centres of fog clouds and mist, like Birmingham and Newcastle, 
But they are ns free from fog as the 'purely pastoral valleys of 
Wales. 

Next, ns to persistency Early in the morning of January 31 
Inst, in some districts of T nndon the Tog extended considerably 
above the tops of the houses, 111 others only about 10 or 20 feet 
from the ground in any intensity. Where the fog extended high 
the smoke mixed with it and pioduccd a yellow fog, but where 
it remained lou the smoke escaped into the upper air and drifted 
away, leaving a white fog below, so pure as to be a very unusual 
phenomenon at 10 a m in a London street Now it was remark¬ 
able, that wherever the white fog prevailed in the morning, the 
sun soon obtained the misery and dispelled it more or less, hut 
m the smoke obscured districts a dark yellow fog continued 
throughout the day 

White fogs way doubLless be exceedingly dense Hut Hill not 
an admixture of smoke increase its den ily ? 

A humid ntmnsphere is not necessary for the pioduclion of 
mist and haze. The frequent long-continued prevalence of blue 
haze over the whole country, not excepting the ea»t coasts, in the 
driest ea^t winds of spring, would be a subject deserving investi 
gallon They sometimes extend to a height much above the 
tops of our highest mountains Experiment', such as tho-e of 
Mr Ailken will, we may hope, ultimately solve Lhis problem cd 
meteoiology, K Russell 


Low Temperature 

Tllh reading of the tlicrmomLlcr here last night, January 15, 16, 
was the lowest ever recorded at this o l iseivitoiy in the course of 
thirty Lhiee years The reading was 46 F, the previous 
minimum having nccuued nn December 24, 1860, when the 
mercury stood at 6" 7 V. S J Perrv 

btonyhur&t Obseivatnry, January iG 


A "Natural" Experiment In Polarised Light 

Break off a plate of ice and hold it between the ^ky and a 
pool of water, lb lefleucd image will show the beautiful 
colours due to polarised Ji'ht 'i he incident rays should come 
from a part of the sky about 90" from the sun, and rellccLion 
should take place at the polarising angle fur watei, and the plate 
will probably require adjusting l» bung out the ni.Lxiii.um effect 
Water, vannmus, solid, and liquid, thus luinishesus with pul in ei, 
crystal, and analy ei 1 do not remember to have read any 
account oT ibis veiy simple experiment, for w huh Nature piovidcs 
all the uiatci laU. (has 1. WllliMbLl 

9, Beech Grove, Harrogate, January 10 


STATICS AND DYNAMICS OF SKATING 

M ANY years ago, when skating was but in its infancy* 
skates were made of bone, and if they could be 
made to stay on the feet they were considered to answer 
their purpose sufficiently w6ll 
More recently iron runners wiLh wooden beds came into 
use, and accuracy of adjustment on the foot, horizontally 
and longitudinally, was nude easier by means of leather 
straps and a sciew passing inLo the heel of the boot, and 
these adjustments, made haphazard, were quite sufficient 
for Lhe.skatmg of those days, namely forward skating 
Within the last twenty yeais however skating ha* made 
enoimoils strides, back skating becoming an essential 
qualification of a finished sparer, and hence not only 
more perfect forms of skate me demanded from the 
maker, but also the adjustment of them on the boot be¬ 
comes an impoitant part of his duty. 

There are three points to be attended to in the adjust¬ 
ment of thd skate, besides the obvious one of placing the 
skate medially on the foot. 

/ Height of foot off the ice where the greatest breadth 
of the sole of boot occurs 

2 Height of foot off ice at the heel 
3 Position of the skate longitudinally or lengthwise 
on the foot 


Ftrst, The height of the foot from the ice should be 
such as will enable the skater to lean over sufficiently 
when on a curve, and such that he may be able to get a 
owerful enough stroke If he is too low the edge of the 
oot will come m contact with the ice in leaning overt 
and also m taking a stroke . a fall ensuing in the firs, 
case, and a disagreeable and dangerous overstrain in the 
second To avoid these the sole of the boot should sub¬ 
tend an angle at the bottom of the runner of about 96 
deg 1 e for a sole 3^ inches broad the edge of the runnei 
should be inch from the sole, instead of varying from 
ij to ij inch, which are the heights of skates commonly 
met with 

This angle of 96 deg will be found to clear the icc in 
both striking and leaning over for most skaters, and any 
greater height than is given by this angle should not be 
used, as it is not necessary, and only throws an additional 
strain on the ankle 

Second The height at the sole having been fixed, the 
next point is what should be the height at the heel ? In 
fact is the foot to be parallel to the skate, or is it to rest 
on an incline ? 

Dove w.u the fir=.t person, in his 11 Skater's Monitor," 
published in Edinburgh in 1846, to write on the position 
of the skaLc on the foot, humming up his lemarks by 
snying, “Level woods then are for shoes whose heels 


Fig 6 b Fuf.l Fig 2 



and soles arc equally prominent, but high heels must be 
sunk into the skate-woods ” This was quite correct at 
that tunc, when back skating was little practised, and 
when the skate which was then worn was made very flat, 
in fact almost sLraight at and near the heel Now, by 
universal consent for figure-skating, the iron is made a 
segment - of a single circle from toe to heel, feet 
being the radius Yet, notwithstanding these changes, 
Vandcrvcll and William, as lately as January, 1880, in 
their “Figure Skating,” recommend the very same 
parallelism of the foot to the skate instead of parallelism 
of the top of the blade to the icc, as it should be foi 
modern skating, as 1 shall subsequently show 

In Fig I is shown the result of adopting Dove's or 
Vandervcll and Witham's position, ie no heel It 
might be thought that a person standing on a curve 
would balance comfortably at the middle of the curve, 
but this cannot be, for a person standing naturally on a 
level surface docs not distribute the weight of his body 
equally over the length of his foot, but by far the greater 
part comes on the heel, and therefore the centre of pres¬ 
sure of his body is nearer the heel than the toe, and con¬ 
sequently if he is standing on a curve the cui ve must roll 
up in front and down behind till the upward pressure ol 
the ice just passes through the centre of pressure of his 
body The point of contact of the skate on the ice will 
therefoic not only be much behind the centre of the 
skate, but will be a little behind the centre of pressure of 
his body when standing on a level surface, as he now 
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rests on an incline Of course the footstocks of the 
Skates being too low behind would produce the same 
effect as too low a heel to the boot, t.e, throw the balance 
Coo far back 1 - * 

Fig. 2 shows the position the Skate will have on the ice 
if the heel is too high, i t the centre of pie&sureis thrown 
too far forward, and consequently the skate must roll up 
behind in order to get the proper balance 

In Fig 3 is shown a skate in the proper position on the 
ice, i*e with the heel raised so high as to throw the centre 
of pressure on the centre of the foot and skate 

The proper height of the heel of the boot to obtain this 
result will depend on whether the footstocks of the skates 
are level, as they ought to be, and the exact height will 
vary with different individuals, depending Jon whether 
they naturally stoop or lean well back, and probably also 
on the boots they arc in the habit of walking in, and 
therefore can only be determined accurately by trial , buL 
a half-inch heel is by no means too low for moq persons 

Third With regard to Lhc adjustment of the skate 
longitudinally, Figs 4 and 5 will show the obvious effects 
of not fixing the skate properly on the foot, in Fig 4 the 
skate being put too far foiuard, and in Fig 5 too far 
back 

Having now shown how to procuie the balance on any 
desired part of the skate, it only remains to be shown 
why the [position of the skate, with the balance on the 
centre as 111 Fig 3, is the proper one , and as the effects 
of the various positions are most evident in skating turns, 
i shall confine myself entirely to them, commencing by 
giving the theory of turns, which I believe has never been 
satisfactorily explained 

It is impossible in a few words to describe accurately 
and fully the forces which come into action in making ,1 
turn, but my object will be attained by describing what 
I consider the basis of the whole theory of turns, namely, 
that a turn 13 not a twist round of the body made by the 
skater at the moment of the turn, but the turning round 
of the body is the result of a reaction of the ice on the 
skater caused by his putting his skate (by rolling on to 
the toe or heel) in such a position as to make that part 
of the skate bite or grip the icc, producing a force oppo¬ 
site, though not directly opposed, to lus direction of mo¬ 
tion, but parallel to it The direction of this reaction is 
shown by the arrow a in Fig 6 , and being exerted at 
some distance from the body, it necessanK tends to turn 
the body round 111 the* direction of the arrow b II will he 
evident that (he gieater the distance of the point of appli¬ 
cation of this force fiom the ruivc the skater is describ¬ 
ing, the greater will be the touple tending to turn round 
the body 

This action can be shown by means of a disk of lead r, 
in Fig 8, with a light rod through it If Lius be made to 
roll on a table, ana a force be applied to the rod at d by 
means of the finger, tlic action of reversing Lhe body and 
preserving the same inclination w ill be distinctly shown 
Suppose the skater then about to make a luck turn, and 
that he balances near the heel of his skate as in Dove’s plan, 
then, as he can only roll a vcryhttlc further back, ,1^. lie is 
already on the heel of his sVate, the leverage, and hence 
the couple tending to turn him round, will be nlmosL;///, 
the cusp he makc^ being of the shape shown in Fig 7, 
instead of being of the shape shown in Fig 6, and conse¬ 
quently if he is to turn round in tune he must give his 
body a wrench round, which is of com sc very inelegant, 
and very difficult to accomplish. If the balance is on the 
heel the cusps of the forward turns are much larger than 
the cusps of the back turns, thereby tending to make 
the back turns more difficult than is necessary , but even 
with the balance on the centre of the skate back turns will 
be more difficult than forwaid turns, as the formation of 
our bodies prevents the bending up of the foot more than 
a few degrees, even with a boot off, whereas we can bend 
it down 40 deg easily 


With the balance on the centre of the skate back turns 
can be performed without any vv rcnch or swing of the leg— 
a thing that is physically impossible if the balance is on 
the heel, as it muit be in Doves or V.indervell and 
Witham's plan. Char 1 ks Alex S'lEVENbON 


/OHN DUNtAN THE ALFORD WE A VER AND 
BOTANIST 

N the last day of 1880 the University of Aberdeen 
was presented with a herbarium of 1131 specimens 
of the British Flora, gathered, preserved, named, and 
locali-cd by an aged countiy weaver who lives near 
Alford in Abeidecnshire He is no ordinary man, as the 
accumulation of such a botanical collection is alone 
sufficient to pinve It represents a portion only of the 
scientific labours of nearly fifty years - for much of these 
have been destroyed by tune and the moth This 
remarkable man, who is now a pauper on the parish 
which his been Lhc scene of Ins uncxtinguishable scien¬ 
tific enLhusnsm, should be better known to the scientific 
world, and a short sketch ot lus life and labours may not 
be unacceptable to the readers of NatuRF. 

John Duncan was boin on December 24, 1794, so that 
he is now in his eighty-seventh year His parents were 
very poor, and could afford him only the merest rudiments 
of even the three R J s as then taught, for his education 
had to be sacrificed to the pressure of penury He learnt 
to read by laboriously spelling his way through the text 
in church, his writing has ever been very rude, but dis- 
tmcL, and his spelling is such an example of the phonetic 
as would delight Mr Pitman He was early sent to work 
and became a il customer weaver,” making into cloth the 
flax and wool sent to his home by his neighbours, and 
such he has remained ever since He married early in 
life, and had a son and two daughters , but his wife died 
more than thirty years ago, and all his family have gt>ne, 
he remaining as Lhc sole survivor Dunng the greater 
part of his long life he has dwelt in the valley of the Don, 
near Alford, and for nearly thirty years in the same 
cottage at Drogh^burn, in the pleasant hollow of the 
Lcorhel, hve miles above that village This cottage 
forms one end of a line of dwellings, lhc other belonging 
to a ditcher’s family who prepare his simple meals He 
occupies a single room, filled with the looms and other 
implements of his trade, open to the thatched roof, his 
bed re sling on some deals laid across the rafters, and 
reached by means of a ladder In this narrow space 
John Duncan has liv L d for hventy-eight years, a solitary 
man, in serene rontentment, upright and religious, work¬ 
ing laboriously for an hone-t living, cheered only by the 
hiend^hip of a few, his love of books and his devotion to 
the stud) of plants, which he has prosecuted with a 
single-minded enthusiasm that is as rare as it is beautiful. 
I visited him about three years ago and spent two days 
in his company, having long wished to do so from what I 
had heard of him fmin Ins deaicst friend and fellow 
student, Oharlcs Black I round him in good health, 
working haul at hi-, craft with sturdy and admirable 
independence, visited only by a few disciples whom he 
had inspired with a love of himself and the plants, 
unknown, self-contained, and happy even on the verge of 
want 1 examined his plints, talked of their history and 
the crowding memories they recalled of countless wander¬ 
ings in their search saw lus books on botany, theology, 
and general literatuie, which aie unusually numerous and 
costly for a poor man, convcised with him on many sub¬ 
jects, chiefly connected with lus studies, and his intimacy 
with Charles, whose friendship is now the chief comfort 
of lus age , and 1 left him charmed, inspired and rebuked 
by lus life, chancier, enthusiasm and wise contentment, 
the result of unweancd devotion to higher pursuits 

Some interest m the solitary student was roused by an 
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account I then gave of him. This account appeared m 
Good Words for April, May, and June, 1878, with pictures 
of himself and his cottage. It has recently been incor- 

f orated in whole into “ Leaders of Men/' by H. A. Page 
Marshall, Japp, and Co., London), and he was visited 
by not a few kindly spims whose open-handedness 
lightened somewhat the growing pressure of age and 
wanL Since then he has worked at his loom, winning his 
daily bread with heroic struggle, till a short time ago, 
when decaying power and some paralytic touches, in his 
eighty-sixth year, compelled him reluctantly to give it up 
and remove from his small but honourable workshop and 
study to be kindly tended by the ditcher's widow Many 
years ago his hard-won earnings—for he was always a 
most careful man—were dissipated through domestic 
causes over which he had no control, attended with heavy 
griefs. Since then his growing age has barely enabled 
him to live more than from hand to mouth, and now for 
some time he has had to do what must be inexpressibly 
keen to an independent soul like his, to accept from the 
parish a pauper's portion 

From ms earliest days, when he used to play upon the 
green cliffs of the high conglomerate coast of Kincardine, 
John Duncan had an intense love of plants, and long 
before he began their scientific study collected them for 
their medicinal uses, guided by Culpepper's ‘ 4 Herbal." 
It was not till he was forty years of age, when he was 
introduced in 1835 to Charles Black, that he commenced 
the study of botany as a science. Charles was a remark¬ 
able man, of great individuality and ability, and though 
twenty years his junior, at once gained over him an 
ascendency of the best kind, and inspired him with an 
ardent friendship that has been the sweetest solace of his 
long solitude He still lives as the gardener he was then, 
a botanist, geologist, ornithologist, numismatist, scientific 
student, theologian, and omnivorous reader at Arbigland 
in Dumfries, near the mouth of the Nith. When these 
two men met, Charles was settled as gardener near 
Alford, and under his guidance John at once began the 
systematic study of botany They soon conquered the 
flora of the Vale of Alford f the curious peak of Ben-a-chic, | 
where they found at an early date the Rubus chanuimorus, 
or cloudberry, being a favourite haunt. John, having his 
time, as a home weaver, more at his own command, by 
and by extended his excursions to greater distances, and 
before very long did the most of the county The 
enthusiasm with which these tvro humble men prosecuted 
their studies was wonderful, the morning light often 
surprising them at their work of classifying, drying, and 
arranging their accumulating treasurer The want of 
text-books of the science was sorely felt by them, and 
excited them to ingenious devices to supply it; a certain 
country inn, for example, being frequented by them, not 
for convivial purposes, but to obtain a sight of 11 Hooker/ 1 
which had belonged to the innkeeper's dead son The 
details of John's continued studies under poverty, diffi¬ 
culty, and trial are interesting and honourable, but these 
cannot be given here In order to extend his knowledge 
of botany and the flora of Scotland he used to take 
harvest work in different parts of the country, studying in 
succession the plants of each district, till lie had in this 
way traversed the most of the land from Northumberland 
to Banff, except some parts of the West and the High¬ 
lands ; bringing home specimens living and dead, 
planting the one in his own neighbourhood, and adding 
the other to his rapidly-increasing herbarium His 
knowledge of plants was minute and scientific, and the 
abundant technical terms were used with ease and in¬ 
telligently understood by the help of a Latin dictionary he 
had purchased for the purpose ; nor was it confined to mere 
technicalities* but extended to an unusual acquaintance 
with their habits, history, and uses. His collection of 
botanical works is surprisingly large and valuable, all 
purchased by his own hard-won earnings. His memory 


being as strong as his use of the pen was weak, he did 
not write down any details of the plants thus collected, 
but he could tell all these when asked with unerring 
precision, as well as relate the varied incidents, inter¬ 
esting, humorous, happy or hard, connected with their 
discovery. The names and localities have however been 
successfully obtained from him and written down, by the 
help of one of his disciples, Mr. J M. B. Taylor, of 
Aberdeen, who prepared the herbarium for the University. 

John kept his collection neatly laid down in volumes 
made by himself of newspapers of the period, of tea 
paper, which he thought a good protection against moths, 
and of other homely materials scented with camphor. 
Many of them of course decayed or were destroyed 
during the forty and more years they were in his 
possession, but even after discarding all imperfect 
specimens there remained 1131 plants now fully named, 
localised, and arranged by Mr. Taylor from John's 
unfailing memory They are divided in four books, put 
together by John himself. 

1 A general collection of some 500 specimens includ¬ 
ing ferns arranged according to the Linnxan system, 
100 of which are described by Prof Dickie, author of the 
"Flora of Aberdeen, Banff, and Kincardine," as rare or 
very rare 

2 An almost perfect collection of the flora of the Vale 
of Alford, many of the plants now uncommon. 

3 Specimens of about 50 of the grasses from the Alford 
district. 

4. Specimens of some 50 of the Cryptogamia of the 
district, chiefly mosses ana lichens 

John never possessed above a few of the very rarest of 
our British plants, not having visited the higher moun¬ 
tains and outlying regions where only such are found, but 
had been fortunate in obtaining a large number of local 
and very local, rare and very rare species They were 
mainly found along the eastern half of the country from 
Banff to Northumberland, excluding the Highlands. 

Such is a very slight sketch of the life and labours of 
this remarkable weaver. The presentation of his herbarium 
has revealed the sad fact that, independent and toil-worn 
as he has ever been, even to nigh eighty-six, he has been 
lately compelled to bear the pain and shame of depending 
on the parish for his daily bread 11 is books are of value, 
and would alone fetch a considerable sum, but these, the 
dear companions of his life, he cannot bring himself to 
part with, though now unable to enjoy more than a sight 
of them His beloved plants he would not barter for 
heaps of gold, and he has theieforc presented them to 
Aberdeen University, there, it is to be hoped, not only to 
do good educational work, but to exercise an inspiring 
impulse over many generations of students privileged to 
examine these far-fetchcd treasures 

An appeal has recently been publicly made in favour of 
the aged botanist, to enable him to spend his few remain¬ 
ing days in comfort and independence, supported by the 
free-will offerings of the scientific and generous, which 
have been amply won by scientific work admirably 
achieved. Scientific societies throughout the country 
could not better aid research than by recognising his 
merit, and making a contribution for such a worthy 
object. Shortly after my account of him in Good Words 
the Largo Field Naturalists' Club elected John an 
Honorary Member, and the same has been recently done 
by the Inverness Scientific Society and Field Club, which 
also made a donation to him of 5 1 } examples that might 
be honourably followed by other societies. A lively 
interest has been excited in his case, and has been 
already substantially expressed It is devoutly to be 
hoped that such a man will not be allowed to go down to 
his grave dishonoured and neglected 1 

William Jolly 

1 Subscriptions may be scot to William Jully, H.M. Inspector of School*, 
Inverses* 
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THE INDO-CHINESE AND OCEANIC RACES— 
TYPES AND AFFINITIES 1 
IV. 

ERE are the Raja of Gorontalo, N. Celfibes (Fig 22), 
the chief of Sendegcassi, S Niasj West Coast Sumatra 
(Fig. 23), and two natives of Tilolo (Fig, 24), all sup¬ 
posed to be more or less typical Malays whom it will be 
profitable to compare with Figs 19,20, 21, representing 
the Caucasian pre-Malay or Indonesian element in the 
Archipelago, In Fig 25 we have Mohamed-Yamalal- 
Alam, Sultan of the Sulu Archipelago who was compelled 
to accept Spanish supremacy in 1876 He is a puie 
Malay about thirty-four years old, like most of his sub¬ 
jects presenting a fine type far superior to that of the 
Malays of Malacca. Yet the Mongoloid element is un¬ 
mistakably betrayed, especially m the high cheek-bones, 

} )resenting such a striking contrast to the regular European 
features of the Indonesians (see Figs 19, 20, and 21) The 
poi trait is from a photograph forwarded to France by 
MM. Montano and Rcy, and originally published in La 
Nature , April 3, 1880 

But if we must speak with great hesitation and much re¬ 
serve of a common Malay type, we can speak all the more 
confidently not only of a common Malay speech, but of a 
common “ Mulayo-Polynesian,” and even of a common 
lndo-Pacific speech Indeed the chief objection to the 
linguistic expression Mulayo-Polynesian is that it is no 
longer sufficiently cumprehensne In the alternative 
Indo-Tacific, which, on the analogy of Indo-Euiopcan, I 
have proposed as a substitute, the first component must 
be taken in two senses, so as to include both the Indian 
Ocean and a portion of Further India. When Fr. Muller 
wrote : “ So much remains certain, and will never by the 
most brilliant and cogent leasomngs be disproved 4 the 
Malayo-Polynesians are connected with no Asiatic people,” 
he had in his mind not so much the '■ M.ilayo-Polynesian 
race” as the Malayo-Polynesian languige In this sense 
the statement was true enough according to his lights In 
common with other eminent philologists he entirely over¬ 
looked Cambojan, or from insufficient data probably 
icgarded it as .1 monosyllabic-toned language allied to the 
Indo-Chinese family He consequently considered it as 
fundamentally distinct fiom the Mala) o-Polynesian group, 
which is admittedly polysyllabic and untoned But we 
have already seen m Section IV that Cambojan or 
KhmCr is not a mcmbci of the Indo-Chinese family, and 
that it is polysyllabic and untoned, like all other known 
forms of speech In the above-quoted paper "On the 
Indo-Chinese and Intcr-Oceamc Races and Languages” 
(pp. 15-22) I further show that the true affinities of Khm£r 
are with the Malayo-Polynesian tongues, the whole 
forming a vast linguistic family stretching fiom Mada¬ 
gascar to Easter Island, west and east, from Hawaii to 
New Zealand, north and south, and with its basis sLill 
resting on the Indo-Chinese peninsula, where it originated, 
and whence it has been diffused throughout the Oceanic 
area with the migrations of the Mongolo-Caucasian races 
Here it has long reigned supreme, continually encroaching 
upon and surrounding, as in so many detached enclaves, 
the diverse Negrito and Tapfian tongues, but itself now 
threatened with extinction by the advancing Siamese and 
Annamese on the mainland, and by the still more 
aggressive English in Polynesia 

All the arguments establishing the intimate connection 
of the Cambojan and Malayan languages need not be 
repeated; but that based on the principle of modifying 
infixes has attracted so much attention, and is in itself so 
interesting, that the readers of Nature will perhaps be 
glad to have it here resumed — 

,f Common to the Khm&r and Malaysian tongues is 
one feature so peculiarly distinctive as of itself alone 
almost sufficient to establish their common origin. This 
is the use of identical infixes, which, though forming a 

1 Continued from 11 351, 


marked characteristic of KhmCr, Malay, Javanese,Tagala, 
Malagasy, and other members of this group, has not yet 
been generally recognised . The infixes in question 
are always the same, the liquids m and «, and even mn, 
with or wuhout the connecting vowels a, o with jw/ a, i 
with «. Thus — 

IN Khm£r . m, am, ovt } n. 

Slap, dead , samlap, to lull. 

Sruoch, pointed , samrunch, to point. 

Thleak, to fall, toinle.iU, La throw down. 

Koloin, to fall, romloin, to knock down. 

Chereap, to know, chumreap, to show, teach, make known. 
Kur, to draw , Komnur, a design 
Srek, to cry; sainrek, a shout. 

Click, to share , chauinek, a part or portion. 

Sauk, to corrupt, samnauk, a bribe 
Pram, to publish , bamrain, a notice. 

Pang, to w ish , bamnang, a wish 

Rep, to confiscate , rnmbep, seizure, thing seized. 

Ar, to saw , Anar, a saw 

In Mai agasy : in, cm 

llamna, food , homana, to eat. 

Tady, twisted, a tope; tonndy, strong 
laralra, glaring, Luinaratra, transparent. 

Safotra, overflown; somafntra, brimful. 

bany, likeness, snniany, like 

Safy, spying ; soin ify, m Tht of distant object. 

Vidy and vinidy, bought. 

Vaky and wnaky, broken. 

In Malaysian. urn, dm, in. 

Javanese. 

Rayah, to bereave ; nnaya, to be bereft. 

Hurub, flame, hnmurub, to flame 

Halinbin, a small fruit, hinalinbin, a round gem. 

Tagala. 

I]asa, to read , bumasa, to make use of reading. 

Kapatir, brother, kinapilir, brotherly. 

Tapay, to knead ; tmapay, bread. 

Guntin, shears , gumuntin, to cut with shears. 

Malay. 

l'alu, to beat; pjunalu, a club 
Pukul, to strike , paumkul, a hammer. 

Sipit, to grasp ; umpil, aii anchor 

Padam, to extinguish . pamadam, an extingmshcr. 

Tilth, to choose, pamilihan, choice” (pp. 20-j). 

This characteristic, of which nothing but the faintest 
echoes occur in any other linguistic system, is obviously 
one that is incapable of being borrowed, as prefixes and 
suffixes may occasionally be borrowed Hence it mus* 
be regarded as an organic principle developed in the 
primitive speech before its differentiation into the various 
Oceanic branches, whose common origin seems thus to 
be established beyond question The theory of such a 
remarkable feature being evolved independently at severai 
points in this linguistic area and in no other cannot be 
seriously entertained 

Here therefore we have one type of speech everywhere 
common to two racial types, and the question arises, how 
all the Malayan peoples have come to speak exclusively’ 
polysyllabic untoned tongues, while their nearest kindred, 
the Mongoloid peoples of I ndo-China, still speak exclusively 
monosyllabic toned language^ To explain this pheno¬ 
menon we must remember that, as already pointed out, 
the polysyllabic-speaking Caucasians preceded the mono¬ 
syllabic-speaking Mongols both in Farther India and in 
the Archipelago Hence when the Mongols quitted the 
mainland they found the islands occupied by the Cau - 
casians, with whom they amalgamated, and whose speech 
they adopted. .Similar instances, though perhaps not on 
such a large scale, have occurred often enough elsewhere, 
even in historic times Thus the Mongolo-Tatar Aimaks 
and Ha?aras oi" North Afghanistan all now speak 
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Persian; the Ugro-Finnic Bulgarians have been Slavon- 
ised in speech since the tenth century; the Northmen of 
the Lower Seme valley entirely forgot their Norse tongue 
within tivo generations, and many of the early English 
settlers in Ireland rapidly became “ Hibermores ipsis 
Hibermcis,” more Irish than the “ Itishry " themselves. 
Special causes, arising from the utterly antagonistic 
nature of toned and untoned languages, must have accelc- 



flU Ja—Malayan 1 ype, L ele'ucs uT tjurani.il ' 


rated the process of assimilation in Malaysia, where 
nevertheless its universality still remains a mnaikablc 
circumstance For it is undoubtedly surprising that not 
a single Malay community should have succeeded in 
retaining its original monosyllabic speech, and still more 
surprising to find that every trace of monosyllabism had 
already disappeared, at least from Java, Madura, and 
Bali ftome two thousand years ago The old Kawi 


language current in those islands and reduced to writing 
by the Buddhists at that remote period is as genuine 
a polysyllabic tongue as its modern representatives, 
Javanese, Sundanese, Madurese, and Balinese 

The eastern or Sawaiuri branch differs greatly from the 



!• k« 33 —Mila) an I’ype. Sumatra Chief of Send egr ami, Nias Island 

weslcrn or Malawian, with which it hai nowieally little 
m common beyond the fundamental elements But these, 
after a separation of probably many thousand years, are 
still numerous enough to establish be>ond all doubt their 
primeval unity. In this instance, however, as in so 
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many others, community of speech in no way involves 
community of descent, for we have just seen that the 
lansaafe now spoken by the Malay races was in nil 
probability imposed upon them by their Caucasian pre¬ 
decessors in the Archipelago. On the other hand there 


is no reason to suppose that the Eastern Polynesians ever 
spoke any other than their present language, its resem¬ 
blance to the Malay being due not to Lncir relationship 
with the Malay people, but with the Indonesian Cauca¬ 
sians, from whom the Malays borrowed their speech. 
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Like the other members of the family Sawaiori is agglu- 
tin it log, but it occupies a very primitive or undeveloped 
position in that order of speech. Thus it betrays very 
slight traces of the infix principle, but it possesses as a 
prefix the same particle Pta, which in Cambojan and its 
Malaysian congeners appears as an infix. In Samoan, 
for instance, fai — to do, but mafai ■= to be able , 
sasa*a = to spill, masa'a * spilt ; hhgi - to pour out, 
mahgi = to be poured out; fast = to split, mafasi ~ Lo 
be split off, fati -= to break, mafati « to be easily 
broken , fola =■ to spread out, nutfola = 
to be spread, out, gaegae = to shake, 
tndgaegae ■■ to be loose; goto = to sink, 
magoto a to be sunk or waterlogged, and 
so on, generally in an intransitive or passive 
sense. 

But the chief peculiarity of the Sawaiori 
tongues is their extremely simple phonetic 
system, comprising no more than fifteen 
letters (five vowels and ten consonants), with 
no closed syllables or combinations of two 
or more consonants without an intervening 
vowel Hence the strange forms assumed by 
English and other European words in the 
mouths of the natives When he visited 
Tahiti m 1769 to observe the transit of Venus, 

Cook tells us that “ after great pains they 
found it utterly impossible Lo teach the 
Indians to pronounce their names . . 

They called Capt Cook, Tootc , Mr Hicks, 

Hete , Molineux they renounced in absolute 
despair, and caLled the master lioba, from 
his Christian name Robert, Mr. Gore was 
Toarro , Dr. bolander, Torano , and Mr 
Banks, Tapane, Mr Green, Eterec, Mr- 
Parkinson Patim , Mr. Sporing, Pohni ; 

PetersgiJl, Petcrodero , and m this manner 
they had now formed names for almost every 
man in the ship” {Fir\t Voyage) 

To lesume: in the Indo-Chinese and 
Oceanic regions we have altogether five dis¬ 
tinct types—three dark (Negrito, Papuan, 
and Austral, with the doubtful Tasmanian), 
one- yellow (Mongolian), and one brown 
(Caucasian). These, with their various rami¬ 
fications and intenninglings, give the seven 
main divisions of our scheme, which may 
now be expanded and complemented as 
under. Here, for reasons fully specified, 
the familiar term “ Malayo-Polynesian * dis¬ 
appears, and Malay itself sinks to the position 
or a variety of the Mongolian type. Al¬ 
though grouped with the Oceanic branch of 
this division, it should be noted that the 
Malays also occupy most of the peninsula 
of Malacca But they seem to be intruders 
in this region, the true aborigines of which 
are the Negrito Samangs, and in any case 
their real home in historic limes is the 
Eastern Archipelago. 

A.—DARK TYPES 
I Negrito,— Aetas of the Philippines , Andamanese 
Islanders , Saumngd of Malacca , Katanga of Java 
Karons of New Guinea. 

IT. Papuan —1. Central Branch Papuans proper of New 
Guinea and adjacent island", Mafors, Arfaks, Koiari, 
Koitapu, Waigiu, Am, Sol watty, My sol, Gebi, &c, 
2 Eastern Branch Sub* Pap dans Eos' (Melanesians), 
Admiralty, Lcmisude, New Britain, New Ireland, 
Solomon Islands, New Hebrides, Loyalty, New 
Caledonia, Fiji, 3. Wutern Branch Sub-Papuan, 
West (*' Alfmos ”) - Florn, Ceram, Bum, Timor, 
Parts of Gilolo, Banda, Kissa, Savu, &c» 

III. Austral —Australians, Tasmanians (7). 


B.—CAUCASIAN TYPES (Fair and Brown) 

IV Continental Branch —Khmer or Cambojan Group: 
Khmcrs proper, Khmerdom, Charay, Slieng, Cham, 
Banhar, Xong, Khang, &c 

V. Oceanic Branch.— Indonesian Group Uattas of 
Sumatra, Dyika of Borneo and Celebes, some " Al¬ 
faros ” of Ceram and Gilolo, Mentawey Islanders. 
Sawaiori or F.astem Polynesian Group Samoa, 
Tonga, Tahiti, Marquesas TuamoLu, Maori, Hawaii, 
Tokelau, Ellice. 


C —MONGOLIAN TYPES (Yellow and Olive Brown) 

VI. ContiNilNTALBranch —Indo-ChineseGioup Chinese, 
Annamese, Tibeto-Burmese, Thai (Siamese, Laos, 
Shan, Khamti), Klia.su, Khycn, Karen, Kuki, Nog*, 
A horn, Mishuu, Bhod 

VII, Oceanic Branch. —Malayan Groups Malays Propei, 
Javanese, Soudanese. Madurese, Balinese, Macassar, 
Bug]; Malagasy of Madagascar , regain-Uisayons of 
Philippines , Formosan Handers , MiTcroncauna 
(Pelew, Carolines, Kidrone's Marshall. Gilbert 
I bland',) 

It thus appears that the three great divisions of man¬ 
kind (A, B and C) are m possession of an ethmeal 
region which some anthropologists have regarded as the 
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cradle of the human race. Observing that the anthro¬ 
poid apes of equatorial Africa—gorilla and chimpanzee— 
are dollchocephalous, while those of Malaysia—orang-utan 
and gibbon—are brachyccphalous, certain polygenists 
have suggested that the former may be the progenitors 
of the doUchocephalous Negroes, the latter of the brachy- 
cephalous Negritos. But we have seen Lhat the Papuans 
of the extreme east (New Hebrides, Fiji, &c) arc also 
dolichocephalous, and even of a more pionounced type 
than the natives of Sudan On the other hand, tne 
O bon go s, Aldus, and other pigmy tribes of Central 
Africa appeal to be brachycephalous, 1 so that the theory 
fails at both extremes, Fiji and the Gaboon Assuming 
however that mankind may have been evolved in the 
Eastern Archipelago or in some now submerged adjacent 
lands, and bearing in mind the relative value attached to 
the idea of race, as implied in our definition of species, 
the present conditions might still admit of explanation. 
In the Andamanese Islanders, whom Prof Flower justly 
regards as of an “infantile type," and in the Javanese 
Kalong, whose features von Rosenberg describes as the 
most decidedly apc-like he had ever seen, we would have 
still in situ the earliest extant representatives of primeval 
man. Migrating westwards* across a now lost “ Lemuna,” 
this primitive Negrito race may have leached equatorial 
Africa, where it is still represented by Du Chaillu's 
Obongo, Lenz’s Abongo or Akoa, Schweinfurth’s Akka, 
and where it may under more favourable conditions have 
become differentiated into the Negro of Sudan Migrating 
eastwards across a continent of which the South Sea 
Islands are a remnant, the same Negritos may have 
similarly become slowly differentiated into the present 
Papflan or Melanesian peoples of those islands. Mi¬ 
grating northwards, before the severance of the Archi¬ 
pelago from the mainland, they reached Malacca and 
the Deccan, where they may still be represented by the 
Maravans and other low castes of that region Moving 
thence over the Asiatic continent, they became under 
more temperate climes differentiated, first probably into 
the yellow Mongol, and then through it into the fair 
Caucasian type But however this be, the subsequent 
migrations of the Mongols and Caucasians to the Archi¬ 
pelago, as above set forth, was probably, after all, but a 
return under new forms to their old homes. Here their 
mutual intcrminglings have again evolved fresh types 
and sub-types, producing a chaos of races whose true 
affinities I have endeavoured in these papers to elucidate, 
while fully sensible that in all such inquiries the last word 
still must h* } fefox qui potmt rerum cognoscere causa r 

AH Kkane 


THE PHOTOPHONE 

HE following calculation, made with the view of 
examining whether the remarkable phenomena 
recently discovered by Prof Bell could be explained on 
recognised principles may interest the readers of Nature. 
I refer to the un-electrical sounds produced by the simple 
impact of intermittent radiation upon thin plates of various 
substances. 

It has been thought by some that in order that a body 
exposed to variable radiation may experience a sensible 
fluctuation of temperature its race of cooling must be rapid. 
This however is a mistake. The variable radiation may be 
divided into two parts—a constant part, and a periodic 
part—and each of these act independently. Under the 
influence of the constant part the temperature of the body 
will rise until the loss of heat by radiation and conduction 
balances the steady inflow; but this is not appreciable by 
the ear, and may for the present purpose be lefc out of 

1 The Akkea certainly, but Lem Menu to think that the Abongoi are 
doliehocephaljui, go that ihii pome remain* ktill to be settled Ur Riroard 
Dam however in hii Thesaurus CrnnMfum recornlwi bimchycephaly in 
equatcuu] Africa, four out of eighteen ikulb in hn collection from Lhis region 
bong distinctly hrachyLcphal ms 


account. The question is as to what is the effect of the 
periodic part of the whole radiation, that is, of a periodic 
communication and abstraction of heat which leaves the 
mean temperature unaltered. It is not difficult to see 
that if the radiating power of the body were sufficiently 
high, the resulting fluctuation of temperature would 
diminish to any extent, and that what is wanted in order 
to obtain a considerable fluctuation of temperature is a 
slow rate of cooling in consequence of radiation or 
convection. 

If 6 denote the temperature at time /, reckoned from 
the mean temperature as zero, q be the rate of cooling, 
E cos p t the measure of the heating effect of the incident 
radiation, the equation legulating the fluctuation of tem¬ 
perature is— 

d -± + q6- E COS fit. 

a t 

Thus— 

A * E cos (j * / + f ) 

showing that if p and E be given, 6 varies most when 

<7 = o 

Let us suppose now that intermittent sunlight falls 
upon a plate or solid matter If the plate be transparent, 
or absorb only a small fiaction of the radiation, little 
sonorous effect will be produced, not merely because the 
radiation transmitted is lost, but because the heating due 
to the remainder is nearly uniform throughout the sub¬ 
stance In order that the plate may bend, as great a dif¬ 
ference of temperature as possible must be established 
between its sides, and for this purpose the radiation should 
be absorbed within a distance of the order of half the 
thickness of the plate If the absorption be still more 
rapid, it would appear that the thickness of the plate may 
be diminished with advantage, unless heat conduction in 
the plate itself interferes. The numerical calculation 
relates to a plate of iron of thickness d It is supposed 
that q is negligible in comparison with p t i c that no 
sensible gain or loss of heat occurs in the period of 
the intermittence, due to the fluctuations of temperature 
themselves. 

If the posterior surface remains unextended the exten¬ 
sion of tne anterior surface corresponding to a curvature 

p * 15 —.and the average extension is — Let us in- 

p ‘ 2 p 

quire what degree of curvature will be produced by the 
absorption of sunlight during a time /, on the supposition 
that the absorption is distributed throughout the substance 
of the plate, so as to give the right proportional extension 
to every stratum. 

Zf Hide note the heat received in time l per unit area, 
c the specific heat of the material per unit volume, £ the 
linear extension of the material per degree centigrade, 
then 

-L- 2eHt 

p c.d A 

In the case of sunshine, which is said to be capable of 
melting ioo feet of ice per annum, we have approxi¬ 
mately in C.G. S measure 

Ht -i -008 /. 

Thus I - . 016 iL 

p cd x 

For iron e — *000012, c — 86. 

Thus if t = a 1 (of a second), d ■= *02 cents. 

I ■" <5 

- - rii x 10 

P 

This estimate will apply roughly to a period of inter¬ 
mittence equal to girth of a second, xe to about the 
middle of the musical scale If the plate be a disk of 
radius r, held at the circumference, the displacement at 
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(he centre will be —. or ’$6 r 1 X 10-■ In the case of 

2p 

a diameter of 6 centimetres this becomes 5 o x 10- 
Five-millionths of a centimetre is certainly a small 
amplitude, but it is probable that the sound would be 
audible. In an experiment (made, it is true, at a higher 
pitch) I found sound audible whose amplitude was less 
than a ten-millionth of a centimetre 1 We may conclude, 
I think, that there is at present no reason for discarding 
the obvious explanation that the sounds in question are 
due to the bending of the plates under unequal heating 
January 13 Raylligh 


NOTES 

We regret to learn of the death of the Rev Humphrey Lloyd, 
D D., Provost of Trinity College, Dublin, on the 17th inst , at 
the age of eighty-one years. Dr Lloyd’s contributions lo 
scientific literature have been many and important, and to these 
and to his career generally we hope to refer at length morn next 
number. 

PROF. Huxley has been appointed to the Inspectorship of 
Fisheries vacant by Lbe death of Mr. Frank Buckland, 

The Queen has been pleased to confer a pension of 200/. 
upon Mr, Alfred Russel Wallace. 

The election of Dr. B. A. Gould of Cordoba in the place of 
the late Prof C. A. F. Peters, director of the Observatory at 
Kiel, as Correspondent of the Academy of Sciences at Pans, 
completes the authorised number in the section of Astronomy 

York has already begun to make preparations for the 51st 
meeting of the British Association in that city on August 31 next. 
A meeting is to be held on the 26th mat to appoint a reception 
committee and take other steps in connection with the approach¬ 
ing visit of the Association The local secretaries are the Rev 
Thomaa Adams and Dr. Tempest Anderson. 

The well-known collection of fossils formed by the late Mr. 
E. Wood of Richmond, Yorkshire, has been purchased by Mr 
William Reed, KGS, of York, and by him presented to the 
Museum of the Yorkshire Philosophical SocieLy, York. The 
collection consists of about 10,000 specimens, and is specially 
nch in fossils from the Carl oniferous rocks. 

The great sou it of the Pans Observatory will tnke place on 
February 5. One of the features of the display will be a Benes 
of vacuum tubes exhibiting the spectral peculiarities of the 
several gases inclosed. 

Dr. Fritscii, Professor of Zoology at the University of 
Prague, has sent us a specimen of a cast, taken by the galvano- 
plastic process, of a skeleton of one of the extraordinary Laby- 
rmthodont reptiles, described by him in his work, 11 Fauna dtr 
Gaskohle dcr Permfurination Uohmens.” As the matrix m 
which these skeletons are found contains much pyrites, it soon 
crumbles away on exposure to the air. By this process of Dr. 
Fritsch's the specimen 1 ; however may be examined, even when 
magnified twenty-fold, and all little minutue of the skeleton 
can be seen, Complete sets of these galvano plastic caste, re¬ 
presenting all the more important reptile remains found, can 
be had on application to Prof. Fntsch. 

In Siliena, a country so rich in gigantic fossils, the body of a 
colossal rhinoceros has been discovered in the Werchojanski 
district. It was found on the bank of a small tributary to the 
Jana River, and was laid bare by the action of the water. 
Similar to the mammoth washed ashore by the Lena River in 
I799i it Li remarkably well preserved, the Bkm being unbroken 
and covered with long liair. Unfortunately only the skull of 
Fnn Roy. Soc 1B77 


this Tare fosul has reached bt. Petersburg, and a foot is said to 
be at Irkutsk, while the remainder was allowed to be washed 
away by the river toon aFter it had been difacovered. The inves¬ 
tigation of the skull gave the interenting result that this rhinoceros 
(A 1 Alcrckn) is a connecting form between the species now existing 
and the so-called Rhinoceros tuhorrhmus , remains of which are 
not unfrequently found in the gravel strata of Eastern Prussia. 
It is supposed that R McrcLu is Ihe now extinct inhabitant of 
the eastern part of Siberu. 

Herr Julius Gillie, a wealthy merchant of St Petersburg, 
offers a pnze of 1000 florins for a popular work on 11 Kant’s 
Views on the Ideality of Time and Space ” Hirr Gillis will 
not only pay Ihe cost of publishing of the work which obtains 
the prize, hut will also let the author have the profits its sale may 
realise. Details regarding this matter can be obtained from 
Last's Literary Institute at Vienna. 

Mr Warren De La Rue will, on Friday next, the 21st inst., 
deliver his discourse at the Royal Institution on n The Pheno¬ 
mena of the Electric Discharge with 14,400 Chloride of Silver 
Cells." Prof. Schafer will give the first of a course of 
twelve lectures on the Blood, un Tuesday next (January 25), 
Mr. Francis iruefler, the first of a course of four lectures 
on the Troubadours, on Thursday next (January 27), and Mr. 
Sidney Colvin the first of a course of four lectures on the 
Amazons, on Saturday next (January 29) The next Friday 
evening discourse will be given by Dr. Arthur Schuster, on the 
Teachings of Modern Spectroscopy, on January 28. 

Mr. E. T Sachs sends us some interesting notes from Bata¬ 
via —“Within the past month I have been so lucky as to make 
what I hope is a very interesting if not remarkable discovery 
On the Island of Bilibin, 200 miles from here, I found a fresh¬ 
water fish which produces its young living from its mouth I 
am quite prepared for the cry of incredulity that will be raised, 
but I conducted my observations with living fish and closed 
door?, and what I assert is undeniable the eggs are hatched in 
the lower portion of the head of the fish, and arc projected out 
at the mouth and from nowhere else I have secured several 
‘.pecunens, wluch I shall .send to Dr. Gunther, who will of course 
at once set the matter at rest. 1 also got on Biliton a butterfly, 
which is either a new Theda or dse it is the male of the pretty 
Afyrina nrvea peculiar to the island I fancy it must be the 
latter. I was unly three weeks on the island on other business, 
and was never two miles from the shore, so I have reason to be 
satisfied with my trip 1 mean to go again next May or there¬ 
abouts, and go into the interior, and also try to get some living 
fish to breed from in BaLavia . . There is a Dr Schluyter 

here who is working hard at invertebrate 1 ; lie is just busy on 
the tn-pang family, and will no doubt pioduce affine monograph 
He geLs some fine crustaceans from the Sliaits of Sunda. I 
have shown him my fish, and he knows nothing of it.” 

On the subject of crickets Mr Sachs writes —“These are 
sold in the markets in B.ilavia, inclosed in small bamboos. 
There is not much superstition about it, as little ticklers (pieces 
of stick with a bunch of plants analogous to our broom lied 
un the end) are sold with it wherewith to stir up the unfortunate 
insect when it doesn’t chnp. Only children buy them ” 

A swarf shock of earthquake was felt at Peshawur at 4 a ' m 
on December 10. The atmosphere was clear at Lbe time; small 
drafts ard eddies of cold wind followed the shock The 
previous evening there had been a few drops of rain, the first 
for three months. The temperature was rather warmer than it 
had been, owing to the sky being more overcast A smart 
shock was felt at the Bridge of Allan, near Stirling, on the 
morning of the 12th, about seven o’clock. There was a severe 
shock at Thurgau on the night of the 13th, accompanied by 
underground noise*. 
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The difficulties of the old‘Pans Municipal Council with the 
gms company were not adjusted before its dissolution. We 
believe that the new Municipal Council is sure to accept all 
the proposals coining from any gas company which has proved 
practically by some previous experiments the value of their system, 
and are willing Lo accept n remuneration proportional to the 
qnantity of light produced on a scale smuhr tn Lhe Lontin agree¬ 
ment, yu. ro demers for each 120 or 1 jo sperm candles. 

The Kunch Government has appointed an engineer of the 
Fonts et Changes, M dc Villier clu Tcrroge, to repoit on the 
possibility of establishing 111 Fans underground railways The 
difficulty is in the length of the tunnels to lie excavated, which will 
be greater than on the Metropolitan Railway, and the necessity 
of procuring smoke-consuming engines 

On the 7th mat <1 silver tea and coffee service was presented 
by the Mayor of I iverpjol, in Lhc name of a large number ol 
subscribers, to Mr A Norman Tate foi his disinterested efforts 
to promote scientific education in Lhat city 

A Glneral f bn ticultural Exhibition will be held at Fiank- 
fort-on-Mam from May I lo October I this year Particulars 
may be obtained by applying to 11 Die Gaitenbau Gesellsihaft M 
at Frankfort on-Main 

THE Electric Railway, constructed by Siemens and Halskc f 
between the Anbalter Station, in Berlin, and Lhc suburban 
village of T ichtenfcld, has hem satisfactorily completed, and 
will be opened to iubln traffic on the 1st of next month. 

A NEW electric limp ha, Lien hi ought nut in Paris , it is a 
combination of Lhe YVerdermann with a perforated cirbmi filled 
by an insulating nudmiu, ll is said to work well. 

At a meeting of the Council of the Kpping Forest Naturalists 1 
Field Club, held on Saturday evening, January 8, the fallowing 
resolution was passed on the motion of Mr Francis George 
Heath, seconded by Mr N F Kobarts, l 1 G S,—"Hint the 
Council of this Society, on behalf of the Urge section of the 
population of London ini elected m the pursuit of Natural 
History, desires to record an emphatic pruier against the pro¬ 
posal of the Great Eastern Railway Company to carry a line 
across Epping hnrest, believing that it is wholly unnecessary for 
the Railway Ln take the route projected, and that it would not 
fail to prejudicially affect Lhe advantages secured by lhe Kpping 
Fore&t Act, which directs that lhe forest is to be preset veil as far 
as po 3 «ible in its natural aspect ” 


OUR ASTRONOMICAL COLUMN 

Janson’s lSiah Ob 1600, —The so called Nova uf 1600, which 
n 34 Cygm nf Flam lied, and P Cygm of bchonfeld's cat-logues 
of-variable stars, was discovered by Wilhelm Jansorr, a pupil of 
Tycho Uraheks, and entered upon his globe 111 that year. It has 
been erroneously slated in sjine a trouomical works (as in 
Casslm'i "Elements d’Astronomic) that Kepler was a cu- 
dUcoverer of this star, of which he himsdf informs us to the 
contrary in bis treatise, "Dc sheila term honoris in Cygno, qua: 
ad annum MDC full incognita need 11m extinguatur, Nanntio 
gjtronomica" , this is apjwnded lo hi, well-known work, " De 
atella nova in pedc Seipcntani," published at Pi ague in 1606 
At p. 154 we rtad, "Cum mense Majo anm 1602 prinuun literis 
monerer de novo Cygm phaenomenn,' 1 &c., while at p 164 
Kepler says distinctly Lhat Janson was the discoverer, " Primus 
«t Gulie)mu*. Jansomus, qui hanc novum a te prnuum anno 
l6ao, conspecLam profitetur inscnplum in globnm cilcstem anno 
1600 cdituul facta ' Kepler gave the position of the star for the 
«od rtf 1600 in U A. 300" 46', Decl + 36“ 52'. He observed it 
during nineteen years, it became fain term 1619, and disappeared 
in 1621, though Fortum Liceti dates a reappearance in the same 
year. In 163$ Dominique Cassini observed it again , it increased 
during five yeai-, until it attained the third magnitude, and 
afterwards diminished On the testimony of Uevehus, it re¬ 
appeared 111 November, 1665, it was again famr 111 the following 


year, but subsequently brightened without reaching the third 
magnitude, in 1677 and 1682, it was only of the sixth magnitude. 
CVsmi says on June 24, 1715, a star of this magnitude was seen 
ill lhe position of P (Bayer) equal to the three which are near 
that marked b in Cygnus by Bayer. 

Edward Pigott was at some pains to elucidate the history of 
this stai in a communication presented to the Royal Society In 
17S6 ( Philos Trans, vol. Ixxvi. p. 189). He says he had 
minutely examined the observations made m the previous century 
with Lhe fallowing results as to Lhe star's fluctuations 

1 Continues at its full bnghtne-s for about five yeais, 

2 Decreases rapidly during two years 

j Invisible to the naked eye for fom years. 

4 Increases slowly during seven yeais. 

5 All these changes, or its period, arc completed in eighteen 
years 

6 It was at its minimum at the end of the year 1663 

It does not always increase to the same degree of brightness, 
being someLnncs of the third, and uL other limes only of the sixth 
magnitude. He adds that he was entirely ignorant whether It 
were subject Lo the same changes since the beginning of the 
eighteenth century, as lie had not met with any series of obser¬ 
vations upon it. 

It cannot be said that Pigott's conclusions (which Schonfcld 
appears tu think utc only indifferently supported by the observa¬ 
tions upon which they are stated to be founded) have received 
any confirmation since his time. If 111 the absence of systematic 
•*enes of observations we consult the catalogues of the present 
century, we have the following e>tnnate* of magnitude amongst 
others — Piazzi, 5-6, Bessel, G 7 (on September 14, 1825) , 
Argdandcr’s UranomrCna, 5 ; and Durehmurfmtttg f 5 3 , 
Varnall, 5*2 , Radclifle observations, 1870, 5‘8 lint m view of 
the undoubted variation in the brightness of this star m past 
tunes, more regular observation seems desirable. Has it ever 
been carefully examined under the spectroscope? Its light has 
a 'droiig yellow cast Madler found no appreciable proper 
motion 'lhe star occurs in the second Radclifle catalogue, and 
in the Greenwich catalogue of 1864 The position earned back 
to Keplei’s epoch hom these autli unties is in close accordance 
with that given in his treatise. 

Thl New Cape Caialoiiue —At the meeting of the Royal 
Astronomical Society on the 14th nisi Lhe Radclifle observer, 
Mr E J Stone, laid upon the table the complete sheets of his 
great Catalogue of Southern Star**, observed during his superin¬ 
tendence of Lhe Royal Observatory, Cape ul Good Hope, which 
has been printed since hn return to England This very im¬ 
portant work contains the places of between livclve and thirteen 
thousand stars, including, in addition to thr stars observed by 
I aeaille, a considerable number of stars falling within similar 
limits of magnitude. " A stereographic pi ejection, showing the 
distribution of lhe stars contained in the Cape Catalogue, 1880, 
between no" and i8o a N F.D ” has been lithogiaphed by Mr. 
btone. We believe a number of suspected cases ot large proper 
motion amongst the southern <dars di appear under the new 
determination of their positions at the C,ipe. 


BIOLOGICAL NOTES 

ARCHiTOPTERYX mAcrura —A very able artide on this 
strange-feathered animal by Prof Carl Vogt was read before Lhe 
Saint Gall Meeting of the Congress of Swiss NaLinraUsts, and 


Iithographica) from the impression of a "bird’s” feather in the 
Solunhofen slate, I'rof Owen, 01 the discovery by Dr 
Hakerlein of a specimen (imperfect) described it "as he alone 
knows how to do." The head of this specimen was wanting 
Dr, Haherlein’j son, about 1875, succeeded in splitting a slab 
bo L kilfully a** to have on one of its halves the whole animal, and 
on the other its impression Thi*. specimen Herr Haberlein is 
nnxious to dispose of, and it is the one described by Carl Vogt 
The animal preserved in the slab in of lhe sue of a ringdove. 
1 he remains described by Prof. Owen belong to the same special, 
but to an example greiter by a fifth. It is entire; the head, 
neck, trunk, and hind-quarters are placed in profile, the 
head is bent backwards, so lhat its top neatly touches 
the back, The wings, united at the shoulder girdle, are 


was published in the Revue bcirttitjique for September, 1879 
This has been translated in the recently-published number of 
Ibu , with a photograph of Herr Ilaberleiii s specimen H. von 
Meyer, in r861, described this species (under the specific name 
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spread as if for flight. The head is srrrll, pyramidal, 
nearly flat The orbit is large, with the no>Lrd in front of 
it XJy means of a lens two UtLle conical and sharp teeth 
are perceived at the end, planted in the upper jaw. On the 
low er surface there is a forked bone to be seen, but Prof Vogt 
dare not say whether this is the lower jaw or a tongue b me , 
the bones of the head show clearly that it is a true repilie’s 
head Its shoulder-girdle proves also to he Lhat of a reptile 
In fact Lhe head, the neck, the thorax, with the ribs, the tail, 
Lhe thouldei-girdle, and the whole fore-limb, are plainly con 
structed as in leptiles, lhe pelvis has probably more agreement 
wiLh that of rcpLiles than with that of birds The hind loot is 
that of a bird, therefore reptilian affinities prevail in the skeleton 
over all others The fe‘ thers are those of a bird i he 
remiges of the wings are fixed lo Lhe ulnar edge of the arm ami 
to the hand , they are covered for nearly half then length with 
a fine filiform down , none of them project beyond the others 
It is possible lhat at the base of the neck there was a rulT like 
that of the condor, 1 he Ulna was clothed with feathers for the 
whole of its length Archaeopteryx thu- wore breeches, as du 
our falcons All Lhe oilier parts of the body were evidently naked 
It would thus seem to take its rank neithei ainjiig birds nor rep 
Ules, It forms an intermediate type of Lhe most marked kind, 
and confirms in a brilliant way the views of Prof lluxley, who 
has united birds and reptiles—to form of Lhem under the name 
of Suuropsids, a single great section of Vertebrates 

Euruttan and North Amlrican Birds —The occurrence 
of North American birds in Europe has always been a subject of 
interest to ornithologists In Lhe April number (1880) of the 
Proceedings of the l<oyal Dublin Society theie is a paper by 
Percy Evans I'rekc giving n comparative catalogue of the birds 
found ill Europe and North America, 111 which the species of 
North American birds are arranged in columns Bide by Mile with 
the same species found at Limes 111 Europe 1 he geographical 
distribution of these species is also given, and the residents, 
wh'ch aie probably breeder^, ait distinguished. This list stems 
worked out with a great deal of care A paper on the ^ame 
subject by Mr J. J Dalgkidi appears also in the April number 
(1880) ol the Bulletin u\ the Nuttnll Ornilh ilogica] ( lull, with 
a table giving a “List of Ottun cnees of North American Birds in 
Europe " Great care Ins cvideiuly been taken in this mem nr a bo 
to secuie conectiiess On coin pans in of the li>ts it would seem 
as if Evans bad overlooked Gatke’s paper on Heligoland Bird^ 

A Gnat wmi two kinds of Wives —Dr, Fntz Muller 
describes in a late mnnlici of Kosmos (Ociohei) a very remark¬ 
able tw o-wmged imett which lie calls Paltostoma torrentinm, 
nnd which he found at Itajah The larvLE were found by 
him under stones and rocks in the little dreams with which this 
province abounds These larVLt were carefully watched and 
reared, and the jierfect insect? on their appearance were found lo 
be males and females, hut the latter ot two well-marked and 
very different types In the male gnat the eyes occupy nearly 
the whole *nle of the head, and leave not even room fo- the three 
ocelli, which are thus forced to the top of a peculiar stalk-like 
body In one of the two forms of the female the byes occupy 
the whole length of the head, hut leave between them a broad 
belt, which in Lhe second foim of female is not half c o wide or 
long. In the large eyed females the parts of the mouth are 
formed after the type of those to be met with in the blood¬ 
sucking female of the mosquito or horse-fly But in lhe small 
•yed females and in the males this formidable development of the 
parts of the mouth, which enables the Urge eyed females to feed 
on blood, is wanting, and the former are honey-suckers, obtaining 
this food from the nectaries of seveial flowers Along with this 
remarkable difference in the parts of the mouth theie is a notable 
difference in the foot-joint^, the honey-sucking wives having 
ilendcr feet, with smaller claws than their honey-sucking hus¬ 
bands, wlulc the blood-suck mg wives have the last foot joint 
short and wide, furnished on its under surface with a thick pad, 
from which arise strong curved hairs; the claw* are aEo much 
longer. Thus the small-eyed honey-loving form has the more 
simple stiucture of foot, wh rens the blood-seeker lias not only 
the more complicated form of foot, but great eager eyes looking 
About for what they can get to devour 

The Function of Asparagine. —Botusingault'<i researches 
seemed to show that asparagine was a substance comparable to 
urea, the result, like it, of a transformation of albuminous 
matters, and that this sulMance made its appearance only in 
reeds during their germination , but from Lhe disc iiory of this 


substance not only m biLter abounds wht.11 the embryo is not yet 
visible; in the same seeds when completely ripe, jii the young 
seeds of the apricot, plum, and cherry, and even m Lhe un¬ 
opened inflorescences of the pear, M. L Portes sees reas m tu 
doubt the propriety of ascribing to U ibis function. If, he says, 
13 oussingauH'sexpei laicals show the existence in leguminous plants 
of an asparagine concomitant with the act of germination—which 
might be called blastemic asparagine—there also exists m ihe 
almond tribe and pear buds, another form apparently not h wingany 
physiological coiuiclUuii with the other, which may he referred to 
as ablastcmic In huth ca^cs the aspaiagme is a secondary pro¬ 
duct , its formation is in intimate connection with the production 
of new cells Sweet and hitter almonds gathered in March in 
the middle of Frauce were proved Lo contain neither sugar nor 
*tarch, but dexliiue was present. Previous analysis allow, one 
lo nfium that neither sugar imr slaich ever existed m them, nor 
as yet were they in the flowering stalk. May it not lie admitted 
that the dextrine and glucose which speedily appear have at 
least in part an albuminoid origin? Bince the seed docs nuL 
contain, nor will it Dr a long time contain, starch, since the 
young seed show -> no sugar , and lastly, since there is a product 
of excretion reprc-enling the azole of the transfonned proto¬ 
plasmic milter (Revue Internationale da Sutemts biologiqucsj 
October 15 ) 

A Cause of iiil Motion op Diatoms. —Accoidmg to one 
view diatoms move by mums of strong osmotic processes, which, 
being more intent in one direction, cau L e impulsion in the 
other. Some observations by Herr Mere c chkow sky supporting 
the latter view are described by him in the Botanische 7 atung 
(1880, p 529) lie examined two species of Nivicula and 
one of Staundium in sea-water containing many very small 
micrococci, which, near the diatom*, vibrated greatly, but at 
a distance were quite still It was first evident tbit the move¬ 
ments of the diUoms consisted of a straightforward m ilinn, 
then a 1 >ackward, with a pau^e between, or of a turning round 
the axis. Then it was noticed that so long as the diatom re¬ 
mained still, all lhe actively vibrating micrococci were uniformly 
distributed, wliereas, when the diatom moved, the micrococci 
vibrated with excessive activity at the hinder end, as if a strong 
water current entered behind the alga At the fore end Lhere 
was only a very slight mo'ion of micrococci When Lhe still state 
was leached the V'hiatmn became again equally distributed, and 
on commencement of Lhe backward motion a reverse distribution 
of ihe vibraLion was observed. These phenomena (oliscrved nlao 
in lotatiun of clintum^) can only be explained, the author con¬ 
siders, by the bypoLhesis above strted. 

fiuNGAL Growths in the Animal 13 ody — By Lxpen 
menls on animal'), Herr Grawit? (Vtrthovls Arthw , H. hi, p 
355), has recently proved the following*—1 The well-knnwn 
mould fungi JmiQtiutn (4 spr9qillus) and Ptnxctlhum occur in 
two varieties which are quite alike m form, but quite different 
physiologically , the one proving wholly indiflerent in ihe blood- 
system of the higher ammnls, while the other ha'-. all the malig¬ 
nity of the worst pathogenic fungi knowni 2 l'roni any origi¬ 
nal form both varieties can be obtained by continued cultivation, 
and similarly fiom either of the two varieties the other may be 
got, in twelve to twenty generation'-, by lysirmatic cultivation 
3. The principle of the cultivation is to habituate the fungi 
which live on soliJ, weakly acid, mihitive substances at a tem- 

f ieratnre of about S J to 20° (_' , through a senes of Renenlions, to 
iqmd alkaline albumen solutions, *nul a heat of 38 to 40° C. 
4 lhe mahgm'v of the pathogenic mould-fungi consists, in 
acute cases, in ihur spores, which on reaching the circulation of 
Llie higher mammals, there germinate, and passing into different 
parts of the body, multiply, and cause local neuroses, and death 
in about three day - In the subacuLe and chronic cases a reactive 
inflammation occurs in each of the numerous fungus centies, 
which may cause the death of the liyphze and lead to cure. 5 
Most of the small mould-accumulations easily seen w ith the naked 
eye in the kidneys, lner, muscles, and retina, are microscopi¬ 
cally distinguishable neuher by size nor by histological characters 
from fungi of the same species, which have grown on their 
favourite substrata, except that they have only rudimentary fruit- 
•.talks, and never aLLain to the separation of spores 

Brain-Weight .—The w eight of the hum an brain, according to 
a recently published wrork by the eminent Munich nnatoini-t Prof, 
Brchoff, is on an average 1362 grammes for man and 1219 gr. for 
woman The difference between the average brain-weight of 
Ilian and v oman tJus amounts to 143 gr , < r lo 50 pei cent. 
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The brain-weight of man exceeds that of all animals except the 
elephant (4500 gr.) and the larger Cetacez (2500 gr ) The 
brain weight of the largest apes is hardly a third of man's Prof. 
BischofT has worked with a considerable amount of material; 
his data comprise the weights of brain of 559 men and 347 
women. 


PHYSICAL NOTES 

Experiments have been made by Herr Gian (ffW. A tin. 
No. If) as to the action of gases and vapours on the optical 
properties of reflecting surfaces. No such inAuence (expressed 
in alteration of phases in reflection) is found to exist if the gases 
and vapours do not act chemically on the surfaces, or are not 
precipitated in visible quantity (as when the temperature is below 
the dew point). 

Dr, Fuchs describes a new interference photometer (IVUd 
Attn. No. Il) in which no polarisation of the rays at right angles 
to each other is required. It consists simply of two similar 
isosceles glass prisms joined by their basal surface*, which enclose 
an air layer variable in thickness by pressure A diaphragm 
reaches out in prolongation of the surface of juncLion. The 
observer looks obliquely towards this surface and sees one 
illuminated surface directly through the double prism, the other 
by reflection at the air layer One light-source is fixed, and the 
other is displaced till the interference bands disappear. 

The polar differences in luminous phenomena of the discharge 
of electricity through gases were considered by Wiedemann and 
Rlihlmann as possibly due, in part at least, to a gas layer (more 
or less condensed) on one electrode Supposing that other kinds 
of envelopes with like action would essentially affect the pheno¬ 
mena, Herr Holtz has been able [fVieJ. Ann. No. 11), 
by covering one electrode, t g. with silk, or placing a stretched 
silk disk before it, to verify this, and - almost quite obliterate, in 
some cases, ihc polar differences. 

In a recent publication describing electrical researches, by 
Herr Goldstein, in Berlin, that author investigates the phenomena 
which occur when, in a space so far evacuated that the green 
phosphorescent light occurs w ith the discharge from the cathode, 
there are, not one, but several cathodes, He has met with a new 
form of electrical repulsion, not to be classified either with the 
mechanical repulsion in collision of ponderable masses, or with 
electrostatic or electrodynamic repulsion. (An abstract of the 
memoir appears in fVirlemann's Beiblattcr , No. 11 ) 

Applying his theory of the potential energy of liquid surfaces 
to great cycle operations in nature, M. van der Mcnsbrugghe 
( Bulletin of Belg. Acad., 9 and 10) has lately calculated (hat if 
evaporation subdivides the liquid of seas into spherules of e.g. 
I-10,oooth mm, diameter, each kilogramme of water presents 
a collection of spherules whose total potential energy is equivalent 
to 450 kilo gram met res, t e. more than a million times that or a 
sphere of compact water also weighing 1 kilogramme This 
shows what prodigious quantities of work-units are earned 
virtually into the atmosphere by water vapour, and there is to be 
added the potential energy acquired by Inis vapour in virtue of 
its weight. The author applies his theory to the effects of con¬ 
densation, to glazed frost, to phenomena of nvers and waterfall*, 
&c. He anticipates important verification!! of it from the 
examination of the Gulf Stream m the Gulf of Mexico projected 
by the United Stales, and recent soundings nave tended to 
confirm it 

• M. Montigny {Bull Belg Acad 9 and 10) has lately studied the 
effects ot making bells vibrate with liquids in (hem (water, ether, 
alcohol, sulphide of carbon), or when wholly immersed in liquids 
He found that (1) the sound produced was always more grave 
than the natural sound , (2) that the lowering of tone was more 
marked in both coses the more dense the liquid (thus it is less 
with ether than with sulphide of carbon); (3) that with all the 
liquids tried the alteration in sound of a given bell was much 
more marked when the bell was wholly immersed than when 
merely filled with the liquid; and (4) that in both cases the 
lowering of tone was more marked for grave than for acute 
notes. The general inference is that the rapidity of vibrations 
of a sounding body is considerably diminished by a liquid with 
winch its walls are in contact, ana that this diminution 15 more 
sensible when the contact is established on both sides of the 
vibrating body than when only on one side. The mode of 
action is related not only to the density, but to the com¬ 
pressibility of the liquid. The lowering of sound is more 


sensible with water than with alcohol and ether; the latter 
being less dense and more compressible liquids. The form of 
the bell and the nature of its substance (that is its special elasti¬ 
city and its density) are shown also to affect considerably the 

K itch of the sound produced in contact with liquids M, 
lontigny is investigating whether air is a medium of too bttle 
density and too great compressibility to modify sensibly the 
duration of vibrations of sonorous bodies. 

AT a recent meeting of the Franklin Institute {Journal for 
December), Mr, Griscom described his new electric motor, which, 
weighing about 2} pounds, compares favourably with those of 
the old forms of fifteen times its weight Its most essential 
advantage is in the field magnets; the shape of which is such 
that all the magnetic lines of force, including those nearest the 
neutral line, are brought into the best possible position for 
effecting the revolution of the armaLure. If a bar or soft iron is 
pivoted at one end to move in a horizontal plane, and a semi¬ 
circular magnet is placed concentrically with the circle the bar 
can describe, then a given force is exerted on the bar at a much 
greater distance from the poles when the latter is within the 
semicircle than when it is without. Herein (it is stated)^ is the 
secret of the power of Mr. Gnscom's motor The battery is 
inclosed in a strong waterproof box, gives no odour, and very 
little trouble in renewing. It is calculated that it will suffice 
for the sewing of a small family for one year, a [professional 
seamstress would exhanst it more rapidly, but always in pro¬ 
portion to the exact amount of work done. 

A new microphone, made by M Boudet in Paris {La Naturt l 
No. 394), has the general shape of a telephone on a support. It 
comprises a mouthpiece, in which ib an ebonite plate V mm. thick, 
v ith a short bar of copper penetrating from its middle a short way 
into a glass tube 111 which are six little balls of retort carbon in 
a row , a second mass of copper following the last, and resting 
on a small spiral spring in a case. The pressure can be varied 
by means of a screw. The instrument is worked with six Gaiffe 
elements (peroxide of manganese and chloride of zinc) mounted 
m tension, and a Bell telephone. It is said to transmit the 
voice very distinctly without altering its timbre and without 
disturbing sounds being produced 

In a note to the Vienna Academy {Am, December 16) 
Prof, Stefan describes experiments on the influence of terrestrial 
induction in development of an electric current, and the excite¬ 
ment of the telephone by currents from a rotating cod. The 
coil used was 56 mm. m external diameter, and 11 mm. in 
width. The earth's influence is besst shown by so connecting the 
apparatus with a galvanometer that the circuit is closed during one 
half of the coil's rotation, and broken during the other half ; if the 
completion of the circuit correspond to the positive maximum of 
the electromotive force of the earth’s magnetibin, and Lhe inter¬ 
ruption to the negative, the galvanometer is positively deflected. 
The deflection may be reduced to zero by displacing the contact, 
R*id from the displacement and the number of rotations the 
potential may be inferred in absolute measure. Next the tele¬ 
phone was so connected with the coll that the foil alternately 
opposite currents went uninterruptedly through the circuit. This 
gave a simple tone With 100 rotations per second the hori¬ 
zontal component of the earth’s magnetism did not suffice to 
excite an ordinary telephone, but it excited one having n 
horse-shoe magnet. (When the intensity of the field was doubled 
the ordinary telephone was also excited.) The tone corresponds 
to the number of rotations When Lhe coil was rotated 220 
times in a second the ordinary telephone sounded The tele¬ 
phone was ah own to be less sensitive to currents whose intensity 
periodically changes than to interrupted cun-ents (an ordinaiy 
telephone sounded with 100 rotations or fewer, when the circuit 
was closed only during a short time of each rotation) 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society on Monday 
evening a paper was read on the dircoveries made by Mr. Leigh 
Smith last year on the coast of Franz Josef Land, including 
also a general sketch of the rest of his voyage in the Eira. Mr. 
Smith appears to have reached the Fouthern shores of Franz 
Josef Land with comparative ease about the middle of August, 
and to have examined it and several islands along a coast-line of 
over loo miles of previously unexplored ground. The new con¬ 
tinent, as some would fain believe it to be, does not present an 
attractive appearance, for the coast-lme is described as consisting 
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of glaciers with dark frowning and flat-topped cliffs, here and there 
reaching to a height of 1200 feet It was afLer passing Barents' 
Hook that new ground wu actually broken, and Lhe exploration 
was continued westwards until Mr Smith succeeded m rounding 
the western headland. The farthest point actually reached by 
the Exra waa in N lat 82* 20', £. long 45", and thence the land 
could be seen trending away to the north-west During the 
voyage a meteorological record was kept, photographs taken, 
and various collections made, chiefly of botanical and geological 
specimens. 

The January number of Petermanrfi Millhetlungen contain!) 
an account of a journey from Dufile to Lur, on the west shore 
of < Lake Mwutan-Nzige, by Dr Emm Iley, in Lhe last months 
of 1879 Herr Clemens Denhardt brings together much valuable 
information on the East African region between Mombasa and 
the Victoria Nyanza, with special reference to the trade-routes, 
accompanied by an excellent map. An article of special 
scientific interest is contributed by Dr H Hoffmann on the 
Comparative Phrenology of Central Europe In a senes of 
tables and in a map the average time of bloom 15 shown for 
a very large number of places, with reference to Giessen as 
a standard There is a very interesting accounL by Baron 
Nordenskjold of his visit to Behring Island, followed by some 
critical remarks on the vegetative region of the Serra da 
Estrella, by Dr O Drude 

Bulletin , No 5, 1879, of the American Geographical Society 
contains a pajier by General R E. Colston on “ Life in the 
Egyptian Deserts,” and an amusing lecture by Lord Dunravcn 
on ‘'Moose and CanboD Hunting. 11 

The French station of the African Association has been esta¬ 
blished by M. Savorgnan de Brazza at Nghirm, on the route 
from Maihogo to Levumha, in the region of the souices of the 
Ogove, in 1*30' S , and about 11° E from Pans. 

The publication in which the results of the determination of 
the South American longitudes by electricity have been tabulated 
by American observers has just arrived in Pans All the posi¬ 
tions determined by M Mouchcz on the Brazilian coast have 

J iroved correct within a difference of 1^ seqund of lime These 
Ictermmations were taken by Admiral Mouchez when a subor¬ 
dinate officer in the French service twenty years ago, by lunar 
distances, occultations, and eclipses 

The author oF the summary of Geographical Discovery in 
IVhilake? k Almanac write* to us in reference to the notice 
on p 232, that it is not sLated that Mr Leigh Sr ith’s voyage 
is ,f the most remarkable geographical event of the year," 
to the depreciation of Mr. Thomson's African journey, "but 
that, in spite of the success of the latter, Mr Smith’s voyage 
would probably be considered by many as the most remarkable 
geographical event of 1880.” We doubt if "many" would 
hold such an opinion, merely for the reason assigned in the 
Almanac "May I be allotted to paint out," he adds, 
"that Lhe word 'research' means careful search or investiga¬ 
tion? and that mere searching for the North Pole is not the sole 
object of Arctic voyages ?" We are glad the writer is of this 
opinion, though we doubt if Mr. Leigh Smith's voyage has 
much bearing on Polar "research,” 


CHESAPEAKE ZOOLOGICAL LABORATORY 

/\ REPORT of the third year’s work at the Chesapeake Zoo- 
**** logical Laboratory of the Johns Hopkins University has 
been addressed to the President of the University by Mr. W. K. 
Brooks, Director of the Laboratory. An advance copy of this 
has been sent us, from which we make some valuable extracts. 

The laboratory Was opened at Beaufort, North Carolina, on 
April 23, 1880, and closed on September 30, after a session of 
twenty-three weeks. Jt was supplied with working accommo¬ 
dations for six investigators, and the facilities which it afforded 
were Used by the following six penons •—W. K Brooks, Ph.D,, 
Director, K, Mitsukun, Ph.B , Fellow in Biology; E B. 
Wilson, Ph.B., Fellow in Biology, F. W. King, A.M., Pro- 
fetsor of Natural Science, Wisconsin State Normal School, H. 
C. Evarti, M.D., Academy of Natural Sciences, Philadelphia , 
H, F. Osborne, Ph.D., Fellow of the College of New Jersey 
Beaufort was selected for the third seasons work because it 19 
the nearest accessible town south of Baltimore which is favour¬ 
ably situated for zoological study*. The scientific advantages of 
Beaufort ore very great; the most important U the great 


difference between its fauna and '-that of the northern Atlantic 

coast 

" The configuration of our coastline," the Report goes on, "is 
such that Cape Hatteras, the most projecting point south of 
New York, deflects the warm water of the Gulf Stream away 
from the coast, and thus forms an abrupt barrier between a cold 
northern coast and a warm southern one. 1 he fauna north of this 
barrier passes gradually into that of southern New England, while 
Lhe fauna south of the barrier passe* without any abrupL change 
into that of Florida, but the northern fauna is sharply separated 
by Cape Hatteras from the southern. As the laboratory of the 
U.S Fish Commission and Mr Agassiz's laboratory at Newport 
afford opportunities for work upon the northern fauna, it seemed 
best for us to select a point south of Cape Hatteras in order to 
study the southern fauna with the same advantages, and os Beau 
fort is the only town near the Cape which can be reached with¬ 
out difficulty, it w os chosen os the best place for the laboratory 
The situation of this town is exceptionally favourable F01 
zoological woik, for the surrounding waters present such a 
diversity of conditions that the fauna is unusually rich and 
varied.” 

After describing 111 detail the special characteristics of the 
locality Mr. Brooks goes on to say 

"The zoological resources of Beaufort have not escaped the 
attention of American naturalists, and there arc few places upon 
our coast, outside of New England, where more zoological work 
has been done. In i860 Drs S Limp son and Gill spent a season 
111 dredging and collecting in the vicinity of Beaufort, Cape 
Lookout, and Cape Hatteras, and an account of their work was 
published in the American Journal of Science. Dr Coues, who 
was stationed at Fort Macon during ihe war, occupied himself 
for two years in collecting the animals which are found here, and 
he published a senes of papers on the 1 Natural History of Fort 
Macon and Vicinity' in the Proceedings of the Academy of 
Natural Sciences of Philadelphia. These papers, which were 
continued by Dr Yarrow, contain copious and valuable notes on 
the habits and distribution of the animals which were observed, 
and we found them a gieat help lo us. These two naturalists 
found 480 species of animals in the vicinity of Beaufort Of 
these 480, 298 are vertebrates, and 182 are mvertehraLes Of 
the vertebrates 24 are mammals, 133 are birds, 27 are reptiles, 
6 hatrachians, 97 fishes, and 11 selachians, Of the invertebrates 
147 nre mollusks, 21 are crustaceans The list of vertebrates is 
very nearly exhaustive, and we made no additions lo it, but the 
list of invertebrates is obviously very imperfect, and although we 
mode no attempt Lo tabulate the species which we observed, 
there would be no difficulty in enlarging Lhe list twenty or Lhirty 
fold. 

"Among other naturalists who have spent more or less time at 
Beaufort I may mention Prof L Agassiz, Prof, E S Morse, 
Dr. A S. Packard. Prof, Webster, and Prof. D S. Jordan 
Prof Morse procured most of the material for lus well-known 
paper on the Systematic Position of the Brachiopoda on lhe 
Sand-bars in Beaufort Inlet 

" I will now attempt to give a very short statement of some of 
lhe leading points in onr own summer's work. Much of our 
time was spent in studying Ihe development of the Crustacea, 
since this is one of the most important fields for original work 
upon our southern coast. The supply of material is almost 
inexhaustible, and would employ a number of students for many 
years The life-hutory of lhe Crustacea is of great interest 111 
itself, and the recent species are so numerous and diversified that 
there is no group ot animals better adapted for studying the 
general laws of embryonic development in thru- relation to the 
evolution of the group. These considerations have led us to 
devote especial attention to this group during this and the 
preceding season*. One of Lhe published results of the first 
season’s work was ail illustrated account of the metamorphosis 
of Squjlla, a representative of a somewhat aberrant gioup of 
Crustacea. During the second season a member of our party, 
Prof. Bn*ge, made a very thorough study of the development of 
Tanopxus, one of our crabs, and the account of bis observations, 
with drawings, was ready for publication several months ago 
At Beaufort we spent most of our time upon this subject, and 
figured more than 800 points in the development of various 
Crustacea 

" Among these I wish to call especial attention to our obser¬ 
vations upon the development or the Sergestidz , the least 
specialised of the stalk-e* ed Crustacea, This very peculiar group 
was not known to occur upon our coast until we Found a few 
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specimens of one genus at Fort Wool, and the hame genus— 
Lucifer—in great abundance at Beaufort, associated with another 
genus which is also new to North America, As nothing what¬ 
ever wu known of Lhe development of Lucifer, w e made every 
effort to obtain the eggs and y^ung, and after four months of 
almost fruitless labour we Anally succeeded m finding all the 
stages of the metamorphosis, and figured them in a complete 
series of ninety-nine drawings. We aho obtained a somewhat 
Less complete series of figures of stages in the life history of Lhe 
second Sergestid. Our only motive in this work was the desire to 
fill a gap in our knowledge of crustacean development by supplying 
the life history of a very interesting group of animals, but the 
result was found to have a very unexpected value, since it 
contributes to the discus "ion of a number of problems in general 
embryology and morphology, and is the most significant crus¬ 
tacean life history which has ever been studied. 

"The following are some of the more important points .— 
The egg undergoes total regular segmentation There is no 
food-yolk, and cleavage goes quite through the egg, There is a 
true segmentation cavity. Segmentation is rhythmical There 
is an lnvaginaie gastrula The larva leaves Lhe egg as a N aupliua, 
and passes through a protojoea stage and a schuopnd stage 
The fifth thoracic segments and appendages are entnely wanting 
at all stages of development 

11 Another mtcic^tinr group which was studied is the Torcel- 
lanide ; the least specialised of the true Liabs The adults of 
Our American species arc almo^L re^rieled to our southern 
waters, although the swimming larvae are carried noiLh by Lhe 
Gulf Stream. Within the last two years two nuithern natu¬ 
ralists have studied these floating embryos upon the south coast 
of New England, but as they weie woiking upon straggler si 
far from hnme, their aceounLs are inc iinplete and somewhat 
contradictory. Our advantages at Beaufort enabled us to con¬ 
tribute towards the solution of this confused subject by iaismg 
one specie? of Porccllana from the egg We also rused six 
other species of crabs from the egg r and made drawings of the 
more important stages of development One of the species 
which was thus studied i? the edible crab Its metamoipho^is 
has never been figured, and although it pic cuts no unusual 
features, its economic importance gives value to exact knowledge 
of its life histoiy. Mr Wilson abo studied the development of 
one s eues of PycnogonuD, a group of very peculiar Aithio- 
pods distantly related to the spiders. As he has paid especial 
attention to the systematic study of thi? gioup, and is now 
engaged m describing lhe Tycnogonids collected in the Gulf 
Stream by Mr Agassiz, lhe oppoitumty to study them alive in 
the laboratory ha.s been a great advantage to him. 

11 Another important investigation i& the study by Mr Wilson 
of the embryology of the marine Annelids. Although the 
representative? of this large gioup are abundant and widely dis¬ 
tributed, little was known of the early stages of their develop¬ 
ment until he procured the eggs of several species and studied 
them at Beaufort. This investigation his shown, among other 
things, that the accepted division of Annelids into two great 
groups the OhgochaMa and Tnlychada, is not a natural method 
of classification The work upon the development of marine 
Annelids was supplementary to an investigation which Mr 
Wilson carried on lost spring at Baltimore, and which he will 
continue this winter, upon the development of land- and fresh¬ 
water Annelids 

“ As much tune as po-sihle was given this season to the study 
of the hydroids and jelly-fish of Beaufort The life history of 
several of them were investigated, a thorough anatomical study 
of wine of the most important forms was carried tn, and nearly 
two hundred drawings was made. It is almost impossible to 
complete a study of this kind in a single season, hut if one or 
two more summers can be given to the work, we have every 
reason to hope for valuable remit?, for although Lhe North 
Carolina coast is the home of many species which are only 
found as stragglers upon mir northern coast, and of other species 
which are not known to occur anywhere else, and of some 

S mere and families which are new to the North American coast, 
la field has suffered almost total neglect. 

" Nearly three months of the time of two members of our 
party, Mltsukun and Wilson, were given to the '■tudy of the 
Habits, anatomy, and development of KemlU, a compound 
Polyp very much like that winch forms Lhe precious coral, but 
soft and without a stony skeleton, The animals which form the 
community are so intimately bound together that the community 
aa a whole has a well-marked individuality distinct from that of 


the separate animals which compose it. The compound indi¬ 
viduality of Remlla is quite rudimentary as compared with that 
of a biphonophore, and as there is no trace of it in the closely 
allied Gorgunias, it furnishes an excellent field for studying the 
incipient stages in the formation of a compound organism by the 
union, and specialisation of a community of independent simple 
organisms. With this end in view the anatomy of the fully- 
developed community was carefully studied, and the formation 
of a cuminumty was traced by rearing a simple solitary embryo 
in an aquarium until a perfect community had been developed 
from it by budding. Ibuing the process of development the 
law of growth by which Lhe characteristics of the compound 
organism are brought about was very clearly exhibited, and it is 
fully illustrated by nearly one hundred drawings. 

“One of the most interesting results of our work is the 
explanation by Mr. Wilson of the origin of the metamorphosis of 
the larva of Pboromi, a ^mali Gephyrcan worm which fives in a 
tube Several of the most noted embryologists of Europe have 
studied the development of Phoronis, and our knowledge of its 
life history is due to their combined labour*. I a-.t summer Mr, 
Wilson reviewed the subject, anil added some important points, 
.and during the present season he has shown by the comparison 
of a great number of allied forms that the very peculiar meta¬ 
morphosis admits of an extremely simple explanation The 
adult is sedentary and confined to its <-and tube, while the larva 
is a swimming animal totally diflertnt in '■tructuic The change 
from the laiva to the adult is veiy rnpid and violent It occupies 
only a few minutes, and during the change the laiva becomes 
turned wlong side out, so that what was internal is external, 
Mr Wilson's rumpanson show's that Phoronib was uiivinally a 
fiee animal, and that the structural peculiarities which fit the 
adult foi sedentary life in a tube aic of lecent acquisition The 
larva has however retained iLsancestial adaptation to a swimming 
life m order to provide fur the disti ihiiLion of the s] ecies 1 here 
mutt have been a time, in the evolution of lhe species, when Lhe 
adult was imperfectly adapted to a sedentary life, and also lm- 
perfecLly adapted to a swimming life; and if the development 
of the individual were a perfect recapitulation of all the stages in 
the evolution of the specie^, wc should have, between the 
swimming larva and the sedentary adult, a stage of development 
during which the adaptation is not quite peifect for either mode 
of life. It is clearly an advantage for the am mil to pass through 
this stage as quickly as possible, or to escape it altogether 1’he 
peculiar mdamorphosis enable the larv.i to lemam perfectly 
adapted Lo a locomotor life until the occuncnce of lhe sudden 
change which fits it for life m a tube, and Mr Wilson has 
pointed out the manner in which the metamorphosis bis been 
acquired in order to bridge over the period of imperfect 
specialisation. This explanation is somewhat similar to that 
which Lubbock has given of th> origin of the metamorphosis of 
I insects, and we may hoyie that the same method of mvc-.ligation 
will Lhrow light upon the significance of othei lemarkable 
instances of meLamorpho 1 is m the invertebrate-. 

11 During the summer the following abstracts of ^ouie of the 
more important points in our work have been published in 
scientific journals — 

The Development of the Cephalopoda and the llomology of 
the Cephalopud Fool By W K Brocks Amer . Journal of 
Sen nee 

The Development of Annelids By E 1J Wilson Amer 
Journal of Science 

The Rhythmical Naluie of .Segmentation By W. K. Brooks. 
Amer, Journal of Science, 

The Origin of the Metamorphosis of Actinotrocha. By E. 
B Wilson Amer. Assoc , Boston Meeting 

Notes on the Medus* of Beau/urt. By W K. Brooks. Amer , 
Assoc , Boston Meeting, 

Budding m Free Medics* By W K. Brooks. Amer Xml. 

Development of Maune Polycludouo Annelids. By E. B. 
Wilson. Zoologitchet Anseiger. 

Embryology and Metamorphosis of Lucifer. By W. K, 
Brooks. Zoologischer Anteiqer 

The Early Stages of Remlla. By E. B. Wilson. Amer. 
Journal of Science. 

“Other abstracts are now iu the press, and others are ready 
for publication. 

“A paper, with four plates, on the * Early Stages of the 
Squid,' is .iho in the prea<q and will soon be issued in the 
Memorial Volume of Memoirs of the Boston Society of Natural 
History." 
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ELASTICITY OF WIRES 1 


SPECTROSCOPIC NOTES, 1879-80 


T^HE experiments described in this paper form a continuation 
of experiments undertaken in connection with Lhe work of 
the Committee of the British Association for commencing secular 
experiments on the elasticity of wues 

Long-continued application of stretching force incieases to a 
very great extent the tensile strength of soft iron wire Thus in 
experiments de'-enbed to the British Association in 1879 (see 
Report of the Committee just referred to), a particular very soft 
iron wire was shown to have a breaking weight 10 p c higher if 
the weight necessary to break iL is applied half a pound at a time 
per (lay, th m it has if the breaking u eighL is applied half a p'lund 
at a time at intervals of say two minutes. It w r as found also that 
this wlie, quickly broken, cxLends befoie breaking by as much 
as 25 p c of its original length , whereas if th: application of the 
stress is very alow, the extension is 110L moie than 5 or 6, or 
perhaps 8 p c I urther experiments have been undei taken on 
this subject, and arc still in progress 

Using a continuous arrangement for applying lhe stretching 
weight and employing some very soft iron wire which had been 
specially prepared, and which was used in former experiments, 
the greatest weight which could be rapidly put on the wire 
WiLhout hreaking iL w-as determined. It was found that with a 
weight of 41 lbs gradually applied in 6J minute-? the wire 
stretched by 244 pc of its original length, and broke 18 
minutes after the weight ivas put on. WiLh Lhe same weight, 
41 lb-* , applied in 6} minutes, the wire sLretched 22 1 p c and 
broke m 24 minutes With 41 lhs , however, applied in 7$ 
minutes, the wire stretched 18 p c , and did not break This 
weight, therefore, appeared to be just as much as the wire 
would bear with Ibis method of applying the weight Accnrd- 
ingly it was applied to a great number of wires for different 
lengths of time for the purpose of hardening them, and ai range- 
ments haie been made for keeping a number of wues for very 
long times with this stretching force applied to them The 
amount of extension produced by the application of the hardening 
stress was observed in each case. 

After the hardening stress had been applied foi a certain tune 
the additional weight necessary to break Lhe wire was determined, 
and also the additional elongation before breaking, which was 
in all cases almost insensible The wires seemed permanently set 
in about forty minutes from the time when the hardening stress 
was applied. They did not alter m length till just before they 
broke, when they generally stretched 1 01 2 millimetres on a 
length of about 1,800 mm The following tabic shows some of 
Lhe results out of a great many that have already been obtained 


Length of 
wire uipd 


Hardening 
stress 
ipphcd in 
pounds 


Tune taken Extension 1 j 

by con- produced hy 1 | 

tinuous | ajiptiLRiion I Durition of Total break¬ 
ing weight 
after 

hardening 


machine in ofhardening hardening 
applymg the’ stress in ] sin ss m 
hardening , p c of I 
stress m t original 
minutes length 


huun 


I 


I-. 


150 cm 

11 
1 1 
ip 
• 1 
n 


41 

11 

11 

11 

m 


6 * 

61 

24 

22 

4 

r 

j Bmkc W 

ith 41 

lbs 

91 

18 

7 

! 24 

47 

44 

7 

1 17 

2 

27 

47 

5 

8 

, 17 

3 

; *17 

48 

*3 

71 

l 8 

1 

1 790 

52 

3 * 


Curves have also been obtained and were exhibited to the 
Section showing the extension with gradually applied weights 
both of a number of wires and df the different parts of the same 
wire ; also curves showing the extension ftt different intervals of 
time from the beginning of an experiment in which the wire is 
running down under a weight sufficient to break it Gnilly. 

The author acknowledged the great assistance that he had 
received from Mr. A. C. Crawford and other students the in 
Physical Laboratory of the University of Glasgow 
Similar experiments are in progress 'on wires of copper and 
tin, and It ib intended to test gold wire very soon, as it will 
probably give mteceibng results, and results very different from 
thaaejgiven hy soft iron wires. 


’ 8*»nph'and Elasticity of Soft Inm Wlna Abatnct of a Piper red it 
the British Association, by J T Bottomley, M.A , F K S.K. ^ 


TROUBLE Reversal of Lines in Chfomospkete Sptitrum —The 
magnesium lines of the b group, and the two TLimes of 
sodium have been seen several times (first on June 5, 1SS0) doubly- 
reversed in lhe spectrum at the bare of a prominence. 

A bright line first appears m the centre of the w idened dark 
lines, then this bright line grows wider and hazy at the edge, 
anil a thin dark line appears in its centre, as shown in the figure. 
The phenomenon H>t$ usually from ten minutes to an hour It 
la evidently the exact correlative of the double reversal of the 
blight sodium lines, observable in the dame of a Bunsen burner 
nr alcohol lamp under certain circumstances when the quantity 
and temperature of the sodium vapour in the flame are greatly 
increased. 

The H lines in the Chromosphere and Sun-spot Spetlra —In 
187* 1 found Lhe IL and K-lmes to be reversed in the spectra 
of prominences ami sun-spots, as observed at Sherman, 8000 
feet above lhe sea Until recently I have not been able to 
verify the 0Nervation, except for a moment during the eclipse of 
1878 During the past summer, however, I have succeeded in 
seeing them again, and with Mutable precautions as to shade 
glass, adjustment of slit to true focal plane For there special 
rays, and exclusion of extraneous light, I have no further diffi¬ 
culty wuth the ob ervahon The spectroscope employed ha*, 
collimatoi and view-telescope each of ij inches aperture, and 
about 13 inches focal length, and a speculum-metal Kuther- 
furd grating with 17,300 lines to the inch A shade of cobalt- 
blue glass greatly aids the observation. The solar image is ij 
mclies in diamelei 

In the spectrum of the chiomo^pherc, II and TC are both 
always 1 eveised I have never failed to sec them both when 
circumstances were such that A, the neatest of tlic hydrogen 
line 1 -, could be seen 

Furthermore, II, in the chromosphere spectrum, is always 
doublt that is, a fine bnght line always accompanies the prin¬ 
cipal line, aliout one division of Angstrom’s scale below The 
principal hue seems to be exactly central in the wide dark shade, 
the other is well within the nebulosity K on the oLhcr hand 
shows no signs of dunheity 

In the spectrum of a sun-spot H and K are also, both of them, 
generally, though not always, reversed ; and the reversal is not 
confined to Lhe spot, but covers often an area many times largci 
in its neighbourhood 

In Lhe spot spectrum, however, II has never yet been seci 
double The companion line of II is therefore probably due tc 
some other -lubslance than that which produces H and K , - 
substance prommenl in the chromosphere, buL not specially so 11 
the neighbourhood of sprits In view of the recent observation 
of Vogel, Draper, and Huggins lt »* natural to .think tha 
hydrogen is probably llie element concerned. If bo, it may bi 
expected that H will be found doubled in the spectium of a spo 
winch reverses the hydrogen line h. I have not vet been able tc 
test it in this way, as h is rarely seen reversed, though C and I 
occur pretty frequently. 

[Note. —An oliscrvation made since my paper was writter 
leads me to modify this opinion, that the companion of II i< 
due to hydrog&i, and satisfies me that m all probability botl 
II and K must themselves he hydrogen-lines At 11 a m. 01 
October 7, n buglit horn appeared on the S L. limb of the sun 
When first seen it was about 3' 074' in elevation, but it rapidl) 
fiLrctched up, and before noon reached a measured altitude ol 
over 13' (350,000 mile* +) above the sun's limb It faded awaj 
and disappeared about 12.30. It was brightest about II 3c 
with an altitude of about 8' and at this time both H and K wen 
distinctly, and for them, brilliantly reversed in it clear to the 
Mimmit H was not duuble in it to any notable elevation 
iiiough the companion of H was visible at the base of tin 
prominence. r lhe H- and K-lines also showed evidence ol 
violent cyclonic action, just as C did. h if as only faintly visible 
in the prominence , F and the line near G were of course strong 
But no other lines?, either of xoduun, magnesium, or anything 
else, could be traced more than a very few seconds of arc abiivt 1 
the sun’s limb. I am not able to say how long the II-lines 
continued visible, or to what elevation they extended afterwards, 
as I relumed to Lhe Olme to watch Lhe termination of the erup 
tiou. ir I remember nghtly, this eruption reached a highci 
elevation than any before observed There was (and is to-day 
nothing on the 1 sun’s limb visible with the telescope which wonlc 
account for it.—Princeton, October 8 ] 
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Examination of Linos in the Solar Spectrum which are given in 
the Maps as common to Tivo or more Substances —For this purpose 
a spectroscope of high dispersion has been constructed by com¬ 
bining the grating mentioned above, which has about 4 square 
inches of ruled surface, with a collimator and observing telescope 
each of 3 Inches aperture and about 4a inches focal length, 
using magnifying powerb ranging from 50 to aoo. The apparatus 
is arranged upon a wooden frame-work, and when in use is 
strapped to the tube of the 12-feet equatorial of our observatory, 
so that it is kept by the driving-clock directed to the sun An 
image of the sun is formed on the alit by an achromatic object- 
glass of 3 inches aperture, in order to increase the light and 
to avoid the widening of the lines due to the sun's rotation A 
large prism of about 20° angle was sometimes placed in front of 
this object-glass (between it and the sun) to separate the colours 
before reaching the «ilit, and in examining the daikei portions 
of the spectrum a concave cylindrical lens was sometimcb used 
next the eye, like a shade glass, to reduce the apparent width of 
the spectrum and thus increase its brightness 

The grating is an admirable one, on the whole the best I have 
ever seen. But I have been greatly surprised at its excessive 
sensitiveness to distortion by pressure or inequalities of tempera¬ 
ture Although the plate is fully £ of an inch thick, and only 
3} inches square, an abnormal pressure of less than a single 
ounce at one corner will materially modify its behaviour, and 
a quarter of a pound destroys the definition entirely In fact 
the plate is not naturally exactly flat, and to get its best perform¬ 
ance it is necessary to crowd a little wedge gently under one 
comer. When it is in good humour and condition, however, 
the performance is admirable , one could wish for nothing better, 
unless for a little more light in the violet portions of the 
spectrum 

With this instrument 1 have examined the 70 lines given on 
Angslrum’fl map as common to two Or more substance^. Of the 
70 lines, 56 are distinctly double or triple; 7 appear to be 
single , and ns to the remaining 7, I am uncertain, in most 
cases, because 1 was unable to identify the lines satisfactorily on 
account of their falling upon spaces thickly covered with groups 
of fine lines, none of which are socially prominent. 

As a general rule the double lines are pretty close, the dis¬ 
tance being less than that of the components ot the 1474 line 
Generally also the components are unequal in width or darkness, 
or both, though in perhaps a quarter of the cases they are alike 
in appearance, lhe doubtful lines are the following, designated 
by their wave lenglh on Angstrom's map 54892, 54250, 
5396 1, 5265 8, 4271 5, 4253 9 and 4226 8 I strongly suspect 
5396 1 and 5265 8 (which present no difficulty in identification) 
of being double, but could never fairly split either of them, and 
therefore leave them among the douhtfuk 

Those which show no signs of doubling, so far as could be 
seen, were 6121 a, 6064 5, 5019 4, 45 8 5'3 i 457 8 ‘3 i 4 J 49' 8 . 
and 4237 5 

In respect to the lines 50I9'4, 4585 3 an d 4237 5 it ^ quite 
possible there may lie some mistake as to the coincidence, since 
in his tables Thalen gives neither of them as due to iron An 
accidental strengthening of the dotted line, which, on the map, 
leads up from the symbol of the element concerned, through the 
iron spectrum, would account for the matter, by making the 
line appear on the map as belonging to iron also. 

As the facts stand, therefore, it is obvious that arguments 
which have been based upon the coincidence of lines in the 
spectra of different elements lose much of their force ; it ap¬ 
peals likely that the coincidences are in all cases only near 
approximations. At the same lime this is certainly not yet 
demonstrated The complete investigation of the matter renuires 
that the bright line spectra of the metals in question should be 
confronted with each other and with the solar spectrum under 
enormous dispersive power, in order that we may be able to 
determine which of the components of each double line belongs 
to one, and which to the other element. If in this research it 
should be found that both of the components of a double line 
were represented in the spectra of two different metals, and the 
suspicion of impurity were excluded, we should then indeed 
have a most powerful argument in favour of some identity of 
material or architecture in the mqlecules of the two substances 
involved 

Distortion of Solar Prominences by a Diffraction Spectroscope — 
Generally, in such an instrument, the forms seen through the 
opened ilit are either disproportionately extended, or compressed 
along the line of dispersion The reason is this : if the slit be 


illuminated by monochromatic light, the Image of the slit, 
formed on each side of the simple reflected image in the focus 
of the view-telescope (which is supposed to hare the same focal 
length as the collimator), will have the same width as the slit 
itself only in one special case, not usually realised with a 
reflecting grating. 

If the angle, between the normal to the grating and]’the 
view-tclescope, is less than that between the normal and the 
collimator, the slit image will be narrower than the slit, and a 
prominence seen through it will be compressed m the plane of 
dispersion, If the relation of the angles be reversed, then of 
course the distortion will also be reversed, and we shall have 
extension instead of compression. 

The mathematical theory is very simple Suppose the colli¬ 
mator and telescope to be fixed at a constant angle, a<> 111 Lhe 
now usual arrangement 

Let oiyle between telescope and collimator — a. 

Angle between telescope and normal tu grating = r. 

Then angle between collimator and normal _= k — o-t. 
Also, let space between adjacent lines of grating = r 
And the order of spectrum observed — » 

Then, hy principles of spectrum formation, we have 

\ — ] tin t - sin m I , 

»1 1 .. 

\ being the wave-length of the ray which ib m the centre of the 
held of view 

_ rt\ 

whence sm r _ - + sin nr. 

j- 


Differentiating, we have at once 


, ens tt , 

CTT = - (IX, 

CUS T 


or 


cos (a-r) 

COS T 


which reduces to, dr = (cos a + sin a tan r) dn . Distortion can 
only disappear in cases when this coefficient of dx reduces to 
unity Special cases— 

1 If t — » there is no distortion—but also no dispersion • 
it is the case of simple reflection 

2 If ic —o, the grating being kept normal to the colliniaLor, 
then dr — scl a dx 

3 If r ~o f the grating being kept normal to the telescope 
(which 111 this case must be movable), then dr — cos a dn 

4 If 0 = 90°, </r = tan r dx 

5 If a = o, dr — dx t and there is no distortion. 

This is possible only by lining the same tube and object-glass 
both for collimator and view-telescope, the grating being slightly 
inclined at right angles to the plane of dispersion. The prin¬ 
cipal difficulty in this form of instrument lies in the diffuse 
light reflected by the surfaces of the object-glass It is hoped 
that this may be nearly obviated by a special construction of the 
lens which will throw the reflected light outside of Lhe eyepiece 
An instrument on this plan is being made for Prof Brackett 
by the Clarks, for use in the physical laboratory at Princeton, 
and is now nearly completed. 

Princeton, September 27, 1880 C A. Young 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Dr J. E. Harris (D.Sq Lond.) has been appointed to the 
vacant Professorship of Natural Philosophy at Trinity College, 
London, 

From the new Calendar of the University College of Wales 
we learn that the present number of students is fifty-seven. We 
see there are clashes for most of the branches of science, only 
unfortunately they are all taught by one professor, which, to say 
the least, must be rather hard on him. Wc hope Lhe college 
will soon be able to have separate teachers at any rate for the 
physical and biological sciences. 

The new University Library at Halle has just been opened. 
It is built entirely on the French system, and special precautions 
have been taken with regard to fire It now numbers some 
200,000 volumes, but there is room for half a million. The cost 
of the building amounts to 400,000 marks (20,000/). 


SCIENTIFIC SERIALS 
The American Naturalist for December, 1880, contains:— 
D. Cope, on the extinct cats of America-—F. V. Hayden, Twin 
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lakes and Teocalli Mountain, Central Colorado, with remarks on 
the glacial phenomena of that region.—C. £, Bessey, sketch of 
the progress of botany 111 the United Stales in the year 1879.— 
C. S. Minot, sketch of comparative embryology, No. 5 , on the 
general principle of development.—The Editor’s Table —Per¬ 
manent exhibition of Philadelphia —Recent literature.—A new 
edition of Packard’s "Zoology’ 1 is announced —General Notes. 
Scientific news. Proceedings of scientific societies 

Revue des Sciences Natur files t December, i8So, contains 
Herbonsations of Strobelberger about Montpellier m 1620, 
translated, with notes, by M. Kicffer (a complete exposf of the 
extraordinary plagiarism of Strobelberger, who copied his work 
on the plants of Montpellier almost verbatim from the work of 
Lobel) —M. Doumet-Adaason, on an immense Calamary taken 
near Cette, January, 1880 \Om masts tphes sagittate) '1 his 
specimen was nearly six feet m length, from the end of the body 
to the tops of the arms.—M 5. jourdam, on the late develop¬ 
ment of scales in the eels.—E Dubrucil, catalogue of testaceous 
mollusca collected from the French shores of the Mediterranean 
—M Reitscli, an analysis of Falkenbcrg’% researches on the 
fecondation and alternation of generation m Cutlena —F F011- 
tannes, on the straLigmphical position of the riiucenc group of 
Saint Aries, in the Western Bas-Dauphintf, and particularly in 
the environs of Hauterives (Drfime) —Scientific Reports and 
Bulletin 

Gegenbau/s morph ologischrs Jahi ?>ut h, Rand G, 1 left 4.—Dr. 
M. v DavidofT, contribution to the comparatnc anaLomy of the 
posterior lmib masses in fishes, 2nd part (Plates 21, 23); Dr. 
W. Pfitzner, on the epidermis in the amphibia (Plates 24, 25), 
J. E V Boas, on the conus arteriosus in Butinnus albida and 
m other Teleostci (Plate 26), Dr. II Kahl-Ruckhard, on the 
mutual relations between tbe chorda, hypophysis and the middle 
ridge of the skull in the embryos of the sharks’, &c , brains (with 
Plates 27, 28), Carl Rah!, on the "pedicle of invagination,” 
See , in Planorbis (Plate 29), Prof. K. Wiedersheim, on the 
duplication of the os centrale in the carpus and tarsus of 
Axolotl (Plate 30), Prof. C Gegenbaur, critical remarks on 
polydactylism as atavism, short notices; \V. Leche, on the 
morpology of the pelvic region in the lnsectivora 

Archives des Sciences Physiques ft Nciturfiles, December 15, 
1880—Tertiary man in Portugal, by M. Choffat, —Monograph 
of the ancient glaciers and the erratic formation of the middle 
part of the Rhone valley, by MM Falsan and Chantrc —Organic 
dust of the atmosphere, by Dr Yung —On the question of 
lowering of the high waters of the Lake of Constance, by M 
Achard 


SOCIETIES AND ACADEMIES 

London 

Hoyal Society, January 6.—Observations on the Structure 
of the Immature Ovarian Ovum in the Bird and Rabbit, and on 
the Mode of Formation of the Discus Proligerus in the Rabbit 
and of the "Egg-Tubes” in the Dog. By E. A, hchafer, 
F R.S, 

The first part of the paper is devoted to a minute description 
of the young ovarian ova of the bird as seen in sections of ihe 
ovary of a laying hen. The germinal spot is described as com¬ 
posed of two distinct substances, namely, a homogeneous matrix 
staining but slightly with logwood and a number of coarse 
granules imbedded in it, which become darkly stained. Ihe 
germinal j*pot may often be seen to be connected with the wall 
of the germinal vehicle by a network of fine filaments (intra¬ 
nuclear network) Appearances are also described which indi¬ 
cate that two germinal vesicles may be originally present in one 
ovum (? formed by the fusion of two primitive ova), and that 
one of the two may afterwords disappear. 

A network of filaments is also described as existing in the 
yolk, which in some ova shows peculiar condensations of vitel¬ 
line substance, which simulate nuclei, but the origin and 
meaning of these are left in doubt. Other appearances, as of 
systems of striae, are also mentioned u occurring in larger 
ovarian ova. With regard to the membranes of the ovum the 
author differs from Waldeyer and agrees with Balfour m 
regarding the zona radtata as a product of the protoplasm of the 
ovum, and not as derived from the cells of the follicular 
epithelium. 

The ovarian ovum of (he rabbit Is next described, and ii 
found to agree in most essential particulars with that of the 


bird. The zonapellunda is porous, and allows granules of food- 
material to pass from the epithelium cells of the Graafian follicle 
directly into the vitelliu, But it is chiefly in this epithelium 
that the interest centres, for the inner layer of cells of the folli¬ 
cular epithelium appears to be formed in the peripheral layer of 
the vitellus of the ovum itself, making their appearance first of 
all as mere nuclei (derived in all probability from the nucleus of 
the ovum), around which part of the protoplasm or vitellus of 
the ovum becomes segmented off This description is compared 
with that which Kuppfer gives of the formation of an inner 
layer of follicular epithelium from nuclei which make their 
appearance in the periphery of the vitellus of the ovum of 
Asndia canina , and with the observations of Kleinenberg upon 
the formation of a layer of cells from the periphery of the ovum 
of Hydra 

finally the gland-like nature of the ovarian tubes m the 
hitch's ovary is insisted upon in agreement with I'fluger and 
Waldeyer, and 111 opposition to the view taken by Foulis 

January 13 —"On the Forty-eight Co-orrlinaLes of a Cubic 
Curve m Space," by William Spottiswoiule, President R.S. 

T11 a note published in the Report of the British Association 
for 1878 (Dublin), and in a fuller paper in the 7 ransaettons of 
the London Mathematical Society, 1879 (vol. x, No. 152), I 
have given the forms of the eighteen, or the twenty-one (as 
there explained), co ordinates of a conic in space, corresponding, 
50 far as correspondence subsists, with the six co-ordinates of a 
straight line 111 'space. And 111 the same papers I have esta¬ 
blished the identical relations between these ca ordinates, where¬ 
by the number of independent quantities is reduced to eight, as 
it should he. In both cases, viz., the straight line and the 
cubic, the co-ordinates are to be obtained by eliminating the 
variables in turn from the two equations representing the line or 
the come, and are, in fact, the coefficients of the equations 
resulting from the eliminations. 

In the present paper I have followed the same procedure for 
the case of a cubic curve in space. Such a curve may, as is well 
known, be regarded as the intersection of two quadric surfaces 
having a generating line in common; and the result of the 
elimination of any one of the variables from two quadric equa¬ 
tions satisfying this condition is of the third degiee The 
number of coefficients so arising is 4 X 10 = 40, hut I have 
found that these forty Quantities may very conveniently be re¬ 
placed by forty eight olner 1 ?, which are henceforward considered 
as the co-ordinates of the cubic curve in space. 

The number of identical relations established in the present 
paper is tbnty-four But it will be observed that Ihe equations 
are lmco-linear in each of tw T o groups, say the U-co-ordinales 
and the U'-co ordinates , and as we are concerned with the ratios 
only of the coefficients, and not wilh their absolute values, we 
arc, in fact, concerned only with the ratios of the U-co-ordinates 
inter se w and the U'-co-ordinates inter se t and not with then 
absolute values Hence the number of independent co-ordinates 
Will be reduced to 48 - 34 - 2 -- 12, as it should be 

Mathematical Society, January 13.—S. Roberts, F R S., 
president, 111 the chair —Miss C A Scott and Messrs J Parker 
bmith, O. H Mitchell, Fellow of Johns Hopkins University, 
ami T Craig, U S Coast Survey Office, Washington, were 
elected members Dr. Hirst, in drawing attenti .n to the loss 
Lhe Society had sustained by the death of M Chasles, gave a 
rapid skelJi of that distinguished geometer's career and work , 
in lightly touching upon his private life he mentioned how 
gratified M Charles had been by the fact that he was not only 
the first Fmeign Member of the Society, but for a long time the 
only one 1 he following communications were made —On an 
apparently paradoxical relation of the circle, parabola, and 
hyperbola, hy A J. Ellis, F R S —A proof of tbe differential 
equation which is satisfied by the hypergcouictnc senes, by the 
Kev T. R. I erry —On the penodicity of hyperelliplic integral's 
of the first class, by W. R. W Roberts.--On the tangents 
drawn from a point to a nodal cubic, by R A Roberts —Sur 
unc propri^td du para mitre de la tLan'.funnce can unique des 
formes cubiques ternaires, by Signor Bnoschi (Milan) —Note on 
a kinematic a! theorem connected with the rectilinear courses of 
two vessels tailing umfoTmly ( by C W. Mernfield, F U b — A 
partition-problem connecting the angles of a triangle with the 
angles of the successive pedal triangles, hy J. W. L. Glaisher, 
F.R.S. 

Paris 

Academy of Sciences, January 10.—M. Wurtz in the 
chair.—The following papers were read —On the conditions 
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relative to the Llieoretie expression of Lhe velocity of light, by 
M< Cornu —Crystalline lubitanoea produced from old medals 
immersed in the thermal waters of Baracci, commune of OI me to 
(Cornea), by Mj Doubree. home of these brunze medals had 
merely a dark patina resulting from superficial sulphurntion. A 
few others had a thick cryntolline crust, Lhe substance being 
apparently a double sulphide of copper and tin (of which the 
nearest natural analogue would be stanmne) The water, con¬ 
taining only o 3 gr of mineral matters per litre, has chloiulc of 
sodium, sulphate of soda, and silica in predominance.—On the 
stnr-fishcs dredged in Lhe deep regions of the Gulf nf Mexico 
and the Cam bean Sea by the American ship the Blake, by M 
Perrier, The new collections raise the number of species fro iu 
tweuty-seven to seventy. A pretty large number are new generic 
types —On a class of linear differential equations, the coefficients 
of which are algebraic functions of the independent variable, 
by M. Appcll —On the circnlatory apparatus of i no pud crusta¬ 
ceans, by M Deluge.—Phylloxera in California, by M. de 
Lavignon, The old vine growers say they have always known 
it, and they do not regard it ns introduced with plants from 
Bordelais 7Li effects ate Lhe ^ame in kiud as in Prance, hut its 

progress is very slow by rcasuu of absence (appaiently) of the 
winged insect, quality of the soil (ru_h and deep), and 
the existence of an acan.ui ptuftsite (Tyro glyph us fougtor) —• 
The Iii'pcLtor-Geueral of Navigation rcpniiecl on the varia¬ 
tions of the Seine at Pans in iSSo. 1 he highest water 
was on January 4, the lowe t on Februaiy 3 and 4 —On 
a process of astronomical oliservatiou for u^o nf voyagers, &c. 
(continued), byM. Kuuget —On the transformation nt reciprocal | 
directions, by M. Laguirrc —On the size and varwhons of 1 
Furkmje\ images, hy M. Linuillcbois. It is proved that the 
mechanism of Lhe adaptation consists in a simultaneous modifi¬ 
cation of (lie curvatiue of Lhe two facci of the crystalline lens — 
Thermo-rcgulfltnr for high temperatures, by M IVArsonval 
This is applicable up to 1200" at least A regulator like that 
before described has its space under the membrane connected 
by means of a capillary lube with a short hollow stem which 
can be op.ned or closed with a screw and is connected 
by two tubes with a mercury manometer, and an air reservoir (of 
glass or porcelain) ta be put in the medium that is to be kept 
conutnut. i'or temperatuics over 300“ lie opens the stem 
when x atm. has been reached, and so Jets the manometer come 
buck to zero befure closing again. A new method of leading 
must Llien, of course, be. adopted 1—Investigation of gnseous 
compounds and study of some of their properties with the 
spaciroscope, by MM. Ilantefemlle and Cnappuis. With the 
spectroscope one can follow the isomeric change of ozone into 
oxygen, and prove that its destruction does not give hypomtnc 
acid Ekctrifiaaium of a dry mixLure of nitrogen and oxygen, 
containing at least one-scvenlli of the formei, gives a Mibstance 
not befure observed, and having a remarkable absorption-spectrum. 

It is thoughL to be permit ic acid, analogous toM Uertbelot’s/rrW- 
phuncacid —On bromides and iodides of phosphorus, by M Qgier 
—Rapid stoppage of the rhythmic contractions of the cardiac veu- 
tncles through occlusion of the coronary arteries, by MM S^e, 
Boche'ontame, and Roussy —Oil the application of- anatomical 
examination of the blood to diagnosis of disease, hy M Ilayem. 
He give^ two methods - examination of pure bio tdj in n thnr 
layer, of constant thickness, and examination of blood diluted 
with a special reagent The-phenomena in certain 1 disoaxes utc 
de-.cn bed.—On the quantity of light necessary to pereeive the 
colour of objects of different surfaces, by M Chnrpentier. For 
retinal surfaces to tYoV mm the ilhimination neces¬ 

sary to make or perceive colour (once the luminous sensibility is 
obtained) was the same for each colour tned. It may, then, be 
said that for red, yellow, green, and blue the chromatic sensi¬ 
bility is independent of the retinal surface excited. Influence 
exerted by environment on the form, structure, and mode of 
reproduction of J socles /acvrlrtr, by M. Mer.—On the conserva¬ 
tion of gram in closed reservoirs, by M Muntz. With renewal 
of air he found about ten tune* more CO a produced than in a 
closed vessel. The volume of CO- found In contact with air it 
always less than that of O absorbed. The O is chiefly fixed by 
fatty matters. T60 drrgrain, not giving much of airuphyxiat- 
mg atmosphere, is liable 10 the ravaHet of insect* Tbepiopor* 
tion of GO a increases rapidly with the degree of moisture; Am 
the temperature is raised there is phonological combustion up to 
a point (about 50"), thereafter chemical. Anaesthetic^, like sid» 
phide of carbon, diminish, without stopping, the formation of 
CO a .—On a simple nma of bringing ten lira: nai>b#m'infant? 


in a state of apparent death, hy M Gozard. He describes a 
successful application of M. Le Ban's suggestion for young 
asphyxiated animals, immersing in a water-bath heated 45” to 
50".—M Doutigny invited attention to lhe fact that boding 
water projected on an incandescent surface instantly falls in 
temperature to 97° He attributes this cooling to w'ork done in 
production of the spheroidal state' 

Berlin 

Geographical Society, January 8 —Dr Nachtigal, p«u- 
dent.—The President gave a sketch of the work of the Society^ 
explorers for the past year. It was hoped that 1 Dr, Lenz would 
have been prepaid at the meeting, but ho had- been unable to 
leave St Louis m Senegal, as yellow fever prevailed there. 
After a long interval letters had been leeerved from Dr. 
Buchner, dated February, May, and July lust. He had been 
for six months in Mussumba in Muath Janvo’n kingdom, carry¬ 
ing on topographical, photographic, and natural history work. 
After sending most of Ills papers nnil collections to Angola he 
proceeded northwards, writing on July 1 from Mnene Chiknmbo. 
I)r Nachtigal then referred to the East African Expedition, 
which, along with Capt Kamieckers, has arrived at Tabora, and 

I)r Rnhlft* party, who on December 12 were at Massownli._ 

Herr Duchter exhibited a large number of photographs and 
drawings fiom the Upper Nile. 

Vienna 

Imperial Academy of [Sciences, January 7 - On Lhe 
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decomposition of water, by C. Baudet.—Researches 011 fals, by 
1) G (ioldschmicdt and M. v. Schmidt —On an uncryslallis- 
able acid obtained from albumen by oxidation with permanganate 
of potash, by E v Umecke 
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UNCONSCIOUS MEMORY 

Unconscious Memory , by Samuel Butler Op 5 

(London David Dogue, 1880) 

R. BUTLER is already known to the public as the 
author of two 01 three books which display a 
certain amount of literary ability So long therefoic as 
he aimed only at entertaining his leaders by such works 
as “ Ercwhon,” or " Life and Habit / 1 he was acting in a 
suitable sphere. But of kite his ambition seems to have 
prompted him Lo other labours , for in lus “ Evolution, 
Old and New,” as well as in the work we arc about to 
consider, he formally enters the arena of philosophical 
discussion. To this arena, however, he is in no way 
adapted, eiLher by mental stature or mental equipment, 
and therefore makes so Sony an exhibition that Mr 
Darwin may well be glad Lhat his enemy has written 
a book Bui while wc may smile at the vanity which 
has induced so incapable and ill-infm med a man 
gravely to pose before the world as a philosopher, wc 
should not on this account have deemed “ Unconscious 
Memory” worth reviewing Un the contrary, as a hasty 
glanre would have been sufficient to show that the book 
is bad m philosophy, b.ul in judgment, bad in taste, and, 
in fact, that the only good thing in it is the writer’s own 
opinion of hiinself—w ith all that was bad wc should not 
have troubled ourselves, and that which was good we 
should not have inflicted on our readers The case, 
however, is changed when we meet, .is we do, with a vile 
and abusive attack upon the personal character of a man 
in the position of Mr Darwin , for however pi eposterous, 
and indeed ridiculous, the chaiges may be, the petty 
malice which appears to undeilie them deserves to be 
duly repudiated. We shall therefore do our duty in Lhis 
respect, and at the same time take the opportunity of 
pointing out the nonsense that Mi Butler has been 
writing, both about the philosophy of evolution and the 
history of biological thought 

The great theory which Mr BuLler has propounded, 
and which with characteristic modesty he says seems to 
himself “one, the importance of which is hardly inferioi 
to that of the theory of evolution itself 1 ’—this epoch- 
making theory is as follows The processes of embry¬ 
onic development and instinctive actions are merel) 
11 repetitions of the same kind of acLion by the same 
individuals in successive generations ” Therefore ani¬ 
mals know, as it were, how lo pass through their embry¬ 
onic stages, and, after birth, are taught by instinctive 
knowledge, simply because [as parts of their ancestral 
organisms they have done the same things many times 
before; there is thus a race-merpory as there is an indi¬ 
vidual memory, and the expiession of the former consti¬ 
tutes the phenomena of heredity. 

Now this view, in which Mr. Butler was anticipated by 
Prof. Hering, is interesting if advanced merely as an 
illustration , but to imagine that it reveals any truth of 
profound significance, or that it can possibly be fraught 
*ith any benefit to science, is simply absurd. The most 
cunory thought is enough lo show that, whether we call 
heredity unconscious memory, or memory of past states 
Vol. xxiii.—No. 587 


of consciousness Lhe herediLary offspring of those states, 
wc have added nothing to our pievinus knowledge either 
of heredity or of memory All that lends any ^ense to 
the analogy we perfectly well knew before -namely, Lhat 
in Lhe iace, as in the individual, certain alterations of 
structure (whether in the brain or elsewhere) when 
once made, tend to remain Hut the analogy Lhiows 
no light at all upon the only point which re¬ 
quires illumination - namely, how is it that, in the 
case of heredity, alterations of structuic can be car¬ 
ried over from one individual to another by means of 
the bcxual element? We tan umlei stand in some 
measure how an alteration of brain strut ture, when once 
made, should be permanent, and we believe thaL in this 
fact we have the physical bisii of memoty, but wc can¬ 
not understand how this alteration is transmitted to 
progeny thiougli structures so unlike the brain as are 
the products of the generative glands. And we merely 
stultify ourselves if we suppose that the pioblcm is 
brought any nearei to a solution by asserting that a future 
individual while still m the geim has already paitici- 
patedj say in the cerebral alterations of its paient—and 
this in a manner analogous to that in which the brain of 
the paient is stmctuially altered by the effects of 
individual experience But Mi llntlei goes even fuither 
Lhan this, and extent!s his so-called theory even to 
inorganic matter He “would recommend the reader to 
see e\ery atom of the umveise as living, and able to feel 
and remember, though in a humble way * Indeed he 
" can conceive of no matter which 15 not able to remember 
a little 1 ' , and he does “not see how action of any kind 
is conceivable without the supposition that eveiy atom 
retains a memory of ccitain antecedents ” It is hard to 
be patient with such hypertrophied absurdity , but if the 
bubble deserves pricking, it is enough to ask how* it is 
“conceivable” that an 11 atom" even if forming part of 
a living brain, could possibly have “a memory of ccrLain 
antecedents/’ when, a*» an atom, it cannot be conceived 
capable of undergoing any structuial modification 

So much for Mr Butler’s main theory But he has also 
a great deal to say on the philosophy of evolution “ Op 
4“ was called “ Evolution, Old and New,” and now “ Op. 
5” continues the sti.un that was stiuck in the eailier 
composition. This consists for the most part in a stiangely 
silly notion that “the public generally”— including, of 
coui se, the world of science—w as as ignorant of the \u itings 
of Buffon, Dr Erasmus Darwin, and Lamarck as was Mr. 
Butlei when he first read the “ (Higm of Species ” That 
is to say, “Buffon we knew by name, but he sounded too 
like ‘buffoon’ foi any good to come from him We had 
heard also of Lamarck, and held him to be a kind of 
Fiencli Lord Monboddo, buL we knew nothing of his 
doctrine. . . . Dr. Erasmus Darwin wc believed to be a 
forgotten minor poeL," &c No wonder, theiefore, when 
; such was our manner of legarding these men. that we 
| required .1 Mr Samuel BuLler to show us oui erroi And 
I no wonder that Mr. Charles Darwin, who doubtless may 
have peeped into the hteiature which Mi Butler has 
discovered, should so well have succeeded in his life long 
purpose of concealing from the eyes of all men how T much 
he owes to his predecessois, No wonder, also, that Mr 
Darwin, when he chanced to see an advertisement of a 
forthcoming work by Mr Butler with the title “ Evolution, 

o 
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Old and New/' should have inferred, as Mr Butler ob¬ 
serves, " what I was about/’ and forthwith began to 
tremble in dismay that at last the Buffoon, the French 
Lord Monboddo, and the forgotten minor poet had found 
a champion to vindicate iheir claims For now the hideous 
corruption of the monstei was about to be exposed who 
had fed as a parasite upon these “dead men / 1 till he 
stands before our eyes bloated with honours unde¬ 
served, and extending “his power of fascination all 
over Europe," not only “among the illiterate masses 
. but among experts and those most capable of 
judging" No wonder then that Mr, Darwin, knowing 
that at last a wise young judge had come to judgment 
and to open the eyes of the “ experts,” should at once 
have set about a book on his own grandfather to disarm 
by anticipation Lhe justice of the avenger But natural 
as all this unquestionably appears, it scarcely prepares 
us, as it did not prepare Mr Butler, for the depths of 
deceit and depiavity to which Mr Darwin would “con¬ 
descend" in order to thwait the arm of justice Yet the 
fact is that Mr Darvm cnlered into a foul conspiracy 
with Dr Krause, the editoi of Kosmos , to slay by in¬ 
famous means the righteous but damning work of Mr 
Butler “The steps," as he points out, “are perfectly 
clear" A whole number of Kosmos was devoted to Mr 
Darwin and his antecedents in literatme, at about the 
mile when “EvoluLion Old and New" was “ announced" 
as in pieparation Soon afterwards arrangements were 
made foi a translation of Dr Krause’s essay, and were 
completed by the end of April, 1879 Then “ Evolution 
Old and New " came out, was read by Dr. Krause, who 
modified a passage or two in a manner that “ he thought 
would best meet ‘Evolution Old and New/ and then 
fell to condemning that book in a /male that was meant 
to be crushing" So far ?ll was fair enough, but now 
comes the foul play “ Nothing was said about the re¬ 
vision which Dr Kiause’s work had undergone, but it 
was expressly and paiticuhuly declared in the preface 
Lhat the English translation was an accurate \eision of 
what appeared in the February number of Ko\mo r, 
and no less expressly and particularl) staLed that 
my book [“Evolution Old and New”] was published 
subsequently to this Both Lhcsc statements are 
untrue,” &c Having discovered this erroneous con¬ 
spiracy, Mr Butler wrote to Mi Darwin for an 
explanation With almost incredible complacency this 
arcli-h)pocrite had Lhe hardihood to answer Lhat it “is 
so common a practice ” to modify articles in translation 
m republication, that “ it never occurred to him to state 
that the article had been modified/’ but that now he 
would do so should theie be a reprint This, as Mr 
Butler says, “was going far beyond what w.15 permissible 
in honourable warfaie, and it was time in Lhe interests of 
literary and scientific morality,. . . to appeal to public 
opinion.” He thcrefoic communicated the facts to the 
A the mm m } expecting as a consequence to raise a “ raging 
controversy ’’ Strange to say, however, the thing fell flat. 
“Not only did Mr Darwin remain perfectly quiet, but 
all leviewers and litterateurs remained perfectly quiet 
also It seemed . . as if public opinion rather approved 

of what Mr. Darwin had done.” Nevertheless Mr. 
Butler had a salve to his disappointment in that he saw 
“the ‘Life of Erasmus Darwin* more frequently and 


more prominently advertised than hitherto/' and “pre¬ 
sently saw Prof Huxley hastening to the rescue with his 
lecture 1 On the Coming of Age of the Origin of Species' " 
Truly, therefore, in some, if not quite in full measure, 
Mr Butler's “vanity," as he himself observes, “ was well 
fed by the whole transaction” , for he saw by it that Mr. 
Darwin “did not meet my work openly/' and therefore 
that Prof Huxley had to “hasten to the rescue ” with a 
Royal Institution lecture. How sweet it doubLless was, if 
Mr Butler attended that lecture, to think what a large 
proportion of the audience must have seen through the 
whole plot 1 Enough, surely, to “feed" any ordinary 
“ vanity ” But Mr Butler's vanity is inordinate, and so 
requires a more than ordinary amount of nourishment 
He therefore felt it desirable to give a detailed exposition 
of the whole affair, and this we have in some charmingly 
tempei ate and judicious chapters of “ Op 5 " 

But to be serious If in charity we could deem Mr. 
Butler a lunatic, we should not be unprepared for any 
aberration of common-sense that he might display. His 
“ Op 5,” however, affoids ample evidence that he is not a 
lunatic, but a man who wants to make amaik somewhere, 
and whose common sense, if he ever had such a thing, 
has been completely blinded by self-conceit. To us, no 
less than to him, “the steps are perfectly clear" A 
certain nobody wrilcs a book accusing Lhe most illustrious 
man m his generation of burying the claims of certain 
illustrious predecessors out of the sight of all men. In 
the hope of gaining some notoriety by deserving and 
perhaps leceiving a contemptuous refutation from the 
eminent man in question, he publishes this book, which, 
if it deserved serious consideration, would be not more 
of an insult to the paiticular man of science whom it 
accuses of conscious and wholesale plagiarism, than it 
would be lo men of science in general for requiring such 
rlcrnent.il) instiuclion on some of the most famous lite¬ 
rature in science from an upstart ignoramus who, until 
tMo or three years ago, “considered” himself “a 
painter by profession ” The eminent man however did 
not admmisLer the chastisement hence these tears of 
lage and chagun , hence too the morbid fancying of 
the great man’s discomfoit—of the rallying round of 
his friends, Krause’s article, Huxley’s lecture, &c , till 
such an explosive state of feeling was fermented that 
a mere omission to supply a reference to a book was 
magnified into a dark conspiracy—notwithstanding that a 
moment’s thought might have shown how such a con¬ 
spiracy, even if attempted, would rot have been worthy 
of imbeciles 

But, in conclusion, let 11s ask what this work on 
“Evolution, Old and New” contained to produce, as its 
authoi imagines, such a scare among the leading 
“experts” in science The work has already been re¬ 
viewed m these columns (June 12, 1879) hy Mr Wallace, 
who, while fully exposing its weakness, treats the author 
with moie consideration than he deserves—doubtless be¬ 
cause Mr Wallace is himself so personally associated 
with Lhe theory of "natural selection” It is therefore 
sufficient for us here to say that “ Evolution, Old and 
New,” conveys a confession on the part of its author that 
until two or three years ago he was totally ignorant con¬ 
cerning the history of biological thought His attention 
having at length been directed to the fact that some of 
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the best naturalists had speculated on the probability of 
evolution, he for the first Lime found, as he innocently 
enough observes, that evolution and natural selection are 
not quite the same thing. Having made this highly 
original discovery, he forthwith proceeds to display a 
feebleness of judgment even more lamentable than his 
previous ignorance For he concludes that the older 
speculations on the causes of evolution are more satis¬ 
factory than those advanced by Mr. Darwin In the 
columns of a scientific journal any comment on such a 
conclusion might well be deemed superfluous, although 
Mr. Wallace, in his review above mentioned, had the 
courtesy to expose its folly The older evolutionists 
deserve indeed all honour for having perceived early in 
the day that some theory of descent must be true, even 
Lhough they were not able to find the theory that could 
be seen to be in any measure satisfactory Hut a man who 
in the full light of Dai win’s Lheorycan deliberately return 
to " the weak and beggarly elements” of Lamarr k—such a 
man only shorns that in judgment he is still .1 child The 
extreme weakness of Mr Butler’s argumentation has, as 
we have said, already been shown by Mr Wallace , but 
it is of 11101c interest to ask what infatuation it 
can have been that led him Lo suppose "all Europe 
and those most capable of judging” required him as 
an author to make himself ridiculous as an expounder 
of this subject The answci is not far to seek As Mr. 
Butler himself has told us, lie has vanity, and his vanity is 
not less childish than lus judgment Thus, to give only 
one illustration Of so much importance docs he deem 
Ins own cogitations, Lliat m the book we aic reviewing he 
dc\otcs two chapters, or more than thirty pages, Lo “ llow 
I wroLe 1 Life and Habit,’ ” and "How 1 wrote 1 evolution, 
Old and New’”, cntenng into a minute histoiy ot the 
whole course of his speculative floundering^ '1 his is the 
only part of the book that repays perusal, but that this 
part w lII repay s peiusal may be judged fi om the following, 
which uc present as a sample - - 

“The fiisL passage in 'Life and Habit' which lean 
date with certainty is ore on p 52, which lan as follows 
. . ' "Do this, this, this, which wc Loo ha\c done, and 
found our profit in it,” cry the souls of his forefathers 
within him Faint are the far ones, coming and going as 
the sound of bells w r aftcd on to a high mountain , loud 
and cleai are the near ones, uigent as an alarm of fire ’ 
This was wnLtcn a few days after my aruval in Canada, 
June 1874 I was on Montreal Mountain for the first 
time, and was struck with its extreme beauty . Sitting 
down for a while, I began making notes for 1 Life and 
Habit,’ of which I was then continually thinking, ind had 
written the firsL few lines of the above, when the bells of 
Ndtre Dame m Montreal began to ring, and then sound 
was carried to and fro in a remarkably beautiful mannci 
I took advantage of the incident to mseit then and there 
the last lines of the piece just quoted I kept the whole 
passage with haidly any alteration, and am thus able to 
date it accurately Early in 1876 I began putting 
these notes into more coherent form 1 did this in thirty 
pages or closely-written matter, of which a pressed copy 
remains in my commonplace-book I find two dates 
among them—the first 'Sunday, February 6, 1876” ; and 
the second, at the end of the notes, 1 February 12, 1876.’ JJ 

This historical sketch, which is without the smallest 
interest to any one but Mr Duller himself, winds up with 
the following burst of eloquence.— 

11 Here, then, I take leave of this matter for the present. 


If it appears that I have used language such as is rarely 
seen in controversy, let the reader lemembcr that the 
occasion is, so far as I know, unparalleled for the cynicism 
and audacity with which the wrong complained of was 
committed and persisted in I trust, however, that, 
though not indifferent to this, my indignation has been 
mainly roused, as when I wrote ' Evolution, Old and New/ 
before Mr Darwin had given me personal ground of 
complaint against him. by the wrongs he has inflicted on 
dead men, on whose behalf I now fight, as I trust that 
some one—whom I thank by anticipation—may one day 
fight on mine” 

Mighty champion of the mighty dead I When our 
childien’s children shall read in Westminster Abbey 
the inscription on the tomb of Mr Samuel Butler, how 
will it be with a sigh that in their day and generation the 
world knows nothing of its greatest men 1 But as it is 
our misfortune to live befoic the battle over Mr Samuel 
Butlers memory has been fought, we lespond to his 
abounding presuinplion by recommending him, whatever 
degree of failure he may have experienced in an, once 
more to " consider’ 1 himself " by profession a painter” 
—or, if the painters will not have him, to make some 
third attempt, say among the homccopathist^ whose 
journal alone, so far as wc arc aware, has received uilh 
favour his latest work Grout.t J Rmivvm 


NLWTOWS HRlriSIf /V/AVkS 

A Hishvy of lit iti\h Bmh By the Lite William Yairell, 
V P L S , V Z b Fourth Edition, revised by Alfred 
Newton, M A, F K S Part ro, November, 1876, it, 
Septcmbci, 1S77 , 12, October, 1878 , 13, June, 1880 
(London \ an Voorst ) 

E (ill llus work advisedly ‘'Newton’s British 
Birds," although the LiLle-page would scan to 
signify that it is only a fouilh edition of YancH's well- 
known "History” It is however m firt \ new book. 
Tliu tc\L ha.-, been completely rewritten, and the familiar 
woodcuts and vignettes alone ummn to lcnund one of thc- 
formei authoi 

The paris of Prof Newton’s woik now Kfme us con¬ 
clude Lhc account of the Passercs and contain Lhe com¬ 
mencement of the histoiy of the British T’ic irix 1 We 
need hardly say that the aitule upon to h species is 
woikcd out in Lhe same careful and aciuiati way as in 
Lhe foimer pmlion of this wmk Tiof Newton, as every 
mniLhologist knows, is our leading authority on this sub¬ 
ject, which, timing a course of many years of con^tan 
attention, he has marie specially lus own Wc ubserve 
with gicat pleasure the elabomte manner m which the 
distribution of each species is descubed, not only within 
the area or the British Islands, buL also wherever it is 
known to m cm on other parts of the w 01 Id's surface We 
may likewise notice the entire absence of nmpiints and 
the excellence of the type and paper, which do credit 
alike to the author and publisher, and will no doubt 
greatly contribute to extend the cuculation of the work. 
Having said thus much, it is with icgret that we must add 
one word of discontent, for which wc trust Mr Van 
Voorst and Prof Newton will alike forgne us The rate 
of issue of the numbers is so slow that it is difficult to 
calculate when the new edition will be completed. As 
will be seen by the heading of the article, only four parts 
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have been published during the four past years If, as 
we suppose, about twenty more parts are required to 
finish the work, it is manifest Lliat unless the present rate 
of progress be expedited it will be twenty years before we 
are able to send our new “History of British Birds" to 
the binders The ediLion was commenced, we believe, in 
1871 Now thirty )ears seems rather long for the execu¬ 
tion of a new edition of any work, even with all the 
nnpiovements which, as we have shown above, the 
present editor has doubtless bestowed upon it We would 
fain ask therefore whether the author and publisher 
cannot manage to move on a little faster If this cannot 
be done it appears to us that the first porLion of Lhe work 
will be almost out of date befoie the last part 19 pub¬ 
lished, and that the subscribers will have good reason to 
complain 


OUR BOOK SHELF 

Jahrbucket fur ivissenschafthihe Botamk . Herausgegc- 
ben von Dr N Pringsheim Elfter Band, drittes und 
viertes Heft With twenty-four plates. (Leipzig W 
Engclmann, 1877 and 1878) 

DR Jakou Eriksson describes in a lengthened paper 
the protomenstem of the loots of Dicotjledons, and 
directs attention to the four great types of structure 
observable in these roots In the first type the apex 
consists of three separaLe zones of merisLem the 
plenum 1 , pcnblem, and dermocalyptrogen. In the second 
Lype only two zones arc present the plerome and a 
common zone for pnmary cortex, epidermis, and root- 
cap I11 the third type there is a common menstem zone 
from which all the otheis develop, while in thejfouith 
there are two zones, the penblem and the plerome Two 
additional types .ue met with in Monocotyledons (1) in 
which there are four zones of menstem cal>ptrogen, 
deimalogcn, pcroblem, and plerome, and (2) in which 
Lheic are three zones the calyplrogcn, Lhe plerome, and 
a common zone for cortex and epidermis 

The germination of Equisetum and Schizarace.e forms 
Lhe subject of two papers, one by Sadebeck and the othei 
by Haute, whose woik was arrested by premature death 
Woronin contributes a paper on the P lasmodiophor a 
Bras v( (T f the remarkable Myxomycete which seems to 
be the cause of the so-called Hernia of the cnbbage 
plant, which has recently attracted so much attention 
The remaining papers are by Reinke, on Monostroma 
bullosutn and Ictnupora lubnea Wydler discusses at 
great length the morphology of certain forms of inflores¬ 
cence, chiefly dichotomous, and lastly there is a paper 
by Fitra on the pressure in stems during the appearance 
of bleeding in plants The contents of the parts are, as 
will be seen, very varied and deal with many different 
departments of botany, and will be found to sustain the 
leputation of the u Jahrbucher " so long associated with 
the name of Pringsheim 


LETTERS TO THE EDITOR 

[The hdtUrr docs not hold himselfresponsible per opinions expressed 
by his conespoudents . Neither can he undertake to return , or 
to correspond with the writers of rejected manuscripts t No 
notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible lhe pressure on hts space is so great that U 
if impotable otherwise to ensure the appearance even of com¬ 
munications containing interesting and novel facts,] 

Unconadoue Memory—Mr. Samuel Butler 

Will you kindly allow me a portion of your valuable space 
In order that I may demonstrate the completely groundless 
character of a series of insinuations which Mr Samuel Butler 


has made not only against myself, but also against Mr Charles 
Darwin, in the work which he has recently published, entitled 
11 Unconscious Memory " (Op. 5)- 

i, Mr. Butler insinuates that Mr. Darwin caused my essay on 
Dr Erasmus Darwin to be translated simply in order to throw 
discredit 011 Ins work, "Evolution, Old and New" (Op 4J, 
which was published in May, 1879. Upon this point I have to 
observe that Mr. Darwin informed me of his desire to have my 
essay published in English more than two months before Lite 
appeal ance of Mr Butler’s book, that the translation did not 
appear earlier u due to the fact that I asked for a delay in order 
that I might be able to revise it 

2 The assumption of Mr. Butler that Mr. Darwin had urged 
me to insert an underhand attack upm him (Mr Butlei) in my 
sketch, is not only absolutely unfounded, but, on the contrary, I 
have to state that Mr. Darwin specially solicited me to take no 
notice whateifer of Mr, Butler's book, which had m the mean¬ 
time appeared Since however I thought it desirable to point 
out that Dr Erasmus Darwin's views concerning the evolution 
of animated Nature still satisfy certain Lhinker^, even in our 
own day (a fact which must add greatly to Dr Darwin’s reputa¬ 
tion), I have made some remarks upon the subject in a conclud¬ 
ing paragraph, without however naming Mr Butler And I 
may here emphatically assert, that although Mr Darwin recom¬ 
mended me to omit one or two passages from my work, he 
neither made nor suggested additions of any kind 

3 Mr. Butler’s assertion that the revision of my translation 
was made "by the light" of his book is only in so fai justifiable 
that I looked over the latter before ending off my work, and 
that my attention was thereby called to a remark of Duffon’s. 
l'rom Mr Butler's book I have neither taken nor was I able to 
lake the slightest information that was new Lo me concerning 
Dr Erasmus Darwin’s scientific woik and views, since in it 
practically only one portion of the ** Zoonomia" is discussed at 
any length, and this portion I had already quoted and analysed, 
while Mr Butler only refers lo one comparatively unimportant 
parL of Lhe " Botanic Garden,” and absolutely ignores the 
11 Phylolugia ” and the ff Temple of Nature " So that no single 
line of Mr, Butler's far from profound work was of the slightest 
use to me 

Mr Butler's contention that I have quoted fioin his book a 
remark from Coleiulge is entirely without foundation I have 
been acquainted with this remark for years, and from the source 
quoted It is also quoted in Zoeckler's work (vul 11 p 256), 
mentioned by me 011 p 151, which appeared p/ior to Mi Butler’s 
book (Op. 4). The whole of my indebtedness to Mr Butler 
reduces itself therefore to a single quotation from BufTbn 

4 I'inally, a*, concerns the mam accusation that no mention is 
made in the preface of the fact that my essay had been revised 
previously to publication, it is dear, as even a child could not 
tail to see, that this is not due to design, but is simply the result 
of an oversight. It would be simply absurd for a writer inten¬ 
tionally to attack a publication which appeared subsequently to 
the date indicated on his title-page ; and the so-called falsifica¬ 
tion, fi© far from injuring Mr Butler, could only be most agree 
able to him, because it might induce the careless reado 1 to fancy 
that no reference whatever was mtended to Mr. Buffer in the 
closing sentence. Should however such a reference be clearly 
intended—and to every reader ported up in the subject this could 
not be doubtful—every man of common sense would recognise 
this temble falsehood to be a simple overbight. 

Be din, January 12 Ernvi Krause 

Hot Ice 

I venujae, m refen mg to Dr Lodge’s letter of this week, 
to put before your readers the meaning of the remarks made 
on Dr. Carnelley's experiment at the Chemical Society by Prof 
Ayrton, who 19 now away from England. I understood him to say 
that as Dr. Carnelley’s hot ice is obviously in a condition which 
cannot be represented within the as yet known fundamental 
water surfaces, it is necessary to produce these surfaces beyond 
the places at which, hitherto, abnipt changes have been snp- 
po 5 ca to take place in them. He took as an instance the tee- 
water surface which has hitherto been assumed to atop at Prof. 
James Thomson’s "triple point,” and showed that although 
Sir Win. Thomson’s experiments have proved that u is nearly 
plane for the stable state of water and ice, yet in the imaginary 
district beyond the triple point a change of latent heat might 
ive such a change of curvature as to bring, this surface into the 
ot-ice region. 
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With Prof. Ayrton I have done for water what Prof. James 
Thomson did for carbonic acul, we constructed in stiff paper a 
surface or surfaces which represent the relations of p, v and / for 
a given quantity of water-stuff, Three parts of the whole arc 
cylindric surfaces and divide space into three regions , in one of 
them the substance is 111 the foim of ice, in another in the ft rm 
of water, in another in the form of vapour; and they meet in 
Thomson’s triple point. Any one looking at this model must 
feel that Prof. Ayrton was right in looking fur the hot-ice state 
in a region bounded by imaginary productions of the all ice, the 
all-water, the all-ini pour, and the above mentioned Lhrcecyhndnc 
surfaces beyond Lheir lines of inter ection This is what Prof 
James Thomson did to indicate the stale of witer before 
boiling* by bumping begins lie assumed that the all water 
surface changed into the all-vapour surface gradually, and 
not through a purely cylmdiic water-iwpour surface, nnrt this 
is really what Dr Dodge himself does for hot ice. That i>. f he 
imagines the all-ue surface to change into the all'vapour surface 
gradually, and not by sudden changes through a purely cylindric 
u e-vapour surface According to Mr. Ayiton the imaginary 
production is even of a more complicated kind Ilian Dr Dodge 
supposes, a* llic icc piobahly changes into unstable water before 
it changes into steam. T here can be n 3 doubt thaL such imaginary 
productions find their place m Lhc fundamental equation of water, 
hut I cannot agree with Dr bodge in thinking that we have at 
present an explanation of -,uch unstable conditions. If his 
explanation were satisfactoiy we ought to be. able in the same 
way to explain the unstable position which precedes boiling by 
bumping, and this we cannot do Where the explanation seems 
to me to fad is 111 the assumption that the hot vipour filling a 
cavity, being of lower Lemperaluie than the surface of the cavity, 
is always aL a pre^ure less than that of ‘•aturilion, in ‘■pile of 
the evaporation gom j 011 Nca when we consider bow large the 
surface of a minute cavity is as complied with its volume, the 
verv great increase in bulk when the solul is changed into vapour 
and the loweung of Lempcralurc which the surface must undergo 
on account of latent heat, we sec that the condition which Dr 
Lodge assumes to be nmnuined during the whole experiment 
would be instantaneously destioyed 111 a veiy minute cavity, In 
explaining hot icc I am afmicl that neither 1'rof Ayrton not Dr 
Lodge has given us nnne than Prof James Thomson has given 
in explaining 11 boiling by bumping ” The cause uf the pheno¬ 
menon is a molecular one probably, and must be left to the 
guesses of molecular physicnts. JoiIN l’LRRY 

14, Talgaith Road, West Kensington 


Mr. Bottomley’a Experiments with Vacuum Tubes and 
the Aurora 

Mr. Bottdmliy’s extremely interesting experiments briefly 
described in Naiurl, vol xxm pp 218 aiut 243, appear to 
have a very important bearing on the question of atmospheric 
electricity , for if such high vacua are good conductors of clec- 
LncLty we have reason for thinking that the clcdiical conditions 
of our glolie wi 11 be very different from what we have been accus¬ 
tomed to regard them The layers of denser air surrounding trie 
conducting matter of the globe will act like the glass of Mr flot- 
tomley's tubes in maintaining by a Deyden-|ar-hke action any 
difference of potential that there may be between their inner and 
tbeir outer surface. Again, in the piercing of the glass tube by a 
minute spark, wr> have the analogue of the lightning flash between 
the clouds and the earth , the insulating layer in each case giving 
way, when, owing to an excessive Increase m the surface density 
of the charge at any point, the dielectric stress exceeds the 
limits of the dielectric strength of the medium. The in¬ 
ternal luminous effects observed by Mr. Boitomley is the 
result of change m the dis nbulion of the external charge 
of electricity will be the physical analogues of the aurora, 
with this difference, that they take place in the ultra gaseous 
interior, whereas in the caFe of our globe the luminous pheno¬ 
mena take place in the ultra gaseous (» e, highly rarefied) exterior 
reeioiw of (he atmosphere. It would be Interesting to learn 
whether bucH discharges present any other Analogies with auroral 
phenomena I should he particularly interested in learning 
whether the conditions under which such luminous effects are 
obtained ^ive any support to the theory which I think to be the 
only consistent one, that the aurora is due not to efeetrical dtv 
charges from regions of less atmospheric density to regions of a 
greater density (or vice versa), but 4 o electrical discharges in a 
region of pretty uniform (and small) density, and in which 


region differences of electric potential exist According to this' 
view the auroral streaks which appear to be radial should m 
reality lie approximately parallel to the earth’s surface, and lint 
stand (as most persons imagine) normal to it A scries nf lion 
zontal parallel lines drawn across the sky m a ihiecHoii approxi 
mately north and souih wonld necessarily appear to an observer 
nn the earth's -urfice foreshortened into a scL nf lines iliveigmg 
in fan like, forms at either the north point or the t miih point nf 
the horizon Their divergence would therefore be apparent 
only, like the "beams" diverging fiom the sun at -unret on a 
cloudy day, or like the beams of ihe rayon\ du crlpnuuk, <u 
like tne " i.idial streaks ” which I have pointed out os frequently 
acc mipanymg rainbow^. SiivanusP Thompson 

University College, Billed, Jinnniy 22 

T S —The behaviour of a hollow r en.1ed glass tube containing 
a conducting substance in its inteiini was noliutl juiat one hun¬ 
dred years ago by Cavallo, who scaled up a glass lube in which 
mercury w r as at its boiling point, thus obtaining a fairly perfect 
vacuum.— S P T 


The Geological Age of the North Highlands of Scotland 

From Ihe abstract, of Pi otcc dittos nF the Geological .Society 
(January 3) I learn with Miipnsc that Sir K Murchison's inter¬ 
pretation of the succession rd lhc beds over Lhc region norLli of 
Lhe Caledonian Canal is disputed, and lhat the relations. nf 
the fn siliferoits limestone of Durness to the quartzite;. "are” 
(accnidmg to Dr Callaway) "by no means satisfactorily c‘tn- 
bhiliid, and that iheir conformity is rendered dubious hy 1 
marked discoidnnee of stuk^ ', in fact lint the limestone lies 
m a synclinal basin amongst the quartzites, so that if the lime¬ 
stone lie of I/iwei Silurian (" Aremg") age the quartzites mil 
scln*>11 must lu, older ; this I prereinu, to be the mKraiLC Di 
Call iw w mtuids In di aw, as he says lime "is no proof nf the 
J oner .Silurian age of the quarl/ite and newer ^tnus of flaggy 
gnusi and schist" constituting the interior mountainous di triul 

Having had an opportunity last spring of visiting lhc district 
lying between I nchs Broom and In thud undci the guidance of 
Piof Cukic and in company willi my colleague of Ihe lush 
Survey, Mi Symes I take the opportunity nflered by Dr 
Callaway’-' paper of expressing my entire concurrence 111 ihe 
interpretation of the M rut-lure of 1 lie counliy givLn by my 
late chief, whoiL elahoiale ami giapluc destn pilous 111 j he 
pages of Lhe Quartetly Journal of ihe Geological Society (vols 
xv and xvu ) will, T feel sure, nevei be invalidated. 

Afiei seeing the clear mfra-posilion of the limestone to Ihe 
upper quartzite and ‘cliisG fir^t in the sccliun nt the Bridge of 
AliIl Corry near Ullapool, ihen 111 the cliffs near Ullapool, ntxl at 
Inchnailandl and lhc head of LolIi Assynt, then again in 
lhe Forc'd of Arkle and Ihe lulls hoidermg Doch Stick, wheie 
the limestone band is cleaily mlerbcddcd l etween lhc low-ei and 
upjier quartzites, and Lins laLLei as clc.uly jnsscs umler ihe 
schists of lhe inlciiin, it required no furtliei evidence lo piuve 
that ,ill lhe*e beds belong to one conformable foim.ihun, and 
that lhe gcrdogical age of the whole group is determined by the 
fossils discovered by Mr Cliailei I'ca Ji lnlht limestone of 1 lurnes® 
or Assynt, and named by ihe hue Mi. Salter The geological 
sequim_c is so clear throughout Lhat region, and so entirely bears 
out the dcscnptmn given by Murchison and (icikie, Lhat "he 
who runneth imy read” md I luve nu he-iLaUnn in ay mg 
that Hi j; cviiunce that the Millstone Gut overlies the Carboni¬ 
ferous I Milestone, and that the Nlw Red Marl overlies lhe New 
Reel Sandstone is not more dear thnu that the upper quartrrfes 
nnd si hi ts overlit the Assynt limestone 

I wish lo point out in conclusion that the trough-shapcil 
arrangement of the Durness limeslonc and its faulted position, 
described by Dr. CalJawav, 1ms already been described by 
Murchison in ihe Quarterly Journal , vol xv Any one visiimg 
the grand tract of country lying between Durness and I ocli 
Maree need have no belter guide limn the papers I have refeired 
to, anel a good geological map lie will find that there is 
little, if anything, lo add to the details and conclu-iuns there 
given, and wcie it not Lhat Dr Callaway’s objeciions stem to 
find support with some geologists of more experience than 
himself, it would not have been necessary to enter a caveat 
against them. 

As regards the question whether in any part of the Highlands 
of Scotland except along the weslei 11 coast lhe lauienlinn (or 
11 pre-Cambrian ”) rocks rcapi ear, as has been stated or sug¬ 
gested, I do not wuh to offer .an opinion. As regards Lhe region 
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north of the Caledonian Canal, It beaus to me that thfc is 
extiemely improbable, as along 1 the two traverses we made—one 
from Garve to Ullapool, the otliei from Laxford to Lairg—the 
prevalent dips are eastward, and the upper quartzites forming 
the elevations of Ben Deang and Ben Mine are of great thick- 
neas. One may therefore assume that the T lurentian gnei'iS 
(even in the absence of the Cambrian sandsLone) is deeply buried 
beneath Lhese beds and their succeeding schists. 'I he region of 
the Grnmpians of Aberdeenshire, on the other hand, is of great 
extent, and unLil it has been explored by the officers of the 
Geological Survey it would be injudicious (.!-> it appears to me) 
to come to any opinion on the subject. Edward IIum 

Gcol igical Survey Office, Hu 'le Street, Dublin, January 18 


Geological Climates 

Having considered the effects of Mr Wallace’s proposed 
redistribution of land and water, intended to iaise Inc mean 
animal temperature of Bournemouth 15“ ur 20° J 1 above its 
present amount, 1 now, with your permission, shall say a few 
words on some minor questions, which have arisen during our 
discussion of the difficult problem of Geological Climates 

1 The Clump of Bamboo* at C oj/n , r ) \ IIill Engtneei nrg College 
—Prof McLeod has kindly f01 warded me a specimen of the 
foliage of the bainboi now gro ung in Ins garden, and has 
pi unused to send me the fruit when it ripens 

My botanical friends cannot decide it. specie's, with ceitmity, 
frjin the foliage alone, without the seed',, but think Llial it, 
probably, is the bamboo called Thaw not a/atum lahone/i, 
formerly called Atundttiat 1a fahata (not Amndineuea) and 
also called Bambusa gtatihr. If this opini m be coneet my 
rejection uf its evidence m favour of Coiper’s Hill now havi ig 
the climate of " Lomd India " was also correct, fur this bamboo 
l'* one of the kaidiesl of the n hardy bamboos” growing in the 
Himalayas, as high a*, the limit of perpetual snow, and bung 
enpjscd, at night and in winter, to extremes oF cold, which are 
never experienced 111 the British Hand', Whether our summer 
aie hot enough to ripen Us seeds, and fully ncclimaLi.eU am vngU 
u , remains to be seen 

It is a suggebLivc fact that at Fola, in the Cove of Cork, where 
it grows in clump! 20 feet in circumference, from eieh of which 
spun' over 403 cane; reaching n height of 25 fLct, the seeds 
npqp with difficulty and Lake a long time to germinate, some 
two months elapsin'* before they cone through the soil, even in 
a Lemperaturc or 70 F 

2 The Mo ret on IS ay Pine at Bournemouth —Mr William 
Ingram’s letter, stating that an individual of this species, surrounded 
with "wooded heights” about it, has lived for forty year*, in 
Leicestershire, and attained a height of 35 feet, shows what the 
gardener’s skill can accomplish in protecting a sub-tropical tree 
from the injurious effects of English winlcis, but throwj no light 
whatever upon the possibility of the Morelun Bay pine living 
spontaneously m this country 

la order to do m lL mad ripen ita fruit and produce seedlings, 
which (as I am informed) it cannot jiossiblydo with the moderate 
heat of our cool summers 

2 Tertiary Climates in England —Mr Gardner stales, that 
independently of the evidence affirded by the Moreton Bay pine, 
the Tertiary fossil plant', of the Locenc require an increase of 
temperature of, at most, 20" F. 

When we add to this that the London clay contains true 
Crocodiles , true Palms , many species of Nau’ilur, of folates, 
and large species of Cypraa, we may be cerUin that 20 q F. 
Increase of temperature 19 the very minimum required 

The question of importance is, whence did this required heat 
come from ? This is a question of number and magnitude, and 
not of mere "naturalist talk " This question cannot be settled 
by redistributions of land and water, nor by repeating continually 
the assertion that all former causes of change of climate were 
the same as existing causes, not only in kind, but in degree 

Samuel Haughton 

Trinity College, Dublin, January 14 


I agree with Prof. Uaughton in his conclusion that no in* 
creue In the quantity of water sent into the Arctic Ocean by 
currents like the Gulf Stream would make much practical dif¬ 
ference in the Arctic climate, though nit altogether for his 
reasons. I think the question of total quantities of heat is 
irrelevant, and that the extent of glaciation and the distribution 


of plants and animals are almo 9 t exclusively determined by 
summer temperatures 

Respecting the distribution of plants and animals, I believe 
this is the general testimony of naturalisLs, and it is certainly 
confirmed by Nordenskjold’s observations on the Siberian flora 
Respecting glaciation, I rely for proof on the well known fact 
that Lhc extent of perpetual bnow on mountains—in other 
words, the height of the snow-line—depends, not on mean 
temperature, but on summer temperature 
If this 15 true it showi that no change in the ocean currents 
would make much difference ; for a glance at Dove's isothermal 
lines for July and January shows that the effect uf the Gulf 
Stream on the temperatures of Europe and Asia and the Arctic 
Ocean is chiefly confined to winter The late Mr Ilopkins, in 
his well known paper on changes of climate (Geologicalhociety, 
December, 1851) estimated thaL the effect of the Gulf Stream 
on Lhe July climate uf London is null. 

Joseph John MuarHY 
Old Forge, Dunniurry, Co Antum, January 17 


Prof Whitney on the Glaciation of British Columbia 
Ii mu t be gratifying to all geologists interested 111 the 
western nait of America to find that a portion of the general 
result.of Lhe work uf the Cahfornnn Survey is at 1 ngth being 
publisliLd under the auspices of the Museum of Comparative 
Zoology at llaivaid College, Prof. Wlutney’', " Aunferous 
Giavek of the Siena Nevada” being now- supplemented by the 
firsL part of a volume 011 the " Climatic Changes of Later Geo¬ 
logical Times,” dealing chiefly with the evidences of glaciation 
on lhc Pacific slope No one will question Tiof Whitney's 
obsei valions and deductions on this subject when be deals with 
thaL portion of the region with which he is pers mally familiar, 
imperially ,is the^e are in substantial agreement with the already 
published Acts of Clarence King, The gcneial result nruved at 
ill Lhc mens of Whitney's and King's surveys is that compara¬ 
tively only a very small portion of tlic highest ranges of moun¬ 
tains has ever been coveied with gUcieis, and that there has 
never been in Ibis region anything like a northern drift, period or 
a transportation of miteiial 111 any given direction independent 
of the present topographical feature^ of the country 

This accords also with the statement published by Prof 
Whitney in 1S66 (Proc Col. Acad Hci vul 111 p 271) as to 
the absence of glacial traces of a general character fiom Cali- 
fjrnm, but—it appears to me unfortunately—a clause was 
ad led to this statement embracing in the generalisation the 
whole north wes'em extension of the Cordilleia region Now 
in 1866, as Prof WhiLncy himself says, almost milling was 
definitely known of the coast north of Oregon, and for that 
portion of it included in Lhe province of BriLish Columbia 1 have 
since maintained, as Lhe results of ob’.ervatnn, that there is con¬ 
clude proof of the occurrence of a period of general glaciation 
Co nparable m its effects with that of eastern North America 
(see Quart Journ Geol Soc vol. xxxiv p. 89, Canadian 
Natwahst, vol viu. No. 7 , vol. lx No 1 ; alsj the following 
Rtports of the Geological Survey of Canada, 1875-76, p 261 , 
*877 78, p 133 13 ; 1878-79, p 89 B ) In simmarising and dis¬ 
cussing the evidences of glaciation m British Columbia however 
Prof Whitney still thinks it necessary to support the correctness 
of his paper of 1866 As Prof Whitney’s volume "appears to 
be intended as a general, and, so far as the facts now known go, 
final review of the glaciation of the Pacific slope, and professes 
to contain "all that is necessary to set forth in regard to the 
former glaciation of the western side of the American continent,” 
it may not be amiss to state that m my view the account given 
of the evidences uf glaciation in British Columbia is in some 
ca'.es insufficient, and that in the interpretation of other points 
misconceptions as to the nature of the facta have arisen The 
tendency of the whole treatment of the xubject is to minimise the 
glacial phenomena of the northern part of the coast and assimi¬ 
late the conditions there fnund to those of California, which 
appear to me to be essentially different (For a comparison of 
these sec "Travelling Notes on the Surface Geology of the 
West Coast,” Canadian Naturalist, vol vm. No. 7 ) 

To criticise minutely the numerous features which seem open 
to such treatment in the account of this region, with which 
seven seasons' work in connection with the Boundary Commii- 
non and Geological Survey of Canada has rendered me familiar, 
would require a lengthened article, and would at best be an 
ungracious task I will therefore touch on a few salient points 
only. 
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In dealing with the ulterior region of British Columbia lying 
between the Rocky and Coast Mountains no menLion is made 
of the actual evidence obtained of a movement of ice from 
north to south in this plateau district, though it is after¬ 
words incidentally alluded to in a quotation connected with a 
proposed explanaion of the facts observed. 'Ihe drift covered 
and erratic strewn chaiacter of ihe country is also ignored ; and 
while the luwer tu races bordering the rivers are mentioned, and 
attributed to fluviatile action—a view doubtless substantially 
correct—the fact lint terraces are found beyond the river- 
valleys attaching ihem>elves to the higher parts of the plateau 
and to the mountain-sides to nn elevation of 5270 feet is 
passed over in silence ihe conclusion is Lhen easily arrived 
at that the "statement” of 1866 is "entirely borne out by an 
overwhelming weight of evidence." 

Turning now to the coast of the province, Prof Whitney of 
course admits the marked glaciation of the south-eastern extre¬ 
mity of Vancouver island, which has been noticed by a nuiril er 
of observers, and which he has himself seen duung a hurned 
visit. He slates however that the markings he ^aw were every¬ 
where parallel Lo the coast, and appeared to him more like ice¬ 
berg than glacier work Now as the toa^t is very sinuous in 
outbne, while the main glaciation pursues within a feiv xiegstts a 
uniform dilution (S Ii" W ), the two must m some places 
coincide, but an luLimaLe acquaintance with the south-eastern 
pnrt of Vancouver Island enables me to state that the glaciating 
□gent has swept completely and steadily uver it entirely, without 
reference to the pre ent coast outlines With regard to the 
second statement, I believe that a refticnee Lo the description of 
the character of the glaciation given in one of my papers already 
lefeired to [Quart Jouni Gcul hoc. vol, xxxtv. p 92) will be sulfi- 
cient to convince any one who is familiar wuh icc action that a 
glacier has do’ e the work. It is of course easier to be personally 
assured, where so much depends on judgment of local details, 
than to demonstrate ihe actual conditions to others , but the 
parallel grooving and furrowing out of hard rucks in the manner 
illustrated on pp 93, 94, and 96, one has been accustomed to 
consider as characle us tic of glaciers 

Furlhcr on Pruf Whitney assumes that the “ manifestations " 
or the supposed Strait of Georgia glacier are "almost or quite ex¬ 
clusively limited to its termination ” home evidence lo ihe con¬ 
trary is however given in the publication to whidi special reference 
has just been made, while subsequent exploration—the j ublisheil 
account of which l'rof Whitney appears to have overlooked— 
has brought to light similar and concordant glacier-work at 
Nanaimo, ninety miles to the nnrih-west of Victoria, and has 
also demonstrated that a second bianch of the grcaL ice mass 
which choked Lhe space between Vancouver Island and ihe 
mainland, comparable 111 mzc with that of the Strait of Gcorgn, 
discharged nurth-w csl ward by Queen Charlotte's bound (1 Canadian 
Naturalist ’, vul ix. No 1) In lhe lately-i sued volume of the 
Geological hurvey (1878 79) additional facts tending to show the 
importance of ice-acuon in the Queen CharloLte Islands and 
extreme north of ll e cua L l of Huti'h Columbia arc given 

Not being in the position of having any favounic tlieoiy 
of glaciation to maintain, I wish merely to indicate by a 
lew examples the inadequacy of the portion of Prof. Whitney’s 
monograph winch is intended to summarise the glacial con¬ 
ditions of British Columbia. Prof. Whitney apperns to have 
been beset by obsuvers "cnLircly inexperienced 111 the study of 
glrcial phenomena " to such an extent as to render hnn unduly 
suspicious of Lhe evidence obtained by other winkers lie 
state 11 , for example, that in \ assing to the region norih of the 
buundaiy of the United Stales "uc have to depend largely < n 
the observations of others, 1 and that " an attempt will be made 
to sift the cvide.ee offered." Now while it is a liLtle di - 
couraging to find Lliat one mud Lelung to the class of " other*," 
I feel confident that to any unprejudiced inquirer llic facts 
already accumulated and published are sufficient lo prove the 
general and pronounced character of the g'xcuiion of JJritish 
Columbia It is perhaps not too much to ask that in this matter 
purely negative shall not be put on an 1 quality with pnsiLive 
evideicc Trof Whitney's profound distrust of the "otters" 
again appears where he qualifies a reference to my statements by 
the clause "even if his observation! be accepted as entirely 
trustworthy." It is however, so far satisfactory to find oneself 
in good company, fur Dr. Hector, who has also had the mis¬ 
fortune to have had something to say about this region w h*ch 
t-oci not conform to Prof. Whitney’s hypotheses is referred to 
to "evidently quite inexperienced//and one whose "statements 
must be received with some caution," while Dr. R. Brown for a 


similar sin is characterised as "an entirely unpractised ob¬ 
server." George M Dawson 

Geological Survey of Canada, Montreal, December 22, 1880 


Lophiomys Imhausi 

In Nature of January i f 1880, I published a nuLc on the 
"habitat" of that strange and excessively rare rodent Lophiomys 
Imhausi , it may interest many of your readers to know that I 
have recently leccivcd from Count Lodovicu Marn//am a splendid 
specimen of that species from a new locality, viz Frkauid, 011 
the mountain 1 betw een Suakin and hingat, where it was captured 
quite accidentally on April 12 last by a shot from a small 
revolver. It was also secured and preset ved by mere chance, for 
it was ft und by a small terrier and killed at the bottom of a 
deep figure in the granitic rocks, and its value was quite ignored 
by those who first handled it, thus Lhe skeleton and viscera 
were losl, but happily the skin was 111 excellent condition, and 
the skull had been left attached. It is 111 adult female and has 
four teat 1 -, two pectoral or rather axillary, and two inguinal, iL 
is rather larger than the fine specimen at Genoa, but does not 
differ in culour 01 richness of fur The luxuriant dorsal mane to 
which this creature owes its name is separated from the long 
hairs of the l>ody by a nairow <-lnpe of short stiff greyish green 
brMlcs lhe iris was dailc 1 rowu, ind the animal emanated no 
special odour 

This is the jouith specimen of lophiomys Imhausi Lhat has 
been secured to science, lhe first was Lhe type *peumin acci¬ 
dentally brought alive by M. Imhaus at Aden and described by 
Pi of. A. Milne -1 dwards it is in the Pans Museum, skin, 
skeleton, and viscera pre erved lhe second is the skull 
accidentally picked up by Dr Schw einfurth at Maman, north of 
Kas*nla, and descnbed in 18(17 by Prof Peters as Phi actomys 
iCthxopH 11 s , .1 is I believe at Berlin The third was accidentally 
killed by a blow on the head with a slick in the Senba uf 
Bcccan and Antmon at Keren >n the Hugo, country 111 1870, 
the mounted skin and skeleton 11c in the Civic Museum at 
Genoa The fuuith is the subject of this nute , its skin has been 
splcn.ilinly mounted by my able taxidermist Signor R. Magnelb, 
and it and the cianium foim an important item of the Flurence 
Zoological Museum. r Lhe natives told Count Marazzam that 
JjQph,omys is rate, that it lives in deep holes in the strangely 
fissured rocks of that countiy, and that it is a vegetable feeder , 
Lhe stomach of Lhe s[ cumen I have was much distended wuh 
leaves and young L hoots when Count Maraz/nm skinned it 
The "habitat" of ibis species is now 1 relly well defined by 
lines drawn from Suakin to Maman and Kassala, and thence 
soulhw.ud Low. rd> the Somnli coast. 

Henry IIiliyer Giglioli 

Reale Flituto, Florence 

Parhelion 

\ ESitKDAY a parhehuii or mock sun was seen here. At 
3I1 20m I w as at the Ub ei vatory, and the true sun w os sinking 111 
the south-west upon a suuiewlnL dense cluud-bank wilhlighL and 
long cirro itrati about and above it "lhe air w as comparatively 
calm, the anemometer cups moving only occasionally and slowly 
The hoiizon was foggy and mi ty The spcctial sun appeared 
as a bright diffustd cncular -puL uf light tinged with prismatic 
colours about 30’ to the left (h ) of the true sun, and in a 
hon/ontal line with it. 

I could trace a scgmenL uf a cirdc having the sun fur its 
centre, foi a few decrees above and below the mock linage 
To the w cst I li uld not trace any fake image or continuation 
uf the circle. The phantom image slowly faded away in about 
ten minutes from its being fi.st obseived 'lhe weather has 
heen severe here (something over 200 feet ahove sea), but haidly 
so sharp as in son e other (probably lower-1)ing) places With 
NegrctLi and /ambra’s standard minimum in cage four feet from 
the ground, U u is the lowest I have registered 

During, however, the \ ast sLven days the maximum has only 
twice risen al ove freezing puinl, and then but i\ 

Guildown, Guildford, January 21 J. Hand Cai'KON 


Girlon and Newnham Colleges 

bOME of your readers may pirhaps be glad to help Lhe natural 
science students of Girlon and Newnham Colleges to raise about 
800/, needed for a physical and biological laboratory. The 
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present provision for practical work 19 very inadequate, and the 
number of students nos largely increased, while the required 
money ifa not forthcoming. I have already leccived the following 
donations, and shall gratefully acknowledge any further help ■— 
Mr Charles Darwin, 5/, 51 , Mr Kdward D inner, 5^ ; Mr T 
Newland Allen, 3/. 3J , Mi William la^scridge, 2/ 2 s ; 
Aninymou'i, 2 1 . , Mr hrank lJethndge, \l u , Anonymous, 
l/, , Mr. G. lives, \l , Mrs live-., 1/ , Mr R. Wilkinson, 
if. u ; Rev C T, Mayo, 1/ u ; snial/er subscription^, 4/ 15J. 
Any further particulars will be mosL willingly given 

Florence Eves, 

Science Student of Ncwnham College 
Mitton House, Uxbridge, January 22 


Minerva Ornaments at Troy v Net-Sinkers 

Nor having seen the number of Naiure rcgulaily during 
the autumn, I did not observe Mr Sayce’s reply to my IdLer on 
the above subject until lately I may perhaps trespass on your 
space with a few lines in reference to it 

I certainly did not observe any marking', upon the clones m 

? |Ueation that could be conslruid lut) any likeness to a human 
acc or to Hint of an owl. Not having the opportunity of re¬ 
examining them I mud take this as granted rclu riling to Dr. 
Schliemann’s judgment Of course an expert can sec, ami see 
with certainty, what to on** less evpei.enccil skeins quite invisible 
At the same time an enthusiast, as we all know, is rather apt to 
“oversee/’ and find in lus Lelies mure than actually exists. I 
say this, as it is a common occurrence, and nut in auy uay to 
disparage Dr hthhemaun s vahuhle woik, 

lint admitting the exigence of such outlines upon the stone-, in 

a uestion is it iioLfar moie probable Lhat the half savage natives of 
le Tioad may have taken advantage of eerLain suggestive lines 
and roughly outl ned an image upon a net-sinker, Lhan that they 
made so large a number of rough and uncouth things as likenesses 
of Minerva f lhc use of stone! similarly chipped in the middle 
as net-sinkers seems coninun to savages all over the woild, and 
it would seem to me th p refoie wi>er to name them net-sinkers 
(with outline-, tVc ) than to ticket lli-in “ Minerva ornaments " 
One jioint, if 1 u ml li stand him aright, which Dr. Stliliunum 
endeavours to prove, is ill it Annent froy sto id close to Lhc 
river Hence the occuircncc of net smkers may be c msideied 
as probable K W. CLAvroJ fa, 

Antioch College, \ cllovi Spring,, O , December iH, 1B80 


THE PROVOST OF TRINITY COLLEGE , 
DUBLIN 

HL Rev Humphrey Lloyd, D D , was born in 1800. 
He was the eldest son of Lhe Rev Bai Lholomcw Lloyd, 
who uas 1 ‘rovost of Trinity College, Dublin, from 1831 
to 1837 Humphiey Lloyd entered his father's college in 
1 81 5 f graduated as a Gold Medallist m Science in 1820, 
and was elected a Fellow in 1824 In 1831 he w as appointed 
Professor of Naturril Philosophy He was co-opted a 
Senior Fellow in 1843, was made Vice-Provosl in 1862, 
and was appointed by warrant from the Ciown to the 
ProvosLship in 1867 lie died, after a few days’ illness, 
m the Provosts house on the 16th inst 

Full of years and honours, a very distinguished life 
has been brought to a close Pait of it was spent m 
laborious scientific research, part as the head of a great 
teaching establishment Ruth poriions of his life were a 
Success, as even a short sketch of that life will show. 

Lloyd was an excellent, though by no means a pro¬ 
found, mathematician On becoming the Professor of 
Natural Philosophy he devoted lnmself with some ardour 
to the study ot physical optics, and his report on this 
subject, laid before lhc fourth meeting of the British 
Association, was-quite a mantelpiece of reporting, and 
may still be consulted with pleasure He was not how¬ 
ever by any means coiucnt with having a knowledge of 
ihe work done by others, but was determined Lu enter on 
the field of original woik himself, an opportunity soon 
offered. About 1832 Sir William Hamilton had been 
investigating Lhe relations between the surface of wave- 
slowness and that of the wave, and thereby had been led 


to the discovery of some new geometrical properties of 
the latter These properties he demonstrated by means of 
certain transformations of the equations of the wave- 
surface, and he showed that this surface had fourconoidai 
cusps at the extremities of the line 3 of single ray-velocity, 
at each of which the wave is tourhed not by tioo planes 
as Fresnel supposed, but by an infinite number forming 
a tangent cone of the second degice; while, at the 
extremities of the lines of single wave-velocity, there were 
four circles of plane contact, in every point of each 
of which the wave-surface is touched by a single plane 
These singular pioperties led Hamilton to anticipate two 
new laws of refraction called by him external and internal 
“conical lefraction ” Hamilton was naturally desirous 
of having his theoretical conclusions proved by experi¬ 
ment , such experiments required a wonderful patience, 
delicacy of touch, and an almost instinctive sagacity As 
possessing all these he selected Lloj d to solve hi s problem, 
and by Ins labours in a short time the reality of this 
interesting phenomenon was established 

The memon by Hamilton and the experimental re¬ 
searches by Lloyd appear 111 the same volume (xvn) of 
the Tt ansactions of the Royal lush Academy. 

Lloyd published several treatises and memoirs relating 
to optical science, buL he was persuaded by Sir Edward 
Sabine to turn his attention, about 1836, Lo the subject of 
terrestrial magnetism At lus request the Hoard of 
Trinity College, Dublin, built a magnelical observatory, 
and the Professor entered with zeal upon those studies of 
magnetism which will for ever remun connected with 
his name IL would be unnecessary here to enumerate 
his very numerous wiitings on this subject 

In 1838 the British Association resolved that having 
legard to the high interest of the simultaneous magnetic 
obseiviitions which have been for some tune carried on tn 
Geimany and v.uious paits of Euiope, and the important 
results to which Lhese have led, they regard it as highly 
desirable that similar series of observations should be 
instituted in various parts of the British Dominions, 
and they suggested, as localities particularly important, 
Canada, Ceylon, St Helena, Van Diemen's Land, and 
the Cape of Good Hope, also in the Southern Hemi¬ 
sphere They further appointed as a Committee to 
approach the Government on this question Sir J Herschel 
and Mr Whewell, Dr Peacock ami Prof Lloyd The 
Committee, appointed late in August, at once set about 
llieir arduous work, and their memorial was laid before 
Lord Melbourne in the November following The Pre¬ 
sident and Council of Lhe Royal Society strongly supported 
Lhe memorial, and these concurrent representations were 
attended with full effect In the Report of the Com¬ 
mittee to the Bntish'Association in 1839 it is stated, 
“probably at the vciy moment when this leport will be 
read, two ships, the Erebus and the Terror , under the 
command of Sir James Clark Ross, will be already on 
their voyage to the Antarctic Sims, cariying with them 
every instrument icquisite for the complete and effectual 
rostLution of impoitant 1nagnet1c.il reseaiches in the 
lgh southern latitudes, and also complete establishments, 
both personal and instrumental, of the fixed magnetical 
observations Lo be placed at St Helena, the Cape of 
Good Hope, and Van Diemen’s Land It was no wonder 
that the Committee were proud of Lhe result of their 
labours, and that they acknowledged in strong terms the 
ample and liberal mannci in vihich every demand on the 
national resources hid been without exception granted, 
expressing at the same time the hope that this splendid 
example might be followed up by other nations The 
reporL is signed J F. \V Herschel and H Lloyd. 

In 1843 Hr Lloyd pointed out a mode of reducing the 
error attending the determination of Lhe intensity ot the 
earth’s magnetic force to less than one-fifth of that by the 
ordinary method. 

In 1858 he again pointed out a fatal imperfection 
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attending the ordinary mode of calculating the same 
force, and proposed instead a method icquiring for its 
application only the use of the dip-circle, a vast advantage 
to the traveller, as it reduced to the smallest possible 
number the instruments which he would have to carry 
Along with his friend Sabine he visited the chief Conti¬ 
nental cities in 1B39, going as far as Berlin This lour 
was altogether undertaken for the purposes of establishing 
still further a system of joint records of magnetical pheno¬ 
mena. His chief work in connection with magnetism was 

S ubhshed under the title of “The Dublin MagncLical and 
ieteorological Observations ” (2 vols. 4to, 1865-69). In 
1857, when Lhe British Association visited Dublin for a 
second time, Lloyd was then president, and many will 
still remember his dignified and cornteous behaviour as 
such. 

When, in 1867, Dr Lloyd was appointed provost, there 
was scarcely one dissentient voice. He had distinguished 
himself in his college career , his researches had reflected 
lustre on his university, and the belief in him was never 
shaken During his period of office as Senior Fellow 
the study of Lhe experimental sciences was introduced 
into the curriculum, in 1851 it wax even possible to 
graduate as a Gold Medallist in these To the experi¬ 
mental sciences wcie at first joined the natural sciences 
During his provostship, these two groups wcie scpaiatcd, 
to the great en com age men t of the students in boLh It 
was something wonderful to find how Lhe now aged pro¬ 
vost kept pace .with the tunc, cncouiaging in every way 
the mure modern view of things Among the Frofesxoix 
and Fellows of his college he was very popular, he was 
always affable, while he possessed a quiet dignity 1'ioudly 
conscious of the position he held ax Provost of Trinity 
College, he was singularly unambitious of worldly honours, 
but the honorary degree of l)Ch from the sister Uni¬ 
versity of Oxford, confened on linn in 1856, was grateful 
to him, and he always spoke with pleasure of the 
recognition of his x icntific merits by the Emperor ol 
Germany, who conferred on him in 1874 the order “Pour 
le Mdnte," he was a F R SS Loud and Edin He 
received Lhe Cunningham gold medal of the Royal lush 
Academy in 1862. 


GEOZ.OGl^lNG AT SUIiPPEY 

O much has been said about the abundance of fossil 
fruiLs aL Sheppcy that most geologists pictuic them 
lying plentifully upon the shore waiting to be picked up, 
and their only concern might well be at the outset to 
provide baskets xliong and ample enough to convey Lhcir 
collectings home A day spent upon the bca:h would 
dispel these pieconceived ideas 
The cliffs in a wet season are stream 1 of liquid mud 
alternating with ficshly-fallen landslips rendering them 
practically unapproachable. The wet and froxL have this 
year proved exceptionally disastrous, and meic shreds of 
coast-paths remain In places slabs of freshly-ploughed 
land are airested half-way down the cliff, and at one 
point a cabbage garden with the produce sLill only partly 
cut is streaming down to the beach It is a good lime 
for the cement works, but when Roman cement falls into 
disuse, as it seems likely to, then perhaps steps will be 
taken to stay this perpetual removal of fine ai able land mto 
the channels of the Thames The beach itself is g* avidly, 
and at low water Lhere aic cuenaivc inud-flats. Among 
the gravel are patches of rolled pyrites, and among these 
pyrites the fruits aie found, though valuable specimens 
are rare. This Christmas five experienced collectors, 
including Mr W H Shrubsole, FGS, Mr. O A. 
Shrubsole, FGS, Dr Hausler, FGS, myself and 
brother, searched for several hours without a single 
fairly perfect fruit being found, and no greater success 
attended us on subsequent days The vast bulk of the 
pyrites is amorphous , the majority of that which retains 


any recognisable shape is made up of twigs \ a consider* 
able percentage is of nearly obliterated casts of shells, 
and here and there are broken up Nipaditea and other 
water-worn fragments of fruits 'lhe best way to collect 
is to lie down upon the pyrites and examine it closely, 
when seeds and twigx that arc passed over by the 
copperas-gatherers may be picked out In this way I 
found seeds and scales of Araucaria, lw r igs of Ephedra, and 
many other shapes that may some day be recognised as 
paits of still-existing plants. No iext, short of doing 
absolutely nothing, could be more p^rfccL to an overworked 
geologists brain Llian to sprawl and smoke upon this 
beach 

The fruiis themselves are so raie in the London Clay 
LhaL they are seldom if ever found in situ, no prolific 
patches are known, and to attempt to dig for them would 
be futile Their abundance in collet tions is due to the 
facts th it for several miles there are lofty cliffs perpetually 
wasting away, and that the whole of Lhe clay that reaches 
the beach is slowly removed in suspension by the sea, 
eveiy paiticle of pyriLcs remaining behind until picked 
up for copperas 01 dissolved away For Lwo hundred years 
they have been known and searched foi daily by the sep- 
tana and copperas collectors, and any one may auickly pur¬ 
chase an extensive collection I have within a few monLhs 
received from my friend Mr Shrubsole enough Nipaditcs 
to fill a twenty-gallon cask, besides oLher fruits innumer¬ 
able Bowcrbauk’s collet tion numbers many thousands, 
300 specimens of a rare cone alone from Herne Bay 
having been in his possession 1 here ix in Lhe British 
Museum a MS 1 atalogue by a Mr Liowc of Favcrsham, 
With 831 very rough drawings representing, as he sup¬ 
posed, 700 varieties. Etlmgxhausen, when he examined 
the British Museum collet turn, made 200 species How 
many there may really be is still unknown, but the num¬ 
ber doubtless is very considerably beyond the latter 
Among the Conifei.e alone I have to add, besides the 
Ephedra, a l'odonvpu\ near to P data, a Frenella 
almost indistinguishable from / hmilichen , and an 
Aitiunuia near A ( unninghahit I have grave doubts 
about the coricctness of the determination of all the other 
Conifers except a few of Bowerbanh’s Cupiessine^e, and 
am still at work upon them lhe stite in which they are 
presei ved is not sufficiently taken into account The woody 
matter is generally preserved as lignite, and easily removed 
when rolled upon the beach, and the p>rites which 
remains filled the cavities between the moie solid parts, 
as well as replacing the fruit itself The densest and 
mosL salient part now i 3 the purest pyrites, and was 
therefore at the time of fossilisation prubably the most 
open part of the fruit or the tilling in of cavities 
The casts Lhat are found aie tlui', in Lhe case-of hard- 
shelled frillLs, more often casts of the *pace between the 
outer ligneous shell and the kernel, than of cither the 
kernel or the shell itself In the case, foi instance, of an 
almon 1, we should have moit frequently a smooth cast of 
the inside of lhe shell, but in perfect flints the pitted 
exLeuor would be picsei ved, and m fruits partially dis¬ 
solved the wunkled kernel would show In fruits with 
septa the variety of aspccL piexented in different stages 
of pieservation is very great, and has doubtless led to the 
same specie j being catalogued under several names 
lhe so-called Sequoia or l'cuophiloides of Heme Bay 
is anuLhei instance, for the filling in between the open 
scales of the cone wax thought. by Uoweibanlc to lepre- 
sent confluent scales inclosing cells, the supposed cells 
being really the caviLcs left by the tiuc scales which have 
decayed away, while the mfilLiate 1 pymLes has enveloped 
the seeds which lay under them 

On Monday wc took the 8am train to Herne Bay 
and searched at b^alecliffe for cones At Whitstabfe 
we set sail in an oyster boat for Shcllncss, but some 
delay occurred 111 getting it off the ground , the wind 
dropped in the meantime, and we had to row Shellness 
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was reached at dusk f and we experienced some difficulty in 
landing across the mud, which stretches a long way from 
shore at low water. We reached Warden Point at 6, 
and found that the fly we expected to meet us had driven 
home an hour before. The position of two mud-covered 
and complete strangers on a dark night on a most 
desolate spot, in drenching rain, eight miles from, and | 
Lwo hours late for dinner was not particularly en- 1 
viable; yet a well-arranged excursion from Whitstable 
to Sheerness, vid the singular shores of Shellness, would | 
under pleasanter circumstances well repay any naturalist. 

J SlAKKJb Gardner 


THE CONSERVATOIRE DES ARTS ET 
METIERS * 

O NE of the most eminent English men of science said 
to us one day —“ You have at Pans collections, 
libraries, museums, observatories, faculties, schools, we 
have the equivalent of all that There is only one thing 
we have not, which I always admire among you, ana 
that is the Conservatoire des Arts et Mdtiers ” 

The National Conservatoire des Arts et Mdtiers a is, in 
fa*~t, an establishment unique of its kind both in its scien¬ 
tific interest and practical utility. No institution is more 



FiC, 1 — Plan of ihe Conservatoire deb ArU et Millers, And uf projected add ti»ns —i, Oilier Tor the venfii Jhnu of weights and meaMirLh , a, Laboratory o£ 
the Cuune of Mechanics (ProF Mresca) *j, Ground-floor I ahoratory of the Course r f Dyeing and of CernmiLsfProf I uyi e). f mi floor Laboratory 
of Agricultural Chemistry (Prof Humsingnull), j, Ground fljur Ainphitheatre , First Floor Physical Laboratory (Prof Beoqucrel) , 5, Provisional 
location or the Agronomic Institute , 6, Great Hall of Machinery in motion , 7. Great Amphitheatre ; 8, OM Amphitheatre, 9, Library, to, Labcralory 
of Industrial Che mis try (Prof- Girard) n, I aboralory of General Chenn&lry (Fr_f Fcligrii), 12 Great staircase , 13, Ihe Lchu Hall 14, Galleries 
and Cu Medians, 15, Gruund-fluor Gallery in construction , First Lor Gallery of Oramics md Opiics , ifl, Ground floor Weights and measures 
first floor Gallery of Spinning, 17, Eanib lion Hall and Gallery nf Spinning, iB, Ad 111 ini si ml ion and Galleiy in construction, 19, Industrial 
drawing^ patenLs, and irule-nMrki, »o, Projected con&Liuciiun, gallery uf cuflectiuDs, ar, Projected cun Lrucuon, aa, Trop^scd Iccalion for ihe 
Central School of Arts and Manufactuici 


worthy of the solicitude of the Government, since it has 
for its object the occupation of the workeis and the 
instruction of the people The Conservatoire is about to 
make a fresh start in consequence of the construction of 
a new block of buildings There is even reason to hope 
that these works will only be the prelude of constructions 
still more important, and Lhat very soon a law will insure 
the completion of our fine national establishment. The 
following are some of the improvements which have been 
recently introduced into the institution. 

The service of patents and of the industrial department 
has been recently installed in the new buildings in the 
rue SU Martin. Early in November there was placed at 
the service of Lhe public the old and remarkable collec¬ 
tion of Vaucanson's drawings. These drawings, which 


form a considerable series, comprised between the years 
1775 and 1829, have a great historical interest We find 
in them the germ of a considerable number of apparatus 
or of 5 > 5 tcms realised in our time, and which the want of 
processes of execution condemned to remain in the 
condition of projects We see there a great number of 
curious objects, and ilolably the original drawing of 
Fulton’s first steamer 

Among recent additions we may mention the great 
gallery of machinery (No. 6 in the accompanying plan, 
Fig. i), to which is added the entire apse of the old 

1 From an artiLla in La Nature , by M Gjwun Titsnndiir 

1 Descartes had the idea uf Hi foundation , Vnucanion fi^rmed the fine 
germ it it by his public cullcctitn uf machines, instruments and u lentils, 
intended fir ine working clmses and ihe Convcntu n decided t»n ill definitive 
citation by a decree of B vendlmlairc uf the year an 
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church of St. Martin’s priory We see here the curious 
steam-carnage of the mechanician Cugnot, and the fine 
statue of Denis Papin by M A\n \6 Millot, the bronze 
duplicate of which was inaugurated at Blois some weeks 
ago. Besides the machinery which has long been at 
work id this gallery, the new administration of the Con¬ 
servatoire is endeavouring to show visitors all the new 
and interesting apparatus used in the great Parisian 
industries More than 3000 visitors witness every Sunday 
these experiments, very beautiful and very instructive for 
every one. Among the most notable apparatus are those 
connected with electrical phenomena The beautiful 
experiments of M Gaston Plantd have obtained the 
greatest success, as also those relating to the tiansmission 
of power to a distance by electricity The Conservatoire 
is thus becoming the museum of machinery in action 

While the machinery is thus at work in the great nave, 
other experiments arc going on in the galleries. The 
great electrical machine throws off sparks in the physical 
hall, and projections by means of the oxvhydrogen light 
are made elsewhere by M Multem Visitors show great 
interest in the Echo room, the Lavoisier room, in which 
is a great number of instruments used by the founder of 
modem chemistry, the Agricultural room, where are 
exhibited all the newest models of agricultuial machinery 
It is scaicely necessary to speak of the courses of lectures 
by eminent professors, many of whom are known beyond 
France , the gratuitous courses here and at the Sorbonne 
for 1880-81 comprise almost every branch of pure and 
applied science lhe public libiary of more than 30,000 
special works is freely placed at the disposal of workers. 

Among the less known departments is the public 
service for testing the resistance of materials, very useful 
to architects, contiactors, and builders Any one may 
take advantage of it It is sufficient to send to the Con¬ 
servatoire specimens of stone, marble, pottery, metals, 
tubes, &c, which arc crushed, broken, or bruised by 
special machinery, and the results accurately registered. 
The most powerful of these machines is a hydraulic press 
of 500,000 kilograms. 

Such, in few word*, is the Conservatoire des Arts et 
Metiers. By its collections, its public comses, its library, 
its eminently practical services, it may be regarded as one 
of the most valuable institutions of France 


NOTES 

The Faraday lecture vill be delivered by Prof Helmholtz in 
the theatre of the Royal IiWituliuii on Tuesday, Aptil 5 The 
subject will be “'lhe Mndem Development of Faraday's Con 
cepLion of Llectriuiy " The lecture will be dih\ered in 
English. 

Prof. Holden, of die U.S Naval Observatmy, Washington, 
has published, llnuugh Scribner, a biography of fair William 
Herschel Tiof jfuldcn is also publishing, through the Smith¬ 
sonian Institute, a subject index and synopsis of the scientific 
writings of the great astronomer. 

The Kent's Cavern Commuter, when prc'entmg thurrial 
Report in August last to the British Association stated that, 
from the first dayuf the exploration in 1865 to its dose in f 5 So, 
George Smerdun had been continually engaged on the work, 
and for nearly thirteen years had been the foreman ; that during 
that peribd he had always di charged his duties in a most 
exemplary manner, and without the least misunderstanding with 
the superintendent*; that he was nearly sixty years of age, and 
bo cnpplod with chronic rheumatism—induced by working for 
10 many years m the damp Cavern— ai to he incapable of any 
ordinary labour, and that it was propped to raise hy subscription 
a fund sufficient to secure him a small annuity 1 he proposal 
was cordially received, and Mr. Fengelly was encouraged to 
cany it into effect. Several contributions have already been 


received from Mr. G. Busk, Prof. W. B. Dawkins, Dr John 
Evans, Mr. J. E. Lee, Sir John Lubbock, Bart,, MP , F.R.S., 
Mr \V Fengelly, Mr. E\ Vivian, M.A., and others Further 
contributions to the "Smcrdon Testimonial Fund" maybe paid 
directly to Mr. W. Pengelly, Lamoma, Torquay, or to Messrs. 
Vivian, Kitson, and Co , Bankers, Torquay 

A MARBLE t talus of Nicephore Nit pee, the inventor of photo¬ 
graphy, 19 now being executed by the celebrated sculptor, M. 
Guillaume of Paris, and will be erected and unveiled in May 
next al Chalons-sur-Saune. 

Prof. Mask a of NeuUt&chein writes that the excavations now 
going on in the Scbipka Cave, near Stramberg (Moravia), have 
yielded Lome interesting results Among the unmerous remains 
nf Fost Tertiary animals (such as mammoth, rhinoceros, urochn, 
boric, lion, byxna) the jaw-bone uf a supposed diluvial human 
being has been found. It was imbedded in the immediate vicinity 
of a place where carbonised animal bone*, stone implements, and 
hone utensils were found. The jaw-bone, described as having 
belonged to a child of some eight years of age (according to Lhe 
development of the teeth), is of very large, indeed of colossal 
dimensions 

The director of Ficnch Lighthouses has sent to the Minister 
of Public Works a communication lecomminding the hghLing, 
hy electricity, of all the great lighthouses on the French coasLs. 
It will involve an expenditure of several nnlhonb of francs, 
which will end in a large economy and an extension of the 
range c f illumination A system of steam-trumpets la also to be 
established in connection with these improved lighthouses. 

With ihc January number the Quarterly Journal of Micro¬ 
scopical Si tenet caters on the twenty first volume of its second 
senes. First published 111 1853, under Lhe editonhip of Dr 
Edwin Lank ester and Mr. George Busk, it now appears under 
the editorship of Prof. E Ray Lankester, assisted by Mr F 
M Balfour, Mr W. T. Thiselton Dyer, and Dr E. Klein. Mr, 
William Archer lias withdrawn from the editorial staff. 

The minutes of the Proceedings of the Dublin Microscopical 
Club, which since 1865 have been published in the Quarterly 
Afagattnc of Murostopical bciemc, will for the future, we under¬ 
stand, be published in the Annals ami Aiagaame of Natural 
Ilutoi y. 

We undendand that Mr. Richard Anderson, the author of 
the well known work on Lightning Conductors, has nearly 
ready for publication a treatise—ba^ed on the 11 Instruction sur 
les Paratonnerres adoptee par l'Acadenuc des Sciences” of 
France—to be entitled 11 Information about Lightning Con¬ 
ductors u 

At its last r css ion the French Parliament voted a grant of 
several millions of francs for the completion of an underground 
system of telegraphic wires connecting the principal cities with 
Pans 

Several electric railways are to be tried on the ocension 
of the forthcoming Electrical Exhibition at Pons. The most 
important will he built by hiemens Brothers, and will form 
c mtequenlly a prominent part of the British display, At the 
last silting of the General Council of the Exhibition M, Georges 
Berger announced that a At earn-engine of 800 horse-power will 
be arranged for the working of the electric light, and the number 
of lamps in operation u estimated at 600. A number of these 
will be in Lhe large hall, but a large proportion in the gardens, 
in the annexe, and in a senes of saloons fitted up magnificently 
with tapestry-work by the Government The ait«M is to be 
the Pavilion de la Ville de Fans, which was one of the wonder* 
of the 1878 Exhibition, and will be tran a ported to the vicinity of 
Lhe I’alaia de Champs Elyree*. 
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In connection with our recent note on the Young Men's Home 
Education Society, a lady in 'Cork sends us some information 
concerning the Minerva Club, whose head-quarters seem to be 
in that city, and which aims at enabling ladies to educate them¬ 
selves at home The regulations of the Club seem well adrqiied 
foi this purpose, and the piogrammc includes natural science 
The books recommended arc all standard ones, and the tx- 
examincrs men of good standing in literature and science 1 he 
specimens of the examination papers sent us 111 geology and 
geography show that a high standard is aimed at. The hono¬ 
rary secretary or the ^Club is Mrs W S Green, '1 he Rectory, 
Carngaline, Co. Cork. 

In the course of di edging operations in the bed of the I immat, 
at Zurich, some very interesting objects have been brought to 
light, among others ancient coins (including fifty gold pieces of 
Brabant), swords, and the skelcLon of a stag of a species now 
extinct in Switzerland. '1 he piers if a Roman bridge which 
once spanned Lhe river have also been laid bare All the finds 
are being placed in the Zurich Historical Museum 

A report has reached Vienna, January 24, which has not yet 
been confirmed, of a freah earthquake at Agrani, attended with 
disastrous consequences At Landeck (Tyrol) three shocks were 
noticed on January 10, .it 9 p.m 1 he first one was the most 
violent, and the other two followed at mLervals of five minutes 
The earthquake wlndi was felt at j 15 pm on December 25, 
m Southern Russia, extended a 5 far as Odessa and KishinefT in 
south-west, Tiraspol, EyeU/y, in IWarabia, and ihe Oumnn 
district of the province of kiclT in north east; it wns strong 
enough m the villnges T eghezmo and Vishnepohe of Lhis district 
At Molokishi, distncL of Ealta, and at Byetzy, it was \ery 
strong. 

A meteoric ''tone fell at Wiener Ncustadt a few days ago, 
near the telegraph ofhee, and pcnelraled deeply into the gravel- 
covered road. 'lhe phenomenon was witnessed by several 
persons, who all declare that the meteor show ed a brilliant light. 
Upon inspection a triangular hole was discovered of 5 centimetres 
width , the ground was frozen at the lime lhe meteoric stone 
was excavated in Ihe picscnccof l)r Schuber, director of the 
Wicnei Neusl.idt High School It weigh*, 375 grammes, is 
triangular m shape, its exterior is crystalline, with curious 
blackish, greyish, and yellow reddish patches Here and there 
metallic part* give a bnlliant lustre Its specific weight is veiy 
high, its hardness about 9. An analysis is now being made 

The second senes of Evening Lectures delivered at the Royal 
College of Science, Dublin, ha> commenced with salkfactoiy 
entries. The classes have been voluntarily undertaken by the 
professors in order to afford a systematic course of study available 
to beginncia and to those who are earning their livelihood in 
various avocations during ihe day. Artisans and others receiving 
weekly wages are admitted at half fec« lhe courses consist of 
from fifteen to twenty lectures in each of the following subjects 
Biology, Dr Me Nab, Physical Geography, l’rof. O'Reilly, 
Geology and Mineralogy, Profa Hull and O'Reilly , Cheuustiy, 
Prof. Hartley, Physics, Prof. Barrett; and Mathematics, Mr. 
Stewart, the Demonstrator in Physic*. During the session of 
1879-80 the numbers in attendance at the various classes were 
336. In order to give assistance needful for the continuance of 
this course of instruction the Worshipful Company of Drapers 
have generously voted the sum of too/. per annum for a period of 
three years. The earnestness, intelligence, and regularity of Lhove 
attending the evening classes is remarkable, giving evidence of a 
hearty desire for sound and solid scientific instruction in Ireland, 
as well for the love of knowledge itself as for the purposes of 
technical information. 

News from Cairo states that to the north of Memphis, near 
Saggar ah, two pyramids have been discovered which were con¬ 


tracted by king 1 ; of the sixth dynasty, and the rooms and 
passages of which are covered wiLh thousands of inscription? 
The discovery is said to be of lhe greatesL scientific importance. 

The Prefect of the Seine has opened in Puns a public labora¬ 
tory for the analysis of any substance used for food, the fees 
are very moderate, and vary from 5 francs to 20 francs, according 
to the difficulty in the determination 

A medical gymnasium was opened on January 22 at Paris 
It has betn built in the Chausec d’Antm at an expense of 
20,000/, by a public company. About seventy mechanical con¬ 
trivances of different descriptions have been arranged in a senes 
of rooms The greater number of these are w orked by a steam 
engine, and all of them can be graduated by screws, so that 
the extent, duration, and velocity of motion can be regulated 
according to the direction of the physicians 

The electric steamer Fcuyer-Qiutticr, belonging to MM 
Siemens Brother**, lu.s arrived at Havre, after having success¬ 
fully repaired tile Ficnch cable, which had been discovered 
to be faulty 

In Ins last repoiL to the foreign Office H.M.'a Consul at 
Shanghai points out that Lhe Chinese arc mudi moie dispo L cd to 
allow the opening of Lual mines than the construction of rail¬ 
ways Without refeinng to lhe woik being done 111 Formosa, 
he mentions that npeiatiuiis are m progiess under English 
engineers foi the opening of coal-pits at Knijung, near Tientsin, 
and near Nganking, the capital of the Nganhwuy province 
Both districts have plenty of coal, but unfortunately no navigable 
waterway, and for this leason the engineer of Lhe Nganking 
cnal-mmcs intends to remove to another locality near by, where 
thcie is an eqiul quantity of Coal and better water-power. At 
Kaiping matter* aie wurse, for the nearest navigable stream is 
at 1 utai, foity miles away To reach this it is cxpecled that a 
railway may be constructed, hut, as it can hardly be a com- 
menial success, it would not much promote the cause of railway 
cutcrpii'e in gcneial T he engineers find no difficulty at 
Kaiping in obtaining Chinese labour, but the English workmen 
sent there have not given satisfaction, and the Chinese are 
getting nd of them 

M. Magi tot, a member of the Pieliislonc Congress which 
met at Lisbon last autumn, reports on a Portuguese Pompeii, 
which he had occasion to inspect while on a tour to the territory 
of Tcrii.uy Sdcx aL Oita, lhe place is called Santarem and 
Citama. The latter 1* Lhe geneial Portuguese name for ruins of 
ancienL towns, which cover entne lulls m the neighbourhood of 
Braga r lhe most important of these very old Lown ruin'; is the 
Citama di Brileiros, which occupies nearly a kilometre square, 
and is supposed to be of CelLtc origin Circular wall«, streets, 
squares, Urge architectural monuments, and even a number ot 
homes have retained Llitir typical foi ms For twenty ctntunes 
this Citama wav buried below tUbn r, sod, and a rich vegetation , 
only a few years ago a zealous aichapologist, benhor barmen to, 
succeeded, by un&tly and troublesome efforts in clearing away the 
covering of centuries and to Uy open to the world an ancient 
city in which quite a primitive state of civilisation is apparent. 
Its architecture and plastic ornamentation point to a somewhat 
advanced state of art and industry Many stone monuments are 
covered with sculptures and inscriptions, which in their general 
character recall those of India and China, which the well- 
known Lyons archaeologist, M. Guirnet, declares to he of a 
symbolic and religious character, similar to tho^e found upon the 
oriental monument 1 ;. It is po'.'-ible that tins fact might be 
adduced as a proof that the tribes who built these Citamas had 
originally emigrated from Turan. 

News from Washington territory states that Ihevolaano Mount 
Baker was in full eruption quite recently 
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We have received the first number of the Revista of the 
Society of Instruction of Oporto. There are various papers 
bearing on education, and one by Mr E J Johnston on the 
Phanerogamous FLura of Oporto The number of English 
nimcs on the libi of Lhis Society is lemarkable, the first name 
among ,the Foundation Members is that of Isaac Newton, fol¬ 
lowed ;by W. C. and A. W Tail j there ore several Allens, a 
Johnston, several Kendalls and Coveileys, F. C Rawe^, 
Hennque Kurnsey, a Grant, a Hayings, and an Archer This 
no doubt indicates the close commercial relations between Oporto 
and England 

It is known that Leverner, uiged by gi owing mfirmiLies and 
apprehending that he would not live to accomplish his great 
work on the theory of Saturn, left a part of hu> calculations un¬ 
completed, convinced that this would exert no real influence 
on the total result But M, Gaillot, the director of the Calcula¬ 
tion Service of the Paris Observatory, felt it a duty to fill up llie 
gap left by the late director of the observatory and to revise the 
whole of his work. We are happy to state that, as far as the 
revision has gone, the accuracy of the conclusions published by 
the great astronomer is demonstrated, and none of the neglccled 
terms will exert any appreciable influence 

We take the following from the Albuty Hawnr (New South 
Wales) ;—It has long been a mattei of popular belief that the 
great kingfisher was an enemy of the snake, perpetually wainng 
upon the tribe in general, aud nevei hippier than when dining 
oil serpent an natural It is not often, however, that even 
persons habitually residing in the bush luve so good an oppor¬ 
tunity as that aiTorded a few days since to Mi Christian Westeii 
dorff of Jmdcra, for observing the laughing jackass when in the 
act of bagging the game referred to. Mr Weslendurff was 
engaged with another man 111 clearing some land, and in the 
course of the day’s operations it became necessary to shift a large 
log For this purpose levers were applied to each end, and 
after some straining the log was tolled from its resting-place 
The very moment it commenced to move a laughing jackass, 
which had hitherto been taking a deep but unobtrusive interest 
in the proceedings, made a swoop down from the limb of an 
adjacent tree, and seized a Urge snake which had been lying 
under the log. The snake was grippcd^by the back of the neck 
(if snakes can be said to have necks) and lnrne away to the bird’s 
previous perch, where the unfortuuale reptile was banged agains t 
the bough until the body separated from ihe head and fell to the 
ground. The jackass then dropped the head, and seizing the 
bjdy sailed away in Lnumpli with Ins prize. Whether the bird 
had seen the snake go under the log and was watching for it to 
come forth again, or whether it knew by instinct that the reptile 
was there, is a question that may be left for naturalists to deter¬ 
mine; but we are credibly informed that as soon as the log was 
shifted, and before Mr. WestendorfT or his companion had any 
idea of a snake being in their neighbourhood, the jackass was 
down and had made good his seizure. 

The Russian Technical Society has created a special branch 
which will devote its attention to aeronautics, especially to the 
popularisation of all branches of aeronautics, to recent researches 
on this field, to the meteorology of Lhe higher regions of the 
atmosphere, and to the study of the applications of acrobatics to 
military purposes. 

We note from the Deutsche Industne-Zcitung that during 
1879 some 140 tons of amber were obtained at the coast of the 
Baltic, of which the mine at Falmnicken yielded seventy-five 
tons, and Lhe digging-engine at Schwtrzort the remainder. 
About fifteen tons were gathered by nets and picked up on the 
shore. Some 3000 people (including women and children) gain 
their living by gathering amber, 


Ai the end of 1SS0 the Berlin Electro-technical Unioi 
numbered no less than 1575 riembers, 1246 of whom are 
foreigners. 

A NUMUER. of Celtic tombs were recently discovered near 
Llchtcnwald, on the frontier between Styria and Carmolo, not 
far from Cilli. Several of them were opened, and numerous urns 
were found in them, A few object, of more intercut have been 
sunt to the local museum at C1II1. 

The well-known Hungarian archstologist, Herr Wilhelm 
Lapp, continues the excavations of the ancient bunal ground 
discovered by him at Kessthely 'lhe cost is home by the 
Budapest Archxologicnl Society, These tombs are rich in 
bronze and iron objects dating froui the fourth and fifth 
ceiUuues 


OUR ASTRONOMICAL COLUMN 


Brorsen's Comet in 1842.—In Septembci, 1846, it was 
ponied out by Mr Iliad ( Asiron Nath No 582) that the 
comet of short-period discovered by Brorsen at Kiel on February 
26 picceding must have approached very near to the planet 
Jupitei about Miy 20, 1842, po sihly within Q 05 of the cartlA 
mean distance, and it was surmised that an entire change of 
01 bit might have been produced at that lime In 1S57 D’ArresL 
examined this point more closely, applying the formula; of the 
Aik unique Cfleste to determine the elements prurto the encountei 
with the planet His remits wore published in Aif/on. Nach 
No. 10S7 AdopLing good elements foi 1846, hut without 
taking account of perLurbalions, since the comet left Lhe sphere of 
activity of Jupiter after the near appioach, he inferred that the 
closest proximity occurred Miy 20 6924 Berlin mean time, the 
distance between the two bodies being then 005112; that for 
April 19 5 the inclination of the comet'* orbit wat, 40“ 51', or 
IO* greater than in 1846, and that the perihelion distance was 
grtnter than I 5, instead of o 65 at the time of Brorsen’s dis¬ 
covery, and it was cniiiidcieil lhaL Lhecoinrt would not be visible 
when the radius-vector was much over unity, hence, perhaps, 
our ignorance of its existence before the year 184O Thu^ the 
question has remained until within the last two yeais. Our 
object now is to record the results of a much more complete 
investigation of the effect of the comet's encounter with Jupiter, 
by Herr Harzer, firming the subject of an inaugural dissertation 
in the University of Leipuc in 1878 He adopts the definitive 
elements of Trof, Uruhns foi 1S46, with a small correction tc 
the mean mu Lion indicated by Lhe observations at the comet's re- 
api»earance in 1868, and calculates backward with great care the 
perturbations of Mercury, Venus, the Earth, Mar^ Jupiter, and 
.Saturn to 1842, July 16 5, when the distance from Jupiter was 
o 305 , the total perturbations in the interval 1846, February 2V5 
—1842, July 16 5 are as follow’s —Mean anomaly, - l" 58'32^6, 
mean sidereal motion, + 4" 391 , longitude of perihelion, 
+ 9' $2 ,f 8 ; ascending node, + 24' 35" 4 , inclination, 
+ i D 40 31" 4, angle or eccentucity, I- 56' 30" o. From the 
echptical co ordinates of the comet with respect to Jupiter at the 
latter date and the variations of these relative co ordinates, Lhe 
hyperbolic elements of the 01 bit about the planet aic obtained 
and the penjove is found to have taken place May 27 28488 
M T. at Berlin, when the distance was 0*054714 The hyper¬ 
bolic elements are assumed lo 1842, April 7*5, when the distance 
between comet and planet was o 30334, and the radius of the 
sphere of attraction o 27149 Tbe elements are then again 
referred to tbe sun, and thu-. the following figures defining the 
comet's orbit before this near approach to Jupiter, result 


Epoch, 1842, April 7 5 Berlin M.T 


Mean anomaly 
Longitude of perihelion .. 

„ „ ascending node 

Inclination 
Angle of eccentricity 
Mean daily motion , . 

Log. semi axis major 
Perihelion distance . 


n 1 ti 

135 o 58 o 
III 50 20 6 1 
103 42 I2'8> 1846*0 
46 is 57 4) 

49 32 10*0 
686"‘25j 
0*4756809 
o 7151810 


Tbe only very striking difference from D'Arrest'b figures, which 
were confessedly a rough approximation, is in the perihelion 
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distance, which, as will be seen, is fuund to be much smaller, 
indeed not one-half as great, by Herr Ilarzer. 

The author of Lbia very able dissertation remarks upon the 
similarity of the elements he has deduced fur broken's comet 
before the near approach to Jupiter, to Iho'-e of the first comet 
of 1798, discovered by Mctsier on April 12 and obseivcd by 
him till May 24 , this comet waa computed by burckhardt and 
Olbers. Herr Harzcr find 11 , however, thaL it is not probable 
Messier’s observations will admit of an orbit widely different 
from a parabola, lie considers theie is reason to conclude that 
the orbit of 1842 was impressed upon the comet by a. close 
approach to Jupiter in 1759 ' 6 °i and that another change may le 
similarly produced in 1937, as hinted by D 1 Arrest. 

Herschll’s Firs! Ousirvaiiun of Uranus —We nre 
now close upon the ccnLcimry ul ihe discoveiy of Uranus on 
Mnich 13, 1781 Pei haps some readers may be interested in 
the following examination of the lirst evening’s measures of 
distance and angle of position from a small star, w uh vvhiLh 
Her&chel compaied the planet till March 21. In his 11 Account 
of a Comet," for as such the planet was announced 111a commu¬ 
nication to the Royal Society read on April 26, he gives the 
distance from the small star “2' 48'’ by preLty exact estimation 
true to 20"," and the angle “o 0 o'by superficial estimation, 
liable to an error of io° or 12 U , JI this angle corresponding in uur 
present system of double-star measures to 270°, or piecechrg on 
Lhe parallel this distance and angle are for 10b. 30m at 
Bath 

by Prof Newcomb's pretty uccuiate 11 provisional theory, ’ 
we find the place of Uranus for 1781, March 1 j, at loh 3G111 
M T at Balli, or loh 39m 20s Greenwich M P , to be as fol 
lows ■—True R A 5h. 35m 47 77s , tiue Decl +23° 32' 58" 3, 
and the corrections to apparent place aie -032s ami — o" 2 , 
the log disLcncc of the planet from the eanh being 1 27742 
It is clear fr^m this that Herchel’s star, which he calls a, is 
No 1576 111 Kdmlvcr's Catalogue (the fir^L impression of 
oh. — 6I1 ), whcie it is estimated a tenLh magnitude Argdauder 
in th * Durchmilitating has 90. lhe mean place accurately 
earned back to i 73 ro was— 

R.A. 5h 36m o 853, Decl + 23 0 32' 3'’ 7. 

For this date and hour we find, in the notation of tile Nautical 
Almanac — 

Log A - 1 2709 Log B + o 347j. Log C +7*7110. 

Log D —o 8971. 

Whence the apparent place of the star was— 

R.A 5h. 36m. o 84s Decl. + 23° 32' 11" 6. 
Consequently the calculated distance of planet from star is 
3' 10" 2, and the angle of position 2S4 0 2, agreeing as nearly 
with Herschel’s es tun ales as under the circumstances can be 
expected. At his next obseivation on March 17 the distance 
by observation was 42", the computed distance 54" 


GEOGRAPHICAL NOTES 

The last meeting of Lhc Russian Geographical Society was 
very animated, owing to the presence of Prof Nordenskjuld 1 he 
great hall of the Society was crowded, and the explorer of the 
northern seas was greeted with loud cheers. The president of 
the Society, M Semeno/T, opened the meeting with a speech of 
welcome in which he sketched the long senes of expeditions 
undertaken from Europe to Siberia mijcc the year 1553, when 
Willoughby directed his three ships to the White Sea, and paid 
for his undertaking with his life. Piof. Nordenskjold replied in 
a short speech, referring to the expeditions which will start next 
spring for the expluration of the Siberian shores , and Prof. 
Lentz made a communication on Polar nictcoiological stations 
and on their importance for science. 

Orenburg was the first town which enjoyed the pleasure of 
hearing the story of Col Prjcvalsky's journey told by himself. 
On his passage through this town, on January 2, the traveller 
gave a lecture on the adventures of hiB journey to Tibet, which 
we have already told. From Orenburg M. Prjevalsky started to 
vibit his relations at Smolen k, whence he proceeded to St. 
Petersburg, reaching it at Lhe rame time as his companions and 
his collections, which were at the beginning of January on their 
^ ay from Orsk to Orenburg. 

Dr, Lenz, the German traveller who lately accomplished the 


feat of reaching TimbucLoo from the north, has arrived at Bor¬ 
deaux, and is expected at Berlin soon to give an account of his 
explorations 

There are at present sixty-five geographical Societies in the 
world. The oldest of these is that of Pan*, founded 1S2I ; 
there is also a Society of Commercial Geography at Paris, 
founded 1873 Beside 1 : these France has geographical societies 
at Lyons, Bordeaux, Marseilles, Montpellier, Rouen, Nancy, 
Bergerac, Pengueux, Rochefort, Mont-de-Marsan, Agen, Apinal, 
Rochelle, Douai, Dunkirk, St, Omcr, Lille, and one is about 
to be founded at Har-le-Duc The Berlin Geographical Society 
wa* founded in 1S28, besides which Germany haa similar societies 
at Frankfort, Darmstadt, Lcipsic, Dresden, Munich, Bremen, 
Ilalle, Hamburg, Frlberg, Metz, Hanover, other societies are 
in formation at Halherstadt, Magdeburg, and Jena. The 
London Geographical Society, the only one in England, was 
founded in 1830. The next oldest society (after Frankfort) is 
that of Rio Janeiro, founded 1838, then Mexico, 1839; St. 
Petersbuig, 1845 , in Russia there are besides—societies at Tiflis, 
Irkutsk, Vilna, Orenburg, Omsk The other societies are those 
of the Hague, 1851 , New York, 1852 , Vienna, 1856 , Geneva, 
1858, Rome, 1867, Iluda Testh, 1872, Amsterdam, 1873, 
Bucharest, 1875, Lisbon, 1875, Madrid, Antwerp, Brussels, 
Copenhagen, Lima, all 1876, Stockholm and Quebec, 1877, 
St Gall, Berne, Oran, 1878, Tokio, 1879, Buenos Ayres, 
Algiers, and Oporto, 1880 

Ihe Hamburg firm of C Woermann has sent Mr. Hermann 
Soy nix to the 1 rench colony of Gaboon in order to try to culti¬ 
vate Lhc codec-tree of Liberia at that place. Soyaux has now 
been at Gaboon for two years, and has there established the 
bubomgc farm, which is situated about a day's march inland 
fiom the Gaboon River, on Lhe Awandu River, which Hows in a 
north-easterly direction into Lhe Hay of (Jonsco. He now 
employs some 100 negrue 1 - Many Lhomand coITce-tites have been 
imported from Liberia, and have been planted, and experiments 
have also been made with sowing, tne beans, to that at the 
beginning of 1882 the first coflee-harvest is confidently expected. 
The Hamburg firm sup pc rts the undertaking 111 a most efficient 
manner by tending engino, nil piemen G, &c , and experiments 
are also pending Lo mtioduce and acclimatise horses and mules 
Mr Soyaux mikes meteorological observations for the Leipsic 
Ob ervatory and natural history collections for Lhe Hamburg 
Museum 

In the current number of Lcs Missions Calholwues we find 
appended to .1 letter from Mgr Cluzel, lhe Apodolic Delegate 
m l’ersn, some noics on the lvuids, which are just now of con¬ 
siderable interest. These notes deal with the origin of the 
Kurds, their country, languigc, present condition, religion, 
manners and customs, See. 

Though no doubt much geographical information respecting 
the Philippines may be obtained from Spanish works, tnerc is 
but liLLle readily accessible to lhe English reader. It may there* 
fore be well lo call attention to a useful rlstimi furnished by 
H M '5 Consul at Manila in his commercial report for 1879. 
He gives some bucf particulars respecting each of the twenty-one 
provinces into which Lhe principal Lland of Luzon is divided, 
and afterwards deals with some of the other chief islands The 
interior of the Island of Mindoro, immediately south of Luzon, 
he tells us, is not explored, but is supposed to contain much 
mineral wealth In toe Visayan group much uf the interior of 
Negrus, Samar, and Paragua is likewise not explored Capt, 
Pauli adds thaL the archipelago is believed to contain 1200 
islands uf all sizes. The report 15 accompanied by an outline 
innp, on which the principal islands arc shown, as well as the 
division of Luzon into provinces. 

M Lullreau, a member of the Pans Geographical Society, 
has been killed by natives on his exploung expedition in Eastern 
Africa He had started from Aden m June last m order to 
reach Lhe Upper Nile by crossing the leintory inhabited by the 
Gallas Negroes. 

The Bulletin of Lhe International Geographical Institute at 
Berne has wuh Lhe new year begun a new senes on a larger 
scale than Lhe previous issue. In the fir-t number the contents 
of previous uiucs are resumed, the chief novelty bein£ a fine 
map of the SouLh Polar regions, on linen, 111 connection with 
the proposed Italian expedition We cannot yet see exactly 
what place this Bulletin fills in geographical journalism. 
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DEEP-SEA EXPLORATION 1 
'T'HIS subject is one in which I have for many years taken 
much interest, ami I will give you the result of nay experi¬ 
ence and studies. It is highly fascinating to all persons of 
ordinary intelligence, although they may not be naturalists. 
Our best poets have not disdained to sing its praxes; one of 
them Bays, 

" 1 here u a magnet-like allnctiDn in 
These water* lo ihe imaginative power 
Diet links the viewlesi with the visible, 

Ajid picmrci thing* unseen " 

SpecuUtionii of thu kind were not unknown to the aacienth. 
In the "Haleutica” of Oppian, written nearly seventeen 
cenLunes ago, it is stated that no one bad found Lhe bottom of 
the sea, and that Lhe greatest depth ascertained by man was 300 
fathoms, where Amphitnte had been seen. Uut this grand dis 
covery does not seem lo have satisfied the poetical philosopher ; 
and he enters into a long disquisition as to the many other 
wonderful things that may he concealed in the recesses of the 
boundless ocean, adding, nevertheless, what I will translate from 
the Greek:— 

11 But meu have hide lense and strength." 

However, man has not degenerated in this kind of knowledge 
since the days of Oppian , for he has now not only explored the 
greatest depths of the sea, buL has mapped out its main features 
with nearly as much accuracy as he has done with respect to the 
land. 

It will be more convenient to divide the subject into separate 
heads, viz —(1) llistoucal, (2) Appuatus , (3) Fauna, (4) 
Food, (5) Light, (6) Temperature , (7) DepLh , (8) Inequalities 
of the bea-bottoin, (9) Deposits, (10) Geological, (11) Inci¬ 
dental, (12) Concluding Remarks 

I hope you will nut be frightened at the number of these 
heads, Some of them you will find to be exceedingly shoit. 

I Historical .—bn Wyville Thomson's " DepLlls of the Sea 11 
give! an excellent account of the origin and progres of deep sea 
exploration up to a very recent period To this work I w r ould 
refer my audience, contenting myself with some supplemental 
remarks 

In 1868 commenced the systematic examination of the sea-bed 
at considerable depths in that part of the North Atlantic which 
surrounds the British Isles. I then took my yacht, the Osprey, 
for another excursion lo Shetland, and dredged o(T the most 
norLhcrn point of our isles The greatest depth which 1 attained 
was 170 fathoms, or 1020 feet, each fathom being 6 feet This 
depth, strictly speaking, is beyond the line of soundings, vi/ 100 
fathoms - and it may be a question whether Lhe fauna of the 
sea-bed outside of that limit can be legwded as British, although 
adjacent to our coasts. If it be we ought Lo take the “medium 
A [am aquee ” (as the lawyers in the time of Coke called it), and 
extend the geogiaphical limit of Lhe Butish marine fauna hall 
way across to North America I But such boundaries are neither 
national nor rational We cannot lay claim to so extensive a 
dominion International boundaries, for lhe purpose of naval 
warfare or as defined by fishery treaties, are limited to a distance 
of three miles, irrespective of depth Laler 111 the same year 
(1868) Dr. Carpenter and Prof Wyville Thomson explored, in 
H.M surveying-vessel Lightning, the sea bed lying between the 
Butt of Lewis and the Faroe Isles, and reached the depth of 55 ° 
fathoms These tentative excursions showed that the sea-bed 
everywhere was full of life, not merely of a microscopic and 
uniform kind, and of a low degree rf organisation, but of a con¬ 
siderable size, great variety, and a high degree of organisation. 
In the following year (1869) our Government placed a better 
vessel at the disposal of Lhe Royal Society; and 1 undertook Ihe 
first scientific cruise in II M. surveying-ship Porcupine This 
cruise was off the western coast of Ireland, and the greatest depth 
dredged was 1476 fathoms The second cruise was undertaken 
by Prof Wyville Thomson, and extended from the south of 
Ireland to what is probably the deepest part of the North Atlantic 
in the European seas. The greatest depth dredged by him was 
2435 fathoms, or nearly three miles The third cru.se, under 
the charge of Dr. Carpenter, was in the same direction as the 
Lightning expedition, but embraced a larger area, including the 
Shetland Isles, the greatest depth wjs 867 fathoms. In the 
following year (1870) the Porcupine was again placed at the 
disposal Of the Royal Society for further exploration, Thu 
expedition was divided into two cruises, North Atlantic and 

■ A Lecture by J, Gwyn Jeffrey!, LL D , F R S 


Mediterranean. The former was assigned to me, and com¬ 
prised the sea-bed lying between Falmouth and the Straits of 
Gibraltar, along tbe western coasts of Spain and Portugal 
There were 38 dredging and sounding station*, at depths 
ranging from 81 to 1093 fathoms The Mediterranean cruise 
was made by Dr Caipenter, and extended round Sicily There 
were 29 stations, at depths ranging from 51 to 1743 fathoms. 
Frof, Wyville Thomson was unfortunately prevented by illness 
from taking part in Llui year's expedition. In all these cruises 
an abundance as well as a great variety of marine life occurred 
at every depth. 

The Lightning and Porcupine expeditions culminated in the 
celebrated voyage of H M.S. Challenger round the world, 
which commenced on Decemlier 21, 1872, and ended on May 
24, 1876, having thus occupied a period of three years and five 
months. During this expedition about 30,000 nautical miles 
were traversed, 504 souudmgs were taken, and 132 dredgings 
and 150 trawlings were made. The depLhs of soundings were 
from 25 to 4475, of dredgings from 4 Lo 3875, ami of trawlings 
from 10 to 3050 fathoms. The greatest depth reached was five 
statute miles The Americans haie recorded a greater depth, 
viz, similes, or 4620 fathoms Even grciter depths than this 
have been given , but they are not now considered reliable, by 
reason of the imperfect machinery which was formerly used fur 
sounding 

The Proceedings of the Royal Society for 1873 1877 contain 
many "Preliminary Repents" by Sir Wyville Thomson and the 
otlici naturalists attached Lo Lhe C/nilItngtr expedition; so that 
all the scientific world were from tunc Lo tune kept informed of 
the progress and results of this greaL naLional undertaking 

During the last of our arctic voyages, in 1S75, I had, through 
the influence and energy of the Royal Society, another oppor¬ 
tunity of exploring a part of the North-Atlantic sea-bed which 
was not within the limits of the Ch\llen*er expedition; and I 
was intrusted with the scientific charge of the sounding and 
diedging conducted in 11 M b Valorous between Bantry Bay 
and IT.ire Tslanrt in Davis SLrait This slop accompanied Lhe 
Alert and Disan'tiy on their w r ay noiLhwards After a voyage 
of IhreL months, which was rendeiul nmie eventful hyacyclomcal 
storm and a partial shipwreck on the const of Greenland, we 
succeeded in working sixteen stations, with depths of from 20 to 
1785 fathoms Here also, and even in the midst of icebergs, 
submarine life showed no diminution in number 01 extent. 

To this short recital of our later expeditions I must not omit 
Lo add .1 notice of Lhe valuable and suggestive researches which 
were accomplished under considerable difficulties by l)r. Wallich 
in if M S. Bulldog in 1860, while she was engaged in surveying 
tlic North Atlantic sca-bcd foi the purpose of establishing tele- 
gi xphic communication between Lius countiy and North America 
lhe results of these researches were published in Dr Wall nil 1 ? 
important wuik, enLitlcd "The Nurih-ALlantic Seabed, cum- 
piising a Diary of the Voyage on board H M S Bulldog in 
1860, and observations on the presence of Animal Life, and the 
Formation and Nature of Organic Deposits at Great Depths in 
the Ocean” On the return voyage, about midway between 
Cape Farewell and RockaM, thirteen staifishes came up from a 
sounding of 1260fathoms, "convulsively embracing a portion of 
the sounding-line which had been payed out in excess of the 
nlieady ascertained depth, and rested for a sufficient period at 
the bottom to permit, of their attaching themselves to it.” 

A short voyage in II,M S Shun waUr through the Mediter¬ 
ranean in 1871 enabled Dr Carpenter to have Mime dredging 
between Siuly and the noiLhern coast of Africa, on the Adven¬ 
ture and Skerki Banks, 'this dredging was by no means un 
productive; but the depths did not exceed 200 fathoms, which 
we are now inclined lo call "shallow water”, Dr Carpenter’s 
word was "shallows.” Fifty years ago such depths would 
have been regarded by naturalists as peculiarly " ahys.al ” I 

The elaborate report of my lamented friend Prof Edward 
Forbes, un the investigation of British Marine /oology by 
meani of the dredge, which he submitted to the Brituh Associa¬ 
tion for the Advancement of Science in 1850, and to which I 
Contributed as a humble fellow woiker, was preceded by his 
equally valuable "Report on the Mollusca and Kadiata of the 
ytgean Sea, and on their Distribution, co sidered as bearing on 
Geol ipy ” The lasl-menUmcd Report w,is published by the 
Association in 1844, Forbes’s conclusion that the sca-bottom at 
a depth of 300 fathoms is hfelea*, because he found that life 
diminished giadually, and almost ceased when he dredged at 230 
fathoms, has certainly been proved to be inaccurate as regards 
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lhe ocean in general, but Dr Carpenter, in hi±> Report to the 
Royal Society on hia biological researches in the Mediterranean 
during the Sheanoater cruise, expresses his belief that “in the 
Mediterranean basin the existence of animal life in any abun¬ 
dance at a depth greater than 300 faLhoms will be found quite 
exceptional”, and he infers 11 that Edward Foibes was quite 
justified lu the conclusion he drew as regards the particular- 
locality he had investigated\ and that his only mistake lay in 
supposing that the sauie conditions would prevail in (he open 
ocean.” But this eminent naLurahut and physiologist, Dr Car 
penter, to whose opinions on such subjects all respect m due, 
admits that >f Lhe history of science is Tull of instances in winch 
enoneous djgtnncs have been more produttive y because more 
suggestive, than well-determined facts that open no access to the 
unknown beyond " With the greatest deference to Dr Car¬ 
penter's opinion thaL animal life h. scanty in Lhe depths of Lhe 
Mediterranean, I venture to poult out that very little had pre¬ 
viously been done to investigate the fauna of that sea heyund 
the shores and shallow water to the extent which Foibcs reached, 
viz. 230 fathoms. 

Admiral Spratt in 1846 dredged, at a depth of 310 faLhoms, 
40 miles east of Malta, a number of living Mollusca, which 1 
examined and found to be identical vi lth species w hich I di edged 
at considerable depths iu the North Atlantic duimg the Poivu- 
pine expeditions Again, rluimg the Mediterranean cruise of 
1870 in the Porcupine , no fewer than 14 species ol Mullusea 
(al-o Atlantic), besides a pelagic or surface-watei specie-. and u 
small freshwater shell, which must have been carried out Lo sea 
by some liver or stream, occurred at a depth of 1415 fathoms, 
between the Loasts of North Africa and Spain. All these spe¬ 
cies were recent, and some were living, although mosL of them 
were known to me as also belonging lo the Pliocene fuimation 
in Sicily However, we shall in all probability know a great 
deal more of this matter if our good neighbours the French are 
able Lo carry out their idea of extending Lheir investigation of 
the deep sea near their own coasts by another dredging and 
sounding cruise off Marseilles or loulon 

During the early part of the summer in the present year(1S80) 
our Admiralty placed at the disposal of Sir Wyville Thomson 
IT M. surveymg-ve-iscl Knight Errant for a cruise off the llutt 
of Lewis, 111 piosecuiion of his researches m Lhe Lightning 
Expedition as to the " wairn” and “cold 11 areas which were 
noticed in Lhe Report of ilia 1 expedition Mr Mm ray took the 
scientific charge of the cruise , but the weather was boisterous, 
and unfavourable for dredging an 1 trawling 1 here were, how¬ 
ever, some zoological rc ults of an interesting kind, especially 
as regards the Mollnsca, and it is hoped that the application 
which has now been made by the Royal .Society for another 
Government vessel will be successful, and will enable Sir 
Wyville to continue the work and make further dlscovencs 

Although we have of late years dune a great deal to promote 
submarine researches, as shown by the expeditions of II M.SS. 
Bulldog^ Lightnings Porcupine, Shearwater , Valor our, aud 
Knight Ei Hints uur comparatively poor neighbours in Scandi 
navia have been earlier in the field and not hss encigelic. From 
the “Notices sur la Sui.de,” published on the occasmn of the 
Inlei national Congress of Geographical Sciences in 1875 at 
Fans a api>eari that between the years 1837 and 1875 seventeen 
scientific expeditions were made from Sweden, fifteen of which 
explored the Arctic regions. Trofe.sors Lovcu, Torell, and 
Nurdenskjuld, with other dislmguished naturalists, took an 
active pari in the^e expeditions The sister kingdom of Norway 
has since engaged in the same course of discovery , and a well- 
equipped Government vessel, Lhe Vormgeu, of tlu* same sue a*, 
the Porcupine (about 400 tons), left Bergen in the beginning of 
Tune, 1876 Di Damclsscu, Profess ir, Mohn and G O bar., 
llcir bride, and ulher scientific men accompanied the vessel, 
and were engaged m the zojlogical and physical work Tluough 
the kindness of my fnend Tiof. bars I am enabled to give the 
following paiticulnrs of these Norwegian expeditions■— 1 They 
occupied nearly three monLhs in each of the years 1876, 1877, 
and 1878. The find expedition was divided into three cruises, 
and extended along the wes'ern cuast of Norway to Lhe Faroe 
Isle a and Iceland There were 24 dredging-staLions, at depths 
of from 90 to 1862 fathoms, beddes 5 “hore stations in Norway, 
Fame, and Iceland The second expedition was divided into 
four cruises, and extended from Bergen to outside Lhe LofToden 
Isles, and from Tiomso to Jan Mayen , there were 28 stations, 
With depths of from 70 to 1760 fathoms, besides 6 shore sta 
Hons in Norway and Jan Mayen ‘The third expedition was 


divided into three cruises, and extended (o Vardo, and thence 
westward to Beeren Islam), and afterwards to Spitzbergen in 
So" N UL, The la-t expedition hail 36 stations, with depths of 
from 21 to 1686 fathoms, besides 7 shore stations on Lhe Arctic 
coasts of Norway, and in Beeren Island and Spiubergen 

The United States have prosecuted this, kind of research with 
their well-known activity and peiseverance From 1867 to Lhe 
autumn of 1880 four Government steamers have been continu¬ 
ously employed 111 surveying the seas winch border the coasts of 
Central and South America. Several hundred stations were 
investigated, at depths ranging from 6 to 2412 fathoms Count 
Tom Laics, l'rof Agassiz, and nn no less eminent son, have been 
successively in charge of the scientific department. The results 
aie both extensive and invaluable In 1871 I was invited by 
the late l'rof Agassiz to pay him a viml and examine the 
Mollu^ca which had been procured during the pievious years. 
The collection was in Lhe custody of the laic Brof. Slimpson at 
Chicago. It was extremely interesting to me, in connection 
with the expeditions of the Lightning and Porcupine I exa¬ 
mined the collection in the Museum at Chicago , and, at the 
request of Prof Agassi/, I took home with me several of the 
shells for cuinpan-on with my own On my leturn lo England, 
after enjoying the kind ho-pilahty of my scientific friends in the 
United .Stales and Canada, I lenmt that Chicago had been 
utterly burnt down , and I was fnrUmately enabled to restore 
the shells, which were the only specimens of natural history that 
had been saved from the fire Through the kindness of Prof 
Spencer Baird, I bad, during this vimL to America, an opportunity 
of joining in a dredging exclusion on lhe coast of New England, 
which was conducted under the auspices of Lhe Fishery Com¬ 
mission. 

like a gianL refreshed, Nance has .luakmed from a rather 
long sleep, and, with its accustomed spirit, has now rivalled 
all other nations 111 deep-sea woik J ast summer a scientific 
commission was appointed, with the venerable Trof Milne- 
Edwards as its president, and a large anti well-equipped 
Government steamer, the Tiavailhur , explored the Bay of 
Biscay with most favourable lesults I was obligingly asked to 
take part in this expedition, and I gave an account of it at the 
last meeting of the British Association at Swansea, winch Is 
published in the Report of that meeting 

Austria, Germany, and Holland have also not been last m the 
race of ruantime voyages, although they have nut contributed 
much to our know ledge of deep sea life 

The harvest leaped in all the above-mentioned expeditions 
was most abundant and valuable 

But after all it musL be b irnc 11) muni that if every civilised 
nation in the world were every >eai, dining the next century, to 
^end out similar expeditions, with lmpioved appliances, for 
exploring the sea bed, the field would be far from being 
exhausted Every surh expedition must be more or less 
tentative, and can only form the Imis for a more complete 
investigation of “lhe deep bo c om of the ocean ” The area of 
investigation must bo measured by many millions of square 
leagues , whereas all that ha-, hitherto been effected has been to 
scrape in an imperfect manner the surface of a few scores of 
acies 

1 here exhibit charts to sh ju the liacks of the expeditions in 
which I have been per on.illy engaged, as wc‘11 a^ those of the 
Challenger and Noiwcgian expeditions 

2 Apparatus —The sounding-line, rope., dredge, trawl, 
tangles, towmg-nct, MC\es, accumulators, steam-engines, and 
olhei ontnvnnces for deep sci exploration have been so fully 
desenbed and illustrated in the “ Depths of (he Sea 1 and Capt. 
higsbee's “ Deep'Ca Sounding and Dredgin',” that it is 
unneces ary for me to do more than mention those books 
1 he latest improvements consist in the substitution of steel-wire 
foi line in mounding, and of galvanised wire-rope for hempen 
rope in dredging and tiawhng Capt Sigsbcc’s new towing-net 
for ascertaining whether floating or swimming animals are found 
in any zone or belt of water lying between the surface and the 
bottom will be hereafter noticed It is still a desideratum to 
invent a dredge for deep-sea work which shall sciiipe the surface 
instead of sinking into the oizc or mud. 

3 Fauna.—I his word 11 used by naturalists lo denote animal 
life in contradistinction to “Nora” or vegetable life All the 
recent exploring expeditions have established the fact that animal 
life of various kinds abounds eveiywhere in the deepest parts of 
the ocean. Nor is such life microscopic or minute only In 
the Challenger voyage was procuied by Lhe trawl, at the depth 
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of 1600 fathoms, in the South AtlanLic (S. lit. 46“ 16', £. long, 
48" 27'), a living specimen of a magnificent shell belonging to 
Cymbtum , or an allied genu*, which is 6J inches long and 4 
inches broad I I dredged other Mollusca from an inch and a 
half to nearly double that length in the Porcupine and Valorous 
expeditions. Willcmucs Sulim mentions among the ChalUnger 
discoveries a gigantic crustacean or sea-spider from 1373 fathoms, 
which measured nearly two feet across the legs. 

Sir Wyville Thomson gives an eloquent description of life in 
the deep sea, when he says that the latter 11 is inhabited by a 
fauna more rich and varied on account of Lhe enormous extent of 
the area, and with the organisms in many cases apparently even 
more elaborately and delicately formed, and more exquisitely 
beautiful in their soft shades of colouring, and in the rainbow 
tints of their wonderful phosphorescence, than Lhe fauna of the 
well-known belt of shallow water teeming with innumerable 
in vertebrate forms which fringes the land And the forms of 
these hitherto unknown living beings, and their mude «f life, 
and their relations to other organisms whether living or extinct, 
and the phenomena and laws of their geographical distribution, 
must be worked out. 11 

It was formerly supposed that animals could nut exist at great 
depths because of the great pressure to which they were sub¬ 
jected. Mr. Moseley says 1 " lhe pressure exerted by the water 
at great depths is enormous, and almost beyond comprehension 
It amounts roughly to a ton w eight on the square inch for every 
1000 fathoms of depth , so that, at the depth of 2500 fathoms, 
there is a pressure of two tons and a half per square inch of 
surface, winch may be contrasted with Lhe fifteen pounds j>cr 
square inch pressure to which we are accustomed at the level of 
the sea.” But it muflt be recollected that water is nearly incom 
pressible, and lhat marine animals which are surrounded by Mich 
a fluid, and ore to a certain extent filled with it, would not 
necessarily be inconvenienced by the superincumbent weight. 

Animals from great or even from what may be considered 
moderate depths are always brought up dead, the cause of death 
being unknown This is another problem worthy of being 
worked out 

The migration or distribution of marine animals throughout 
the open sea is quite free, and is unobstructed only by gieat or 
abrupt changes of level in the bed of Lhe ocean, which operate 
as barriers. Even animals of a fixed or sedentary naLure in their 
earliest state of growth swim on the surface, and are therefore 
unchecked in their onward course by any submarine baruer. 

The doubt whether any life exists in the inteimediate *pace or 
zone which lies between lhat of lhe surface and that of the 
bottom of the deep •'Ca has now, I believe, been set at rest. 
The naturalists in the Josephine expedition believed lhat this 
intermediate zone is lifeless, and Sir Wyville Thom 1 on seems 
to have been of Lhe same opinion The town g-net adopted by 
Mr. Murray in the Challenger expedition for such researches was 
to some extent successful, but Capt bigsbee, of the U.S. Coast 
Survey steamer Blake\ invented a cylinder or machine, called the 
11 gravitating trap,” which completely answ ered the purpose of 
collecting at any particular depth the animals \*hich occurred 
there. Trof Alexander Agassiz, in his communication to the 
Superintendent of the Survey made lost August, and now pub 
hshed, records the experiments thus made, and says Lhat they 
" appear to prove conclusively that the surface-fauna of the sea 
u really limited to a comparatively narrow belt in depth, and 
that then: is no intermediate bell, to to s^cak, of animal life 
between those living on the bottom, or close to it, and Lhe 
surface pelagic fauna." 

I am not aware that any deep-sea animals adopt or avail 
themselves of the same means that oceanic or land animals use 
for purposes of protection and concealment, chiefly by colora¬ 
tion or by what has been termed "mimicry JJ Many cases of this 
kind are known to occur in birds, fishes, molluslo, Sa/f>tr 9 inject*, 
crabs, shrimnp, and worm*, 

None of tue animals who^e remains are found in geological 
formations older than the Pliocene or latest of the Tertiary strata 
have yet been detected in any exploring expedition The late 
Prof. Agassis and Sir Wyville Thomson were disappnnted in 
their enthusiastic expectation of finding Ammonites, Belemmtes 
and other Old-World fossils in a living state I have dredged 
Miocene fossils on the coasts of Guernsey and Portugal, the 
latter at considerable depths ; but they were petrifaction*, and 
must have come from some fossilifcrous formation m the adjacent 
land, or perhaps in Lhe sea-bed. 

1 11 Notei of ■ Naluralut am the Challenger*' 


Sir Wyville Thomson, in his " Report of the Scientific Results 
of the Voyage of II.M S Challenger*' has ex pressed his opinion 
as to the doctrine of evolution, lhat 11 in this, as in all cases in 
which iL has been possible to bring the question, however 
remotely, to the te^t of observation, the character of the abyssal 
fauna refuses to give the least support to the theory which refers 
the evolution "of species 10 extreme variation guided only by 
naturnl selection.” I cannot understand how either " natural 
selection" or "sexual selection" can affect marine invertebrate 
animals, which have no occasion to struggle for their existence 
and have no distinction of sex 

(To be continued .) 


THE RELATION BETWEEN ELECTRICITY 
AND LIGHT 1 

T^VER since Lhe subject on which I have the honour to ‘•peak 
" to you to mghL w ns arranged, 1 have been astonished at my 
own audacity in proposing to deal in the course of sixty minuteii 
with a subject so gigantic and so profound that a course of sixty 
lectures wou'd be quite inadequate for its thorough and exhaustive 
treatment 

I must indeed confine myself carefully to some few of the 
typical and most salient points in the relation between electuciLy 
and light, and I must economise Lime by plunging at once into 
Lhe middle of the matter without further preliminaue? 

Now m hen a person is setting off to discuss the relation between 
electuciLy and light it is very natural and very proper to pull him 
up short with the two questions What do you mean by clcclnuLy ? 
and What do you mean by light ? These two questions I intend 
to try biiefly to answer And here let me observe that in 
ailsvi enng these fundamental qucsLioiis I do not necessarily assume 
a fundamental lgnorauce on your part of these two agents, but 
raLher the contrary, and must beg you to remember lhat if I 
repeat well-known and Mmple experiments before yon, it is for 
the purpose of directing attention to their real meaning and 
significance, not to their obvious and superficial characteristics : 
in the Mine way that I might repeat the exceedingly familiar 
experiment of diopping a stone to the earth if we were going to 
define what we meant by gravitation. 

Now then we will ask first. What is Electricity? and the simple 
ansner must be, We don’t know Well, but this need not 
necessarily be depressing, If Lhe same question were asked 
about Matter, or about Energy, we shculd have likewise to reply, 
No one knows 

But ihen the term Matter is a very general one, and so' is Lhe 
term Energy They are heads, in fact, under which wc classify 
more special phenomena. 

Thus if we were asked what is sulphur, or what lBhclenium, wc 
should at least be able to reply, A form of matter; anti then 
proceed to describe its properLie°, r e . how it affected our bodies 
and other bodic* 

Again, to the question, What is heat ? we can reply, A form of 
energy, and proceed to describe the pecidhiritica which dl - 
tingunh it from other forms of energy 

But to the question, What is electricity? we have no answer 
pat like tin*- Wc cannot asiert that it is a form of matter, 
neither can we deny it, on the other hand, we certainly cannot 
assert Lhat it is a form of energy, and I should be disposed to 
dery it. It may be lhat electricity is an enLity per se t just as 
matter ls an entity perse . 

Nevertheless I can ttll you what I mean by electricity by 
ap| ealing to its known behaviour 

Here is a buttery, lhat is, an electricity pump it will drive 
electricity along. l J rof, Ayrton .5 going, I am afraid, to tell you, 
on the 20th oF Januiry rest, that it produces electricity , but if 
he doe*, I hope you will remember that that is exacLly what 
neither it nor anything else can do. It u as lmi o&Mble to 
generate electricity in the sense I am trying to Give Lbe word, ns 
it is to produce matter. Of course I need hardly say that Prof. 
Ayrton knows this perfectly w ell; it is merely a question of words, 
i.r. of what you understand by the word electricity. 

I want you then to regard this battery and all electrical 
machines and batteries as kinds of electricity pumps, which drive 
the electricity along through the wire very much as a water-pump 
can drive water along pipe*. While this is going on the wire 
manifests a whule senes of properties, which are called the 
properties of the current. 

1 A lecture by Dr. O J Lodge, delivered at the London InitituUon on 
December id, 1BB0 
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[Here were shown an Ignited platinum wire, the elecLuc arc 
between two carbons, an electric machine spark, an induction coil 
spark, and a vacuum tube glow. Also a large nail was magnet¬ 
ised by being wrapped in the current, and two helices weie 
suspended and seen to direct and attract each other ] 

To make a mignet, then, we only need & gurrenl uf electricity 
flowing round and round in a whirl A vertex or whirlpool of 
electricity is in fact a magnet, and r M Lt vet rd An l thc^c 
whirls have the powei of directing and attracting other pic 
vioudy existing whirls according to certain laws, called the 
laws of magnetism And, moreover, lhe> have the powei of 
exciting fresh whirls in neighbouring cinductois, and of repelling 
them according to the laws of diamagnetism. The theory of the 
actions 1-, known, though the nature of Hil whirls, as of the 
simple stream of electricity, is at present unknown 

[Heie was shown a large electro-magnet and an induction coil 
vacuum discharge spinning round and luund when pi iced in Us 
field ] 

So much for what happens when e’ecti icily is made t j travel 
aloig conductors, ic when it travels along like a stream of 
water in a pipe, or spins louiid and round Like a whirlpool 

But theie is anoLbci fact of phenomena, usually regarded as 
distinct, and of another ordei, but which arc 11 )t si distinct a* 
they appear, winch manifest Lhemselve^ when you jo’ll the pump 
to a piece of glass nr any non-conductor and tiy to foice the 
electricity through tint. \ou succeed in dnwng some though, 
but the flow 11 no longei like that of w a ten 11 an open pipe , it 1- is 
if the pipe wei e c nnplelcly obsti ucled by a numbei of elastic pai - 
litions, or diaphragms The water cannot move without shaming 
and bending these diaphragm-, and if you allow it, the^e shamed 
pai tit inns w ill recover themrelvei and dnve the water back again 
[Here was explained the process of charging a Leyden j ir | 
The c^ential thing to remember is tint we may have clectu 
cal energy 111 two forms, the stitic and the kinetic, and it is 
therefore also possible to hive the iapid alteiniLim Trim one 
of the-e forms to the other, called vibiation 

Now w t will pass to the second quedion What di you 
mean by light ? And the first and obvious answer is, hveiyb idy 
knows. And everybody that is no' blind docs know ti a reilam 
extent We have a special sense organ for appreciating light, 
whereas we have none for clectiicily Nevertheless, wc nm t 
admit that we leally know very little about the intimate nature 
of light—veiy little more than about electricity Ihit wc do know 
this, that light is a foi 01 of eneigy , and, in ireov i_r, Lhat it is cneigy 
rapidly alteinaling between the static and the kinetic forms 
— that il is, m fact, a special ki id uf energy of vibrati m We aie 
ah oluLely certain that light is a penodic distuibance in some 
medium, periodic both in space and time that is to say, the 
same appearance; regul irly recur at certain upiil intei val; of 
distance at the sane time, and aluj prcscnL themselves nl equil 
intervals of Lirncat the same place , that in fact it belongs to the 
cla-s of muttons called by mathematician 1 undulatory or wtvc 
motions The wave motion in this m idel (Vowell’s wave ap¬ 
paratus) results frjm the sinple up-and divvn motion popularly 
associated with the term wavr But when a mathematician calls 
a thug a wave he means that the disturbance is represented by a 
certain general type of formula, not that it is an up-and down 
motion, or that it looks at all like llose things on the top of Lhc 
sea The motion of Lhe saifnce of the sea falls within Lint 
formula, and hence is a special variety oF wave motion, and the 
term wave has acquired m popular use this signification and 
nothing else So that when one speaks ordinarily of a wave or 
undulatory motion one immediately thinks of something heaving 
up and down, or even perhaps of something breaking on the 
shore But when we assert that the form of energy called lijht 
is undulatory , we by no means intend to assert that anything 
whatever is moving up and down, or that the motion, if we 
could see it, would he anything at all like what we arc accustomed 
to in the ocean The kind of motnn is unknown , we aie not 
even sure that there is anything like motion in the ordinary sense 
of the word at all. 

Now how much connection between electricity and light have 
we perceived in this glance into their nature*, ? Not much truly 
It amounts to about this : That on the one hand electrical energy 
may exist in either of two forms—the static form, when insu¬ 
lators are electrically strained by having had electricity driven 
partially through them (as in the Leyden jar), which strain is a 
form of energy because of the tendency to discharge and do w ork , 
and the kinetic form, where electricity is moving bodily along 
through conductors or whirling round ancl round inside them, 


which motion of electricity is a fui m of energy, because Lhc con¬ 
ductors and whirl*, can atlr ict or repel each uthci and thereby 
do work. 

And, on the other hand, that light u the rapid alternation of 
energy from one of the*,c fornifa to Lhe other—Lhe statu, form wheie 
the medium is strained, to the kinetic form when it moves, It is 
jud conceivable then that Lhc static form of the energy or light 
is r/rrfro-italic, that is, that the me hum is elect nra tty strained, 
anl that the kinetic form of the energy of light i*. chit/ ^-kinetic, 
that is, that the motion is not onlmaiy m »lion, but electrical 
motion—in fact that light is an electrical vibraliun, not a material 
one. 

On November 5 lad year there died at Cambridge a man in 
the full vigour of his faculties —such faculties as do not appear 
many tunes in a cenLury—w h :>sc chief w ork has been the establish¬ 
ment of this very fact, Lhe discovery of the link connecting ligliL 
and electricity , and the pioof fir I believe,) l am mills to a proof 
—that they are different manifestations of one and the same cla-,s 
of phenomena—Lhat light is, m fact, an electro-magnetic disturb¬ 
ance The premature death of Jame*, Clerk Maxwell is a loss Lo 
science which appears at present utterly irreparable, for he was 
engaged in re-earche, that na other man can hope a-, yet ade¬ 
quately to grasp and follow out, but foitunately it did not occur 
till he had published his hi )k on 11 Electricity and Magnetism,” 
one of tho-e immortal productions which exalt one’s idea of the 
mind of man, and which lias been menti med by competent critics 
in the same breath as the lf l’rincipia " itself 

BuLit is not pel feet like the “rnncipia " , much of it is rough 
hewn, and requires to be thoroughly worked out It contains 
numerous mis pi mis aiul errata, and part of the second volume is 
s » difficult as Lo be almost unintelligible home, 111 fact, consists 
of nates written f ir private use, and not intended for publicilion 
It seems next lj impossible now to mnLure a work silently for 
twenty or thirty years, as \\a- done by Newton two and a half 
centimes ago But a second edition wa*> preparing, and much 
m’ght have been unpiuved in form if life had been spared to Lhe 
1 luminous aulh >r 

lhe ni.un proof of Lhe electro magnetic theoiy of light 13 
Ibis lhe rate at which light travels has been measured many 
times, and is pretty w r ell known The rate at which an electro¬ 
magnetic wave distuibance would travel if such could be gene- 
1 ited(and Mr Iitzgerahl of Dublin thinks he has proved that it 
cannot he generated directly by any known electrical means) can 
lie also determined by calculation from cleUriLal measureuents 
The two velocities agree exactly. This i-, the great physical 
constant know n a*, the ratio V t winch so many physicists have 
been measuring, and are likely to be measuring for some time to 
come 

Muiy and bulliant as were Maxwell’s discoveries, not only in 
electncity, but also ill Lhe theary of the nature of gases, and in 
molecular science genet ally, I cannot help thinking that if one of 
them i*! moic sinking and mjre full of future significance than 
the rest, it is Lhc one I haveju^t mentioned—the theory that light 
is a 1 electrical phenomenon. 

The fir-t glimpse of this splendid generalisation was caught 
m 1845, five and thirty years ago, by that prince of pure 
experimentalists, Michael Faraday His reus ms for suspect¬ 
ing some conncclun between electricity ant light are not 
clcai to us—111 fact they could not hive been clear Lo him , 
but he see us to have felt a convictun that if he only tried 
long enju'h, and sent all kinds of riys of light in all pos' 
«ible directions acr>ss electric aud magnetic fields in all sorts 
oF media, he mvt ultimately hit upon something Well, this 
is veiy nenly what he did With a sublime patience and 
perrevernnee which remind one of the way Keplei hunted down 
guess after ^ueas in a different field of research, Faraday com 
blued electricity, or magnetism, and light in all manner of ways, 
and at last he wa*i rewarded with a result And a most out of-the- 
w ay result it seemed. First you have to get a most powerful 
magnet aud very strongly excite it, then you have to pierce its 
tw-o poles with holes, in order that a bea n of light may travel 
fro n one to the other along the lines of force ; then, as ordinary 
light is no good, yau must get a beam of plane p darised h jht and 
send it between lhe poles But stilt n 1 result is obtained until, 
finally, you interpose a piece of a rare and out-of-the-way 
material which Faiailay had himself discovered and made, a 
kind of glass w’hich contain! barate of lead, and which is 
very heavy, or dense, and uluch must be perfectly annealed. 

And now, when all these arrangements are completed, what is 
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Been is simply I his, that if an analyser is arranged to stop the light 
and nuke the held quite dark before the magnet i* excited, then 
directly the battery is connected and Lhe magnet called into action 
a faint and barely perceptible brightening oF the field occurs ; 
which will disappear if the analyser be slightly rotated, [lhe 
experiment waa then shown ] Now no wonder that no 011c 
understood this result. Faraday himself did nut understand it at 
all he seems fo have thought that Lhe magnetic lines of force 
were rendered luminous or that the light was magnetised , m 
fact he was in a fog, ami had no idea of its real significance 
Nor had anyone. Continental philosaj hers experienced some 
difficulty and several failures befoie they Mere able to repeat the 
experiment It wan in fact discovered Loo soon, and before the 
bcicntihc world was ready to receive it, and it wan reserved for 
Sir William Thomson briefly, but veiy clearly, In point out, 
and for Clerk Maxwell more fully to develop, its most important 
consequence*, [The principle of the experiment was then 
illustrated by the aid qf a mechanical model ] 

Thib ia the fundamental experiment on which Clerk Maxwell's 
theory of light is based , but of late years many fre*h facts and 
relations between electnuLy and light have been discovered, and 
at the presenL time they are tumbling in 111 great numbers, 

It was found by Faraday that many other transparent media 
besides heavy gla'-s would show the phenomenon if placed 
between the pule-, only in a less degree , and the very important 
observation that air itself exhibit* the same phenomenon, though 
to an exceedingly small extent, has just been made by Kundt and 
Rontgen in Germany 

Dr Kerr of Glasgow has extended the itsult to opaque bodies, and 
has shown that if light lie passed thiough mngnetisecl iron its pi me 
u lolaLed. The him of non must he exceedingly thin, because of 
its opacity, and hence, though Lhe intrinsic rotating power of 
iron is undoubtedly very great, Lhe observed rotation is exceed¬ 
ingly small and difficult to observe , and it is only by very 
remarkuhie patience and care and ingenuity ill it Dr Keirha-. 
obtained lus result. Mr Fit/gcrald ol Dublin has examined 
the question maLliemalic illy, and has shown iliat Max will's 
theory would have enabled I)i Ken’s lesull to be piedictcd 

Another lequiiemeiit of the theory is that todies which are 
transparent to light must be insulators or non-conductors of 
electricity, and that cunductms of electricity aic ntcessnnly 
opaque to light Simple observation amply confirms this , 
metals are the best conductor*, and are the mold opaque bodies 
known (adulators such as. glass and crystals ire transparent 
whenever they are *ulTiLiently homogeneous, and the very 
remarkable researches of Pi of Graham Bell in the last few 
month* have shown that even ebon\te x one of the most opaque 
mbulaton to ordinary vision, 15 certainly transparent to some 
kinds of radiation, and transparent to no sindl digice 

[The reason why transparent bodies must insulate, and why 
conductors must be opaque, was hcie illustrated by mechanical 
models ] 

A further consequence of the theory is that the velocity of 
light in a transparent medium will be affected by its electrical 
strain constant, in other words, that its lefraclive index will 
bear some clo^e but not yet quite ascertained relation Lo its 
specific inductive capacity Experiment has partially confirmed 
tola, but the cunfirinnlion is as yet vciy incomplete IJut there 
arc a number ol results not predicted by theory, and whose eon* 
nection with the theory 1* not clearly made out We have the 
fact that light falling on the platinum electrode of a voltameter 
generates a current, first observed, I think, by Sir W K Grove 

at any rnte it u mentioned in his 11 Correlation of l'oices"— 
extended by Becqucrel and Robert bahine to other *ub 5 tances, 
and now being extended to fluorescent and other bodies by Prnf, 
Minchin. And finally—for I must be brief—we have the remark¬ 
able action of light on selenium. This fact was discovered 
accident (illy by an assistant in the laboratory of Mr. Willoughby 
Smith, who noticed that a piece of selenium conducted elec¬ 
tricity very much better when light Was falling upon it than 
when it was in the dark The light of a candle is sufficient, and 
instantaneously brings down the resistance to something like 
one-fifth of its original value 

I could show you these effects, but there 15 not much to see , it 
is ntt intensely interesting phenomenon, but its external manifes¬ 
tation is not striking—any more than Faraday's heavy glass 
experiment was. 

Thu u the phenomenon which, as you know, has been utilised 
by Prof. Graham Bell in that most ingenious and striking inven¬ 
tion, the photophune. By the kindness of Prof. Silvanus 


Thompson I have a few slides to show the principle of the 
invention, and Mr Shelford Bid well has been good enough to 
lend me his home-made photophone, which answers exceedingly 
well For sliorL rl 'stances, 

I have nuw ties passed long enough upon your patience, but I 
must just allude to what may very likely be the next striking 
popular discovery, and that is the transmission of light by elec¬ 
tricity , I mean the transmission of such things as views and 
pictures by means of the electric wire It has not yet been 
done, but it seems already theoretically possible, and it may 
very toon be practically accomplished 


ENDOWMENT OF RESEARCH IN 
BIRMINGHAM 

'T' 1 IE Piesident of ihe Birmingham Philosophical Society, 
A Dr Heslnp, recently gave an address to the members, 
Laking fur lus su 1 jeet the "Scientific Situatmn in Birmingham." 
Having reviewed the vai ions local ngenues set up during the 
past year fur the diffusion of knowledge, including the opening 
of Mason’s Science College, he went on to *ay 1 must now 
allude to the most important work undertaken by the Society, 
the establishment of the fund for the endowment of research. 
Phis action ha* received w'arm support in many quarter*, and 
has in fact done more In place it in a favourable light liefnre 
the country than any pr viou* circumstance* Although the 
eflorls made to rai'-c tins fund have been inconsiderable, yet 
nearly 100/ in annual suh*ciiplion*, of varying dates, and 900/. 
in donations have been obtained The Council have invented 
600/. in order to ensuie the permanence of the fund It is 
piobable lhat some slight additions may be made to this sum, 
having the same olqcct in view , but it is, I believe, their inten¬ 
tion to recommend lhe Society to spend the whole income, how- 
st cvei derived, 111 annual grant* to persons living in this town 
or neighbourhood who devote themselves wholly or 111 part to 
science reseruch It is an error to suppose that this fund 15 to 
be allotted either to any particular individual or specially to 
meinbeis of this Society 'Ibc Cu111n.1l arc free to do wbat they 
deem best with the money intrusted to them, within the limits 
of the scheme agreed upon There is another temporary limit 
to their pow er* One eminent invtstigator (Dr. Gore) is allotted 
a certain *um for a certain period 1 he approval of this step 
evinced by those who have contributed to the fund, and by 
other*, has been a source of satisfaction to the Council 

I wish now to remind you Lhat Lhe scheme in connection with 
this ■‘iibjccl declares LhaL "the Council are of opinion that this 
Society would be omitting a principal means of the advancement 
of science—the end for which all such associations exist—if it 
neglected the question of the endowment of research. To main¬ 
tain a successful investigatui in his labouis, even though no 
results of immediate or obvious utility can be shown lo spring 
out of them, is of interest to Lhe community at large." It may 
be that yuu will pronounce these words to be Irmsms scarcely 
lequirmg formal enunciation. The fad is that Lhough the t euse 
of them has been repeatedly given to the public in late year*, 
practical action Ins not ensued. Everybody is telling his neigh¬ 
bour what a good thing it would be if men endowed with an 
aptitude fur research into Lhe facts of nature were also endowed 
with the means of living during their w r ork The speaker and 
lhe listener go hy on the other side, and no good Samaritan 
renders help to the well-praised searcher after truth Nay, Mr. 
Mark Pattisnn affirms in his late book on MiUon that “ the 
England of out day has decided against the endowment of 
science,” and seems to think that the principle on which the 
decision is ba ed may be wrong, hut “is not unreasonable" 
But the endowment of minister* of science stands on mute another 
foundation from that of ministers of religion. “To nnigii ft 
place with a salary,” says Mr. Fattison, “is to offer a pecuniary 
inducement to simulate ” the qualification, 11. a state of grace. 
But in the case of science there is no question of place, and the 
endowment is offered, not to those who promise much, hut to 
tho«e who have already performed something ; not to those who 
imagine themselves to be in the requisite spiritual state, but to 
thoBe who, working for an audience, select though few* have 
demonstrated that they are touched by the divine fire which 
burns not for other men. 

fr In the opinion of others the only practicable mode of dealing 
with this quesUon is by bestowing adequate funds on teachers, 
and by placing them In favourable conditions for research. 
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The ,neces9ity for making provision for the devotion of fit 
men to scientific work has occurred to many, and doubtless 
private genet obity has often enabled such men to prosecute 
labours by which the world has greatly gained. One of the most 
striking instances is that of Tnestley. His own remarks con¬ 
tained in his diary are full of interest He says LhaL Dr. 
Fothergdl "having observed that many of my expenments had 
not been carried to their proper extent on account, of the expence 
that would have attended them," proposed a subscription from 
himself and some of his friends, and named 100/ per annum 
He consented to receive 40/ , which was legularly paul to him, 
three other gentlemen aiding AfterwmJs for good 1 casons 
Fothcrgiil proposed "an enlargement of I he allowance for my 
experiments, and likewise for my maintenance, without being 
tinier the necessity of giving my tune to pupils , which I mu'.t 
otherwise have done " This was accepted, as Pi lesLlcy preferred 
it to any pension from the Court He gives a minute list of the 
numerous donations, legacies (one of 2000/ ) and subscript ions 
given to him, while he dilates on Mi Wedgivond’s gifts of 
pottery, retorts, Lubes, &c , and presents in glass fiom another 
gentleman, among which figures "a capital burning lens, sixteen 
inches in diameter " The Duke of Giafton remit Led him annually 
40/ When he went to America forty nf Ins friends, wilhour 
solicitation, raised the sum of 450/ , 11 which was meant to hare 
been continued annually while he lived,” as staled by his sun. 

You will hear these details with the interest naturally belong¬ 
ing to die subject, and doubtless ask the question, Have succeeding 
generations improved on this ’ I believe tint there is no example 
of an equal generosity on the pait of then fellow-countrymen to 
a man of science, although there are some agreeable exceptions 
to the rule of neglect A few years ago the l 1 ishmongcra 1 
Company presented the sum of 50/ to Prof Parker, and an 
annual gift of 20 1 for three years, to assisL him in bearing the 
expenses of his researches on vertebrate animals l'or thiee 
years the HriLisli Pharmaceutical Society voted So/ 111 aid of 
harmaceulical research '1 he principle of promoting research 
as also been recognised by the Government in their grant of 
1000/, and in the fund of 4000/ placed at the disp jsal of the 
Royal Society Our Government ha*, however, as yet made no 
payment for the labour of pure research in experimental physics 
or chemistry "A grant from the above sum,” hays Dr Gore, 
"is often an unprofitable gift to accept, because it is m some 
cases only sufficient to pay expenses nut of pockeL for chemicals 
and apparatus, and allows nothing for skill or labour.” 

The mention of our able associate’s name compels me to 
draw attention to the invaluable services he has rendered for ten 
years past to the cause nf the endowment of research His 
numerous articles and papers form a repository of facts and 
arguments of which I have largely availed myself Any one 
who studies them will need no other evidence of the importance 
of the question, both in view of the progress of truth and of the 
maintenance of our national welfare In one of them he men¬ 
tions the difficulty experienced in the proper employment of the 
Government money, and proceeds as follows —"By far the 
greater part of the expense of an investigation in physics or 
chemistry 1* the exceedingly large amount nf time it occupies 
Many necessary preliminary experiments have to be made, which 
yield either negative, unsuccessful, or incomplete results, and 
make the undertaking expensive ” Further, "By order of the 
Council, all instruments, apparatus, ami drawings, made or 
obtained by aid of the Government grants, shall, after serving the 
purpose for which they were procured, and 111 the absence oi 
any undertaking to the contrary, be delivered into the custody of 
the Royal Society ” 

Reseaich, then, m any fair sense of the word may be said to 
be unprovided for by public funds. The British Association 
annually bestows grants of varying amounts for specific re¬ 
searches The Royal Institution helps. Yet we feef surprised 
when told that the average annual expenses relating to experi¬ 
mental research, including salaries to assistants In the laboratory, 
from the year 1867 to 1871, did not amount to two hundred and 
fifty pounds. 

When it 11 remembered that not a angle college, ngr even 
a professorship, for pure scientific research exists id this ccmntry, 
we must feel humiliated when we cast: a glance at what 11 going 
oa in other countries, In France and Germany varied resource* 
have bees placed at the disposal of men of science, jwhich I 
cannot new imsuinly specify Nor will I delay to speak in 
detail of the importance of pure research m sennaa, of the 
mighty material results as regards our comfort and national 


wealth which have sprung from the labours of men of science, 
for it may be assumed that all this 1, known It is certain too 
that valuable inventions in various arts and manufactures will 
follow upon fresh discoveries regarding the principles involved 
in them When we know more of the mateiials and forces of 
nature, new applications of them will soon follow, The pro¬ 
gress of invention depends upon that of discovery , the various 
inventions wanted by manufacturers and others cannot be per¬ 
fected until "suitable knowledge 11 found " The money of the 
capitalist, the hand of the inventor, await the products of the 
brains of the .searcher after Lrulh 

IL is only too well known that other countries have for some 
years past distanced Britain in the field of research , that while 
Germany is sending her trained sons to all parts of the world, 
we scarcely even supply our own colonies. A writer in the 
Monthly Journal of Scienn said last year thit "to a very great 
extent, both in the home kingdoms and the colonies, we find 
oursehes compelled to import that intellectual eminence which 
we refuse to cultivate 111 our midst foreigners occupy profes¬ 
sorial chairs in our colleges , they fill the posts of botanists and 
geologists in our colonial governments, they hold high positions 
m Hie respective staffs of Lhe Uiitish Museum, of the Geological 
Survey of India, and of our exploring expeditions " 

Now as these results cannot be owing to any inbred deficiency 
in the countrymen of Newton, Faiaday, and Darwin, it behoves 
11s to ask if our educational system is at fault, and if lair provision 
is made for those able and willing to make original re-enreh. 
The latter question is already answered by the facts adduced 
How far our great universities have provided for science-teaching 
can be learned by reading between the lines of certain resolu¬ 
tions passed a few yeais ago by an "Association for the organi¬ 
sation of academical study,” the composition of which was an 
ample guarantee of competence I he resolutions were as 
follows — 

"That the chief end to be kept in view in any redistribution of 
the revenue-, of Oxfoid and Cambridge is the adequate mainten¬ 
ance of nature study and scientific research, as well for their own 
sakes as with the view of bringing the higher education within 
the reach of all who are desirous nf profiling hy it ” 

"That to have a class of men whose lives are devoted to 
research is a naLional object 

" Thai il is desirable in the interests of national progress and 
education that proftssor ships and special institutions shall be 
founded 111 the universities for the promotion of scientific 
research ” 

“That the picsent mode of aw aiding Fellowships as piizes, 
has hi cn unsuccessful as a means of promoting naiure study ami 
original research, and that it is therefore desirable that it should 
be discontinued, M 

The state of things here pointed at has improved and is im 
proving, yet the veidict of a candid obseivcr must still be summed 
up in the one word inadequacy 

Numerous suggestions have been made regarding the en¬ 
dowment of research, but most of ihem are unpractical Those 
who imagine that the objLLt will be gained by establishing 
adequate teacherships of science, seem to be Luo sanguine The 
labour involved in the work of leaching, in the way of acquisi¬ 
tion, preparation, and performance, is too great tn permit the 
devotion of sufficient time and thought to the search after new 
truth If it is desirable 'hat new facts and principles be searched 
after, wdiy should fit inquirers lie put, either partly or wholly, to 
other work 1 1 know that many of our teachers have hitherto 

been at a great disadvantage, that managers of institutions have 
had a sharper eye on their prospectus than on their internal 
arrangements , that they have thought of a college rather as a 
body of bncka than as productive of a hotly of learning, and that 
apparatus and assistants, though well enough in Berlin or Leip¬ 
zig, are needles in prudent England Yft the ideal l'rnfewjr is 
rather the head of a department than a mere speaker by the yard 
of so many lectures , a man with numerous hands 111 the shape of 
demonstrators and assistants, themselves the possessors of well- 
trained brains , a director of work with all its apparatus freely 
supplied to him Such a man adequately remunerated may be 
safely left to hi* own tendencies. Contact with nature breeds 
the desire to know her better In favourable conditions the 
teacher becomes the inve*tigaLor, and while seeking after new 
truth biuidi up bis own fame 

After elk however, the question recurs, how can we best pro¬ 
mote research, as the undivided life’s work nf fit persona ? I 
hebeve that the solution lies, so far as this time is concerned, in 
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the establishment of special institutions having no other object 
than the search after new truth Their administration would be 
difficult. The right men can be found for the work, but can the 
right electors be round ? Ardent searchers after a more intimate 
knowledge of nature do still live, will ever live; but what of 
First Commissioners of Works like—but I need not name him ? 
What of Lords of the Treasury who refused the reauest of a 
great physicist for ijo/ for the investigation of the tides? Yet 
there gentlemen assist in governing a mantime state of some 
importance. Such electors as these are not within my view, and, 
if Lhey were, how of the detailed management? Men given up 
to research are not to he tied by the common rules of official 
life, to be compelled to report in annual blue books the exact 
measure of wont Lhey have done, to show how many drachms 
of oil of vitriol they have used, and account for every ounce of 
platinum. 

Special institutions will_ be founded, hut Lhey will owe their 
origin to pnvaLe individuals like Sir Josiah Mason, who, 
having taken into Lheir confidence the chiefs of the world of 
science in making the appointments, will speak to the masters of 
re c earch in this w isc — 

11 1 have built a house for you replete wilh every requirement 
for your work , I have provided you with such assistants os you 
have asked for ; I have given you an income placing within your 
leach every reasonable comfort. Occupy your lives in the study 
of nature. Tf you succeed m your cOoits to attain to new truth, 
the world will he the giinu If you fail, your efforts will he 
enough reward for me " 

Such language as this will bi_ surely one day hcaul In this 
fortunate town it is ah truly hcaul During the pa*t ye.u a 
member of this Society. Mi Fulford, has taken a hou i, and, 
having admirably fitkd it up, has lnndcd it over to our two 
distinguished a^omatts, lh (jure and Dr Norris, m order that 
they may enjoy at lea^l the requisite structuial conveniences for 
the prosecution of re'eareh 1 his building is called the 11 Institute 
of Scientific Research ,r 

l must, howevei, re mind you'that this noble entcrpnse 
mu t he supplemented by some such Ulorls m the way of 
endowment iu those now made by this .Society, and that llio^e 
who work iu.ii in ihc luglie t spline .ire bound by the same 
necessities as bind other men 


SCfEXTI FIC SERIALS 

Anmhn ■ It Thystk unJ C/ntnu, No 12 (December, first No ) 
— On tin density and Lensioii ol satuialid vapour, by A Wull 
ner and O. Grot nan —On the application of the clectrodynauiic 
potential tn determination of the pondei onnAivc and rleclio 
motive forces, lq R, Clausnu —On faction m fice liquid i ur 
faces, b) A Obeibcek —Simple methods and nistiumpnts fm 
resistance-mensureuitnls, especially in dtdiolytcs, by h Kolil- 
rauseli —Influence of tempeiature on the phenomena of chaige 
of a liquid cell acUng as condenser, by H. Ilcrwig.—On the 
modes of clecluc dischaige in g.i L es, by O I ehmann —On the 
electric di-charge in liquid insulators, by W Holtz —On electric 
figures on the surface of liquids, by the same —On the. liicicase 
of danger from lightning and its piohahle causes, by the same 
—On a imciupiisinalic method fm distinction of solid sub 
stances by O Ma chkc —Note on Hen Weber's reply, by A 
WmkeJmann. 

RenIt Istituto 1 0 mb ar Jo di Snetize e Lett ere, Rendiconli 
Vol. xu , fasc xi\ —The leprosy of Upper Italy, especially of 
Coinncchio (continued), by Fiof. SangnJh.—Influence of tracLion 
and vibration of a metallic w ire on its clcctuc conductivity, by 
Dr de Marchi,—On a case of twisted neck ; a contribution to 
the doctrine of transport of spinal influence and to establish¬ 
ment of a hypothesis for its explanation, by Trof. de Giovanni 

Zeitxhnft fur iv\s\cnschafthcht Zoology November, 1880, 
contains ■ Dr H. von Ihenng, on the affinities and kinship of 
the Cephalopoda —Dr J Pellonei, on the origin of the optic 
nerve and on the minute structure of the 11 tectum opticum 1 in 
the Teleostei (Plates 1 and 2). —l)r. D. Sochaczewer, on the 
organ of smell in the terrestrial pulmonates (Plate 3) —Dr. 
Fntr Muller, on the case-making Trichoptcra lame of the Pro¬ 
vince of Santa Cathanna (Plates 4 and 5)1 translated by his 
trother, Dr. Hermann Muller, from the memoirs in Portuguese 
in the Archives de Muscu National, Rio de Janeiro.—Dr. 
William Marshall, researches in the sponge groups, Dysidcidz and 
Phorlospongis (Plates 6 to 8).—Prof. Dr. Krause, on two very 
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early human embryos (Plate 9).—Dr. II. Simroth, on the ner¬ 
vous system in the foot of Paludma vtvtpara , with a woodcut of 
the nerves as dissected out. 

Rei*ueInternationaledes Sciences biohgtqucs l *T>tQzmhc.T 1880 con¬ 
tains ;—A. de la Calle, on the formation of language (continued). 
—M, Decatte, microcephalism, from the point of view of atavism, 
—M, Zahorowski, historical sketch of the relative knowledge 
possessed by the ancients and in mcdiaval times of the large 
monkeys.—Notices of learned societies.—French Association 
for the Advancement of Science (the Rheims Meeting).—The 
Academy of Sciences, Pan<3 

Schnjten dcrphynkaluck-okonomisckcn Gtu'Uschaft zu Komgs* 
berg (1877, ii, , 1878, 1 and 11)—Thetc parts contain the 
following papers —On Aaron von Richthofen’s loess theory and 
the alleged steppe character of Europe at the close of the Glacial 
period, by Dr. A. Jenl/sch.—Observations of the station for 
measuring the tcni’ ernture of the soil in various depths, at the 
Ivumgsbcrg Botanical Gardens, by Prof E Dorn — On the we- 
historic-archieoIogiCRl work done by the Society, by Otto 
Tfccliler —On the commercial mutes of the ancients to the 
amber country, by Dr. Krosta.—On the physics of the sml, by 
Dr von Licbenherg —On the discoveries in prehistoric tombs at 
Furstenwalde, by Otto Tuchler,—On hair covered human beings 
and the abnormal giowlh of hair, by Prof Ilildebranclt — On 
the marine fauna near the Prussian const, by Prof. Zaddath — 
On the alleged rteppe character of Central Europe, by Dr 
Tent/ ch —On the itatc of civilisation m Denmark during the 
fiist centuries after Christ, by O. Techier —On Darwin’s theory, 
by Heir Czwahna —On F.^st Piussian bunal-gioundis, hy O. 

1 ischicr —On the fauna of Madagascar, hy Prof /aduach —On 
the intra-Mfcreunal planet, by Dr Tranz—On the geological 
maps at the Tans Exhibition hy Dr Jentz ch — On some special 
geological maps of Get many, by the same —On the principles ot 
the kinetic theory of gases, by Dr. Saxlschutz 

SOCIETIES AND ACADEMIES 
London 

Chemical Society, January 20.—Prof IT. F, Rn r c<ie l pre¬ 
sident, in the chair —'[ he president announced that the Faraday 
Iectuic would be iltlivcicil by Prof TIeIn holtz m the Royal 
Institution, On the Modem Development of Faraday's Concep¬ 
tion of F.lectiicity. 1 he following paper, were lead —Onpen- 
tathnniL aud, by Mr. V I eivcs The author has succeeded in 
obtaining beautifully crystallised bauum and potassium penta- 
tlnonatcs by partially neutralising Wackenroller’s solution and 
evapniatiou inva< ho — A pieliminary note on some hydiocailions 
from iusin spiut, by Di Armstrong Cymenc, toluene, and 
metaxylenc were fuund to be present r lhe hydrocarbons in¬ 
soluble in sulphuric %pid are probably hcxliydudes of hydro- 
taibuns of the benzene senes. The author does not consider 
that losm is dnectly denvcd from terpene —On the* ditcrtlii- 
mtion of the relative weight of single mulecule*-, by Dr Vogel 
of San Francisco—Oil the synthetical pioduetion of ammonia 
by the combination of hydrogen and nitrogen in pie i cnee of 
heated spongy platinum, by G S JohntOn About o 0144 grin 
of ammonia were obtained 111 two and a half hours —Gn the 
oxidation of organic matter in water, by A Downey—Analyses 
of Queensland soil*, by Prof. A. Liversidge. Tbe i c analyses 
arc interesting, as the soils include samples from districts which 
were exempt from the disease pievalent in the sugar plantations 
around —On ihe volumes of some compounds of the benzene 
naphthalene, anthracene, and pbcnanlhrene senes, by Dr. 
Ramsay.— On the atomic volume of mLrogen, by Dr Ramsay — 
On a new theory of the conversion of bar iron into steel by the 
cementation process, by Dr. Mar^dcn. The author thbiks that 
carbon diffuses in an impalpablepowder through the heated iron. 
—On the action of sulpnydrate of potassium on chloral hydrate, 
by W W J. Nicol Thioglyoxylic and thioformic acids are 
formed. 

Zoological Society, January 18 —Prof. W. H. Flower, 
LL.D , F.R S., president, In the chair —The Secretary read a 
report on the additions that had been made to the Society’s 
Menagerie during the month of December, 1SS0, amongst which 
special attention was called to a young female Red Wolf (Cants 
jubatus ) from the Argentine Republic, presented by Mr. W. 
Petty of Monte Video, being the second example of this scarce 
animal received, and to a Pig from Brooker Island, Louisiade 
Archipelago, ' presented by Lieut de Hoghton, of H.M S. 
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Beagle —A paper by Mr. P, L. ScUtcr and Dr. G. Hartlaub was 
read, on the bird* collected in Socotra by Prof I. B. Balfour m 
the early part of the year 1880 The collection contained 124 
examples referable to thirty-four species. Of these seven of Lhe 
Passeres appeared to be new, ana were proposed to be called 
Cistuola mean a, Drymaca fuesitata, Lamas unci Hat us , Cinnyris 
Balfourt , Passer msularir l Rhynchostruthus Socotranu\ and 
Amydrus frater —Mr. A G Butler read a paper on the lepi- 
doptera collected in S icotra by Prof I B. Balf mr The collec- 
Lion contained twenty-four specimens referable to thirteen species, 
seven of which were stated to be new to science —Mr. W A 
Forbes read a paper on some point 1 in the anatomy of the Koala 
[Phased trclos nuereus) t as observed in the specimen recently 
living in the Society’s Gardens—A communication was read 
from Mr R Bowdler Sharpe, in which was given the descrip¬ 
tion of a new form of the family 'Pir/ie/udr, from Madagascar, 
proposed to be called Neotmxu —A communication was read 
from Ur. Tohn Sadly containing an account of the mammals of 
Gilgit, a district m the extreme north-westei n part of Kashmir 
Thirty three species were enumerated, and note-. on (heir vertical 
tanges and habits were added The mammals of Cilgit were 
shown to consist of an inteimixture of Central Asiatic and 
Himalayan species, as might have been expected from the pon 
lion of the country Two species (a Bat and a Vole), apparently 
new to science, were named respectively Harpwcrphalustufnnat is 
and Arvuola B/anfotdi, 

Meteorological Society, Januaiy 19,—Mr G J Symons, 
l'\K S., president, in the chair —The report nf the Council fur 
the year 1880, which was re id by the Secretary, refers to sub 
jects of considerable importance, and affnds substantial evidence 
of the interest taken in meteorology by the scientific and general 
public Amongst these may be mentioned the great success of 
the new climatological stations, as shown by their increased 
number and by the regularity and care with which the observa¬ 
tions have been made and recorded, and the returns forwarded 
to the Society lhe Council also advert to the number of new 
and improved mstmments exhibited at the meeting held m 
March last, to the increase in Lhe number of Fellows, fifty-twa 
having been elected dining the year, and finally the numerous 
papers which have been sent to the Society from various parts 
of the world, embracing records of the climate of several impor 
tant localities, respecting which but little has hitherto been 
known in this country.—Aftei a vote of thinks had been passed 
to the Council fui iheir services dining the 3’ear, and to the 
Institution of Civil Engineers for allowing fiee use of (heir 
100ms, the President delivered Ins address, m winch lie traced 
the history of English meteorological societies from 1823 to 1880 
The earliest English effort at forming an English meteorological 
society, or at any rate at securing obseivalions made with com¬ 
parable instruments recorded upon a unifm m sysLem, was made 
111 1723 by Dr. James Junn, who was then secretary to the 
Royal Society In the Philowphu at Tt a mentions for that year 
will be found a T atm address by Dr Jurin, in winch he antici¬ 
pates neaily all the condiLinus which are now considered essen 
tial fur comparable observations This appeal did nut lead to 
much being done, and in 1744 another attempt was made by 
Mr Roger Pickering, 1 *’ R S , who 11a 4 before the Royal 
Society a paper entitled n Scheme of a Diaiy of the Weather, 
together with Drafts and Descriptions nf Machines subservient 
thereunto.” The Meteorological Society of the Palatinate was 
established in 1780 under the auspices of the Elector Charles 
Theodore, who not only gave it the support of his public 
patronage, but entered vuth spirit and ability into its pursuit*, 
and furnished it with the means of defraying the expense of 
instruments of the best construction, which weie gratuitously 
distributed to all parts of Europe and even to America One 
of the first acts of the Association was to write to all the prin¬ 
cipal universities, scientific academics, and colleges, soliciting 
their co-opeiation and offering to present them with all the neces¬ 
sary instruments properly veil Red by standards and fi ce of expense 
The offer was accepted by ihuty societies, and the list of dis¬ 
tinguished men who undertook to make the observations shows 
the importance winch was attached to the plan and the zeal MLh 
which it was promoted in every part of the Continent. In 1823 
the first meeting of the Meteorological Society of London was 
held, and was attended by Luke Howard, Thomas Forster, Dr. 
Birkbeck, and others. After 1824 the Society languished, but it 
was never regularly dissolved. Owing to several letters and 
articles which appeared in Loudon's Magazine of Natural 
History a meeting was held on November 15," 1836, at which the 


Society was revived, Mr W II. White appointed secretary, and 
regular meetings resumed. Application was mode to the Royal 
Society for permission to compare the instruments of the Society 
with the Royal Society's standards, and leave was granted on 
March 13, 1838 A volume of Transactions was published in 
1839, and among other articles contains one entitled " Remarks 
on the Present State of Meteorological Science, by John Kuskin ” 
lhe cost of the publication of this volume exhausted the funds of 
the Society, but in 1841 Mr. Gutch undertook personally the 
pecuniary mk of a new publication entitled tne Quarterly 
Journal of Meteofology i but this does nol appear to have been 
very successful, owing to Lhe high rate of postage. Shortly after 
this the Society practically came to an end. On April 3, 1850, 
a meeting of some friends of the science was convened by Dr. 

I ee at Hartwell, when the British Meteorological Society was 
established, and Mr S C Whitbread elected president The 
first general meeting of the Members was not held till March 25, 
1851 , but in lhe meanwhile several important steps had been 
taken by the Council. Annual Repoits were published from 
1851 to 1861, and since then five volmncs nf the Proceedings 
and six volumes of the Quarterly fournal have been published. 
Up to 1858 absolutely nothing had been done towards forming a 
library, but m 1862 a catalogue was published containing about 
200 titles In 1876 a new catalogue was issued, which extends 
to eighty pages and contains over 1200 entries. On January 
27, 1866, the Society obtained a Royal Charter of Incor¬ 
poration, and has since been known as "the Meteorological 
Society" Ou April 4, 1872, the Council resolved upon 
taking a room fm an office and for the protection of the 
library, and appointed Mr W Marriott as their Assistant 
Secretary The w’ork has now become so great that the Society 
haa been obliged to take an additional room and to engage three 
computers The subsequent eight yean have been charactcused 
by great progress A senes of second older stations has been 
organised which are systematically inspected, and at which 
strictly comparable observations arc made On January I, 1880, 
another and larger series of stations —called climatological—was 
started, at which the observations arc less onerous than those at 
the second order stations, but at which they are required to be 
equally accurate. Observations on natural periodical phenomena 
are also made at many places, and discussed yearly by the Rev 
T A. Preston At the request of the Society a conference 1ms 
been appointed consoling of delegates from several other socie¬ 
ties‘to prepaie accurate instructions respecting the erection of 
lightning conductors At the conclusion of the President’s 
address the following gentlemen were elected the officers and 
council f-n the ensuing year, viz, —President—George James 
Symons, F.U S Vice-presidents Fdward Ernest Dymond, 
William Ellis, F.R A S , Joseph Ilenry Gilbert, h.R S., Charles 
Greaves M Inst C.E, F.GS Treasurer Henry Bengal, 
F.R A S. Trustees * Sir AnLomu Brady, F G S , Stephen 
William Silver, FUGS Secretaries Robert Henrv Scott, 
F R S., John William Tiipe, M D Foreign Secretary John 
Knox Laughton, M A , F R A S , F R G S Council Edmund 
Douglas Archibald, M.A., Arthur Brew in, F.R A.S., Ilenry 
Storks Eaton, M.A., Rogers Field, Ik A , M In^t C.E., 
Frederic Gastcr, Baldwin Eiilum, M.Inst C F , F G S , Robert 
John I-ecky, F R,A S , Edward Maw Icy, ITnn I ranus Albert 
Kollo Russell, AT A , Knhard Strachan, (iCurge Mathews 
Whipple, B Sc , I .R A S , Charles Theodore Williams, M A , 
M D 

Entomological Society, Annual Meeting, January 19 —Sir 
John Lubbock, Bait , F 14 S., &r , president, in the chair — 
The President deliveied Ins annual addicss, and the following 
gentlemen were elected as officers for the ensuing year — 
President, H T. Stamton, IRS, 1 'rcasurci, E Saunders, 
F L S , Librarian, E Glut, V L S , Secretinies E. A Fitch, 
F b S , and W F. Knhy, F.L S , Council W Cole , W L. 
Distant, M.A I , F du Cane Godman, F.L S , S11 John 
I ubbock, Bart., F R.S , &e., R Meldola, ERAS., O. 
Salvin, M A , F.R S , F, P Tascoe, F.I S , R Trimen, 
FLS 

■ Victoria (Philosophical) Institute, January 17,—A paper 
on Pliocene man in America, by Di Southall of Virginia, U.S , 
was read. In it he showed that the evidence brought forward 
as to the existence of such was wdiolly unreliable , the sime 
ground waa taken in special communications from the Duke of 
Argyll, K G , Principal Dawson, ,F R S , of Montreal, Prof 
Hughes (Woodwardian Professor of Geology at Cambridge), 
and Mr. Whitley, C E , also by Mi. S. R PaUison, F G.S., 
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and Mr Hall, F R.G.S , who had examined the evidence! on 
the spot, and by the Rev J M Mello, F G S , Mr T. K‘ 
Cal lard, F G.S., and Mr. L Charles worth, F G S. —About 
twenty new Members were elected, bringing the total number to 
nearly goo. 

Institution of Civil Engineers, January 18 —Mr. James 
Abemethy, F.R S.E , president, in the chair,—The paper read 
nos cm deep miming of coal in bouth Wales, by Messrs 
Thomas Forster Brown and George Frederick A dam 3, MM 
Itust, C E. The authois, who were professionally assouaied 
with Harris's Navigation Pits, the deepest winning in the 
district, dc.cnhed the operations as a fan example nf the 
details connected with winning deep cools in South Wales 
The depth of the lowest seam at pic^ci t sunk to was 760 yards, 
the pits were each seventeen feet in diameter inside the walling 
In addition to the depth a special feature was the thickness of 
hard and heavily-watered rock pcnctiated. Guide ropes, upon 
the Galloway principle, wcie used in sinking, and the value of tins 
system was shown in the saving of over two minutes in steadying 
the bowk at the bottom of the pit at depths of 475 am! 530 yards, 
the total Lime occupied in clcaiancc at Lhc lallei depth being threr 
minutes twenty-six seconds The method of dealing with the 
van u us feeders of water duung sinking was descubeil one of 
the pits was drained by a hole bored by the diamond machine, 
which was put down, at a depth of 175 yards from Lhe surface, 
for a farther depth of 860 feet. 

Vienna 

Imperial Academy of Sciences, January 13 —Dr Fitzinger 
m the chair,—On the Jacuonr resorption m diseased bone*, by 
Dr Pnmmer —On the physiological significance of the transpira¬ 
tion <jf plants by Herr Keimtzrr.—On the influence of prussic 
icid on breathing and cu dilation, by Dr. Lazar^ki.—On the 
relations of homogeneous deformations of solid bodies to sur¬ 
faces of reacLion, by Dr Finger—Contributions to the photo¬ 
chemistry of silver chloride, by Dr Lder and Herr Fizzighclli. 
—On a new derivative of gallic acid, hy Dr. Oscr and Herr 
Kalmann — Influence of form of cathode on the distribution of 
phosphoresoence-light (sealed packet of November 17, l83o), by 
Herr Goldstein.—On a ictra-hydrocinchomn acid, by Dr 
WcidcL — I Jcteimin itian of magnetre and diamagnetic constants 
of liquids and gases in absolute measure, by Herr Schuhineister 

January 20 —Herr von Burg in the chair —Studies on calTcm 
and Lbeobroinin (first part), by Prut, Maly and Herr Ilinteregger 
— Kenearches on the anatomy, physiology, and development of 
Stcrnospu, by Dr Vejdovsky.—The flight of Libellula , contri¬ 
bution Lo the anatomy and physiology of organs of flight m 
insects, by Herr 1 cndenfeld —Research on kynuremc acid (first 
parL), by Dr Kretschy.— Action oF hydrate cupric oxidr on some 
kinds of sugar, by Prof. Jfabeimann and Herr Homg 
Paris 

Academy of Sciences, January 17.—M Wurtz in the 
chair.—7he following paper* were read ■—Contemporaneous 

F rod action of native sulphur in the subsoil of Pans, by M. 
Mubiee. This sulphur occurs abundantly m the ground of the 
Place de la K^publique, from o'am. to 3m from the surface, 
and in a space 50m. by 15 to 20m , one finds a breccia with 
thin mcnisted fragments of crystalline sulphur The product is 
due to simultaneous presence of the sulphate of lime of plaster- 
rubbish, and organic debris, with which the ancient moat of the 
centre of the city was Idled up two centuries ago —Order ot 
apjkcarance of the firsl vessels in the ear of Lolmm (second part), 
by M Tnfcul.—On the treatment of phylloxensed vines, by M. 
Mares. He finds very successful an application of dilute Milpho- 
carbonatc of potassium to the lower parts of the vines twice a 
year.—Discoveries in equatorial Afuca, meeting of MM de 
Brazza and Stanley, by MM de I esseps and de Quatrefoges. 
M de IJruza speaks* of having descended the Congo amd founded 
lhe station of Ntamo Ncouna, twelve marches from Oguuue , it 
is the most advanced post m the heart of Africa, and will be an 
important centre for exploration, &c He had met Stanley on 
November 7 near Vivi. Capt. Bloyet has established a station 
near Lake Touqucrho —Observations of the comet f 1880 
(Pechule) at Farts Observatory, by M Bigourdan,—On the 
displacement of an invariable figure, by M Darbonx —Integra¬ 
tion m finite form of a new species of differential linear equa¬ 
tions with vanable coefficients, by M. Andrtf —On the theory of 
vibrating platen, by M. tfathieu,—On complete combinations; 
number of complete combinations of m letters n to n, by M 
Melon —Remark on an opinion attributed to me by a note of 
M Cornu, by M. Gouy.—Minimum of the power of resolution 


of a prism, by M TholJon.—On the production of intermittent 
luminous signals with the eleetnc light, hy M. Mercadter. One 
carbon is horizontal, and advances a little at each signal, lhe 
other is vertical, and is held in a peculiar clip at one end of a 
horizontal lever, to the other end or which is fixed a vertical rod 
with terminal friction roller working on a cam. The vertical 
carbon is connected with the battery by a wire spring, and it is 
dropped a little by the clip at certain positions of the cam The 
cam may be turned by clockwork for regular signals, or with 
the hand, at a variable rate, for irregular.—Observation! apropos 
of M. Dunand’s recent paper on reproducing speech with electric 
condenser 1 *, by M. Herz. He patented the use of a condenser 
as telephonic receiver on M Dunand’s principle in June last 
year —Some facts to serve in the history of nitrification, by 
MM. Hautefcuille and Chappuis Electric rffluves, intense 
enough to quickly give much ozone in a mixture of oxygen and 
nitrogen, but not to form hyponitnc acid, produce the new un¬ 
stable permtnc acid Using lower tensions, the formation of 
this acid is found to go side by side with that of ozone. Per- 
mine icid is decomposed at all temperatures, but at 130° the 
decomposition is complete in a few seconds (into hyponitnc acid 
and oxygen) Numerous experiments seem to prove that in 
simultaneous production of ozone and permtnc acid by the 
effluve the gases have] not been raised to a temperature near 
that named, where hyponitnc ncid is formed, that temperature has 
been parsed A consequence of the facts is that eflnive* corre¬ 
sponding lo weak tensions may furnish mtnc acid, ulLiraate 
product of deco in position of pcrmlric acid — On the conserva¬ 
tion of grain in reservoirs (continued), by M Muntz. Oats 
kept 111 a ventilated granary thirty months had lost 7 2 per 
cent more of fixed matter (chiefly starch) than oats kept the 
some time in a metallic reservoir (of 220 cubic in capacity), 
having its low er part in a ^ubsuil In the scre L ervoirs there is 
a distillation towards the upper part 1 o get all the advantage of 
closed icservoirs there should be a comparatively dry gram, a 
perfect closure, and a maintenance of the walls aL pretty constant 
temperature.—Study of the peat of crystalline strata of Finis- 
terre, by M. de Molon.—On the parts of the pancreas capable 
of acting as ferments, by M Brchamp. All the known 
properties of the pancreas arc concentrated m the microzvnm*.— 
Anatomical researches on the digestive , nervous, and repro¬ 
ductive apparatus of Oncludw, by M. Joyeux Laffine ^Hyper¬ 
trophy and multiplication of nuclei in hypertrophied cells of 
plant 1 *, by M. Prillicux.—On the production of Vtrfifas, by M 
Miliary. He thinks the theory needs correction instead of 
regarding water in a state of suifusion as couipoied only of 
liquid, be supposes it foimed of a mixturiAif liquid and of solid 
molecules (of ice) held apart by some unknown cause For the 
congelation to be complete when t urfusinn ceases, Lhe ice of the 
mixture merely requires (in order to ri'-e In o D ) a quantity of 
heal equal to the Latent heat still conserved by the quantity of 
water in surfusion 
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PREHISTORIC EUROPE 
Prehistoric Europe A Geological Sketch By James 
Geikie, LL D., F.R S, 8vo (London. Stanford, 
1881 ) 

Les Premiers Homines et le r Temps PiMuitonques Par 
le Marquis de Nadaillac. Two vols. 8vo (Tans 
Masson, 1881 ) 

HE condition of Europe outside the reach of history 
and the changes by which it has come to be what 
it is, the appearance of man and his progress in culture, 
combine to form a subject which cannot, in our opinion, 
be treated satisfactorily in the present state of knowledge 
New facts are being daily brought to light, the specula¬ 
tions of yesterday are being tested by the disco\erics of 
to-day, and the accumulation of materials necessary to 
form a sound judgment even in any one department, such, 
for instance, as archaeology, is so great, Lhat it may well 
daunt the courage of the boldest writer who knows the 
nature of the task before him In the two books before 
us the subject is treated from totally different points of 
view Dr James Geikie takes his stand upon the glaci¬ 
ated mountains of Scotland, nnd attempts to throw the 
glacial net woven in his previous work, “The Ice Age,” 
over the whole of Europe, and the Marquis de Nadaillac 
records the facts which he has collected from various 
quarters, America included, in what may be called a pre¬ 
historic gazetteer. The one avowedly takes up the posi¬ 
tion of an ad\ocatc, and pushes glaciahsm and mter- 
glacialism to an extreme, while the other takes the safer, 
though humbler, ground of a man who has no original 
views to put forward The works of both will be useful 
exactly in proportion to the knowledge and judgment of 
the reader. There is wheat in both works, but it needs 
a careful winnowing, as we shall proceed Lo show 

In his previous work Dr James Geikie pioposed a 
classification of the Pleistocene deposits of Europe based 
mainly on observations which he has made in certain 
parts of Scotland, and attempted a more minute sub¬ 
division of the glacial strata than the threefold arrangement 
generally recognised by European geologists He advo¬ 
cated a complicated series of arctic glacial and of warm in¬ 
terglacial penods, layers of clay with boulders representing 
the one, and strata of sand, gTavel, loam, or peat the other. 
His views are by no means accepted, even for Scotland, 
and the small progress made in general classification 
during the last twenty years may be estimated from the 
fact, that scarcely any two geologists agree in correlating 
the clays and sands on the east and west side of the 
Pennine Cham wiLh one another and with the glacial 
strata of Wales, Cumbna, or Scotland There also is a 
considerable difference of opinion as to the clays them¬ 
selves having been derived from glaciers or from icebergs. 
In his present work he treats these difficulties as solved, 
and devotes one large section to show “English geo¬ 
logists * (why English ?) that all the fluviatile and cave- 
accumulations with Palaeolithic man and the Pleistocene 
mammalia usually term^l Post-glacial, are “of Inter¬ 
glacial, and not of Post-glacial date ” The latter term is 
here used in the sense of being ,f later than the last great 
Vol. xxiii.— No. 588 


extension of glacier ice in Europe," while the former 
represents the interval of time between the retreat of one 
set of glaciers and the advance of another, or that between 
the deposit** of one set of icebergs and those of another. 
Lycll, Picstwich, Evans, Hughes, and the great mnjonty 
of those who have worked at the subject hold that the 
Pleistocene mammalia invaded Europe before the glacial 
cold had set in, and swung Lo and fro according to the 
fluctuations of temperature while the glaciers were 
advancing and retreating, and that there is proof that 
Paleolithic man and the extinct animals were in Britain 
“after the last great extension of the glaciers 1} (if they 
were placers and not icebergs) We will then appeal to 
the facts which have been repeatedly urged in the Pro¬ 
ceedings of the Geological Society and of the Anthropo¬ 
logical Institute, as well as in mosL of the separate 
works published in Bntam since Lhc >ear i860 

The aiea over which Paleolithic implements and 
Pleistocene mammalia occur in direct relation to the 
glacial deposits is pnncipall) the valley of the Thames 
and of the Severn, and the Midland and Eastern 
counties In the first of these they occui in fluviatile 
strala, such, for example, as the gravels on which 
London stands, which are composed of materials derived 
from the destruction of “ the chalky boulder clay In 
the valley of the Severn the Pleistocene mammalia are 
imbedded also in the dJutus of the boulder clay of thal 
region (Lucy) In the neighbourhood of Cambridge 
(Hughes, Fisher) the same is Lhc case In Lhe neighbour¬ 
hood of Bedford, Wyatt, Piestwich, and Lyell pointed out 
long ago, not only that the gravels containing the flint 
implements and fossil mammals were composed of 
materials that resulted from the wreck of the boulder 
clay, but that the deposit rested in a hollow which had 
been rut through %t Lhe great chalky boulder clay” of the 
district, At Hovne the mammaliferous gravels with 
Palaeolithic implements rest on that boulder clay The 
clays 111 question are the only signs of the extension of 
glaciers ( ? icebergs) over those disLncts, and the fluviatile 
deposits are obviously of later daLc This conclusion Dr 
James Geikie does not venture to dispute, but he asks us 
to believe that formerly another sheet of boulder clay has 
covered up all these deposits, and that it has been removed 
so completely lhat no tiace of it is now to be seen He 
fixes his attention on the purple clay and the Hessle clay, 
which occupy an exceedingly limited area, in Yorkshire 
and Lincolnshire, and imagines that they represent 
glacial periods, one of which, not specified, extended over 
the fluviatile strata 111 question, and caused these strata to 
be inter- instead of post-gjacial These boulder clays are 
local and unimportant, and have not been met with over 
any deposit containing Palaeolithic implements In ad¬ 
vancing this speculation he is drawing a cheque on out 
credulity which is not likely to be honouied The strata 
in question are proved by their position to be later than 
the glacial deposits of the districts in which they occur, 
it is for him to prove that they axe earlier than glacial 
deposits elsewhere. This he has not done Still less can 
his conclusion be accepted that Paleolithic man and the 
Pleistocene beasts associated with him are solely " inter¬ 
glacial ” in Britain and on the Continent in non-glaciated 
areas The cases quoted above, and they might be greatly 
increased, prove that man and the Pleistocene beasts werp 
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in Europe " after the last great extension of glaciers"— 
or in the Post-glacial times. 

There is also reason to believe that man was living 
in Europe before and during the Glacial period, or, 
in other words, in Prc-glacial, Glacial, and Inter-glacial 
times, although the alleged discovery of man in the Vic¬ 
toria Cave, relied upon by Dr J Geikie, has been shown 
to have been founded on a mistake, and the inter¬ 
glacial age of the implements at Brandon and Thetford, 
which he quotes as being of great importance, is not 
accepted by very good judges such as Dr Evans and 
Prof. Hughes These however may be dismissed as 
throwing no light im the question as to the existence of 
man in Britain after the gieat extension of the glaciers. 

Dr J Geikie's method of airiving at the climate of his 
*' Inter-glacial periods ” is equally faulty He considers 
that they were warm and genial, because of the presence 
of certain land shells, such as Cyrenn fluminahs , the 
climatic value of which is at present unknown, of certain 
marine shells, the distribution of which is dependent on 
the warm and cold curients, and of land-mammalia now 
found only in southern latitudes, such as the hippo¬ 
potamus, the limit of whose endurance of cold is yet to 
be proved, since those in the Zoological Gardens m 
London will take their tubs in frosty weather But, unfor¬ 
tunately for his aigument, the lasL animal is associated 
with arctic species, such as the reindeer, in all the caves 
(Kirkdalc, Duidham Down, &c ) except two, and in all 
the river deposits (Bedford, Acton, <fcc) except some three 
or four, in winch it has been found in this country. With 
equal reason we might argue that the climate was arctic 
from the presence of leindeer The consideration winch 
he urges, that the two groups of animals could not live 
side by side because they do not live now, is met by the 
duect testimony of their associated remains, not merely 
in this country but on the continent. The hyaenas, for 
example, of Ktrkdale and of the Vale of Clwyd ate rein¬ 
deer and hippopotamuses, and dragged them into their 
dens, where their gnawed fragments occurred in one and 
the same sLratum We may remark that in dealing with 
the fauna of the Victoria Cave Dr J Geikie omits all 
notice of Lhe reindeer, the presence of winch destroys his 
aigument as to climate. This selection may be taken as a 
fair sample of the mode in which he has dealt with the 
whole evidence offered by the Pleistocene mammalia 
He deals with it, not with the impartiality of a judge, blit 
as an advocate, and has only called those witnesses 
which count on his side The vast numbers of reindeer 
associated with the remains of Paleolithic man from the 
raves of Cresswell as far as the Alps, and from the 
Pyrenees into the valley of the Danube, prove that 
the climate in those regions was in those times not 
“ a warm inter-glacial ” climate, but one in harmony with 
hat indicated by the blocks of stone in the gravels 
pointed out by Prof Prcstwich 
The interglacial net is spread far and wide over the 
Continent. It includes not merely the forest with fig-trees 
and Judas-trees and ltfurestmas of Moret, which, as 
Saporta points out, would ha\e been killed off by a spell 
of hard frosts, to say nothing of such a climate as is 
implied by the supposed preceding Glacial period, of 
which there is no evidence in that locality. It covers the 
deposits of Mont Perrier, near Issoire, from which MM. 


Croiiet and Jobert obtained a rich fauna, universally con¬ 
sidered typical upper Pleiocene. It covers also the 
mammaliferous deposit of Liffe, near Gandino in the 
Italian Alps, in which the mammalia identified by Forsyth 
Major are unmistakably Pleiocene. It is even stretched 
so as to take in the so called Pleiocene man of Olmo, near 
Arezzo, the age of which, as Dr. Evans has pointed out, 
is proved to be Neolithic by the associated implements. 
Thus we have things of widely different and of well-ascer¬ 
tained age grouped together under the head of “ inter¬ 
glacial,” and we have m this fact proof Lhat the classifica¬ 
tion is so far woithless, as indeed every system must be 
which is based on ice, and ice only. 

In further illustration of this we may quote the view of 
our author, that in the period usually termed Prehistoric, 
or recent, but by him f * Post-glacial/' Europe was con¬ 
nected by land with the Faroes, Iceland, and Greenland, 
,md that the climate was genial It is assumed that 
Lhc "last glacial period" killed off all the Pleistocene 
forests in those latitudes, and that the present traces 
of forests are the result of subsequent growths, extending 
from one point to all the rest along a continuous tract of 
land If we allow this, surely in the far north, to say the 
Jc.ist, they are " interglacial," seeing that they arc wedged 
in bcLween "the last Glacul period” and the present 
glacial conditions. But we can allow neither his assump¬ 
tion nor can we accept his geography The Post-glacial 
glaciers of ScoLland spoken of on p 526 seem to us proof 
that the icc-classification breaks down, and the admission 
that the Great Ice age is merely “ a stage or phase of the 
Pleistocene period” 15 a frank confession tending in that 
direction 

It is only necessary to say a few words about the two 
large volumes of the Marquis dc Nadaillac His aiLitude 
of reserve with regard to Meiocene and Pleiocene man is 
judicial and impartial But we would point out that here 
and there in the work serious errors are to be remarked 
He considers, for example, the Archaeopteryx a tertiary 
bird f he associates the Liassic fish of Lyme Regis with 
the “Tertiary fishes of Lebanon and Monte Bolca,” and 
he writes of the Ichthyosaurus and Plesiosaurus as if they 
belonged to the Eocene age 

In neither of these works can we find any addition to 
what has been already known about Prehistoric Europe, 
and in both there are omissions of well-known facts 
which it 15 impossible to notice within the limits of these 
columns. W. Boyd Dawkins 


THE BIOLOGY OF PLANTS 
But rage zur Biologic dcr PJlansen . Herausgegeben von 
Dr Ferdinand Cohn Vol. ii part 3, with 5 plates ; 
vol 111. parts 1 and 2, with 15 plates - (Breslau : J U 
Kern, 1877, 1879, and 1880) 

N the concluding part of the second volume of the 
well-known Bcitra&e three out of four papers are 
devoted to fungi and Bacteria, one only being physio¬ 
logical. This physiological paper is by Dr. Just, on the 
action of high temperatures upon the preservation and 
germination of seeds. The experiments, which are 
described in minute detail, were made with Nobbe J s 
germinating apparatus and a thermostat. Horstmann's 
thermostat, which was the one employed for all tempera- 
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tares up to 6o° C., is described and figured at p, 348, and 
consists essentially of a closed vessel with triple walls, 
the space between the inner and middle plate filled with 
water, the outer containing air. For higher temperatures 
a simple tin plate thermostat was employed, the space 
being filled with water for temperatures up to ioo a Cent, 
and with glycerine or oil for higher temperatures. The 
source of heat was always a gas-flame with the usual 
thermo-regulator. Numerous tabulated results are given 
of experiments upon moist and dry seeds at various tempe¬ 
ratures, and it was found, as might be anticipated, that 
perfectly dry seeds can withstand a high temperature, 
even between 120° and 125° Cent, without injury 

Dr. Koch describes how bacteria can be observed, pre¬ 
pared, and photographed, this paper forming the sixth of 
the extremely important series of researches on bacteria 
which have from time to time appeared in the Bet /rage. 
A thin layer of bacteria with the fluid containing them 15 
to be dried on a thin cover of glass By placing the glass 
cover with the dried material in absolute alcohol, or better, 
in a o '5 per cent solution of chromic acid, the bacteria 
are fixed to the cover, although the coagulated ground 
substance in which the baeteua are imbedded can be 
made to swell up and the bacteria themselves to resume 
their natural forms when the cover is placed in a solution 
of acetate of potash (1 part to 2 of distilled water) The 
bacteria can be coloured by means of aniline, the best of 
all being aniline brown , but methyl violet and fuchsm 
will also answer. The stained object can be preserved 
permanently on slides by mounting in Canada balsam, 
concentrated solution of acetate of potash, or in glycerine 
Twenty-four photographs of bacteria, mostly from speci¬ 
mens stained with aniline brown, illustrate the paper T 
and in some, as 5 and 6 on Plate XIV., the cilia of 
bacillus are very beauLifully shown, magnified 500 and 
700 diameters Koch finds that it is easier to photo¬ 
graph the cilia than to observe them directly with the 
microscope 

The other papers in this part are 'on certain Usli- 
laginar, by Dr Schroeter, and on two new species of 
Entomophthora ( E com glamrata and E. n/nosa) dis¬ 
covered upon dead gnats, by Prof N Sorokin 

The first and second parts of vol. 111. contain eleven 
papers. Four of these are devoted to Bacteria, and form 
the seventh to the tenth of the senes of Researches on 
Bactena already alluded to. The titles of the papers are 
VII Experiments on Infection with Murototcus pro - 
digiosusy by Dr A. Wernich ; VIII. Reseaiches on the 
Bactena in Air, by Dr. Mifiet, IX. On the Action of the 
Electncal Current on the Multiplication of Bacteria, by 
Dr. F Cohn and Dr Mendelssohn, and X, Studies of 
Blue Milk, by Dr F Neelsen. Two of these papers 
may be bnefly mentioned. By means of a specially con¬ 
trived apparatus fitted with a new continuous aspirator 
the invention of Paul Boehme in Brunn, atmosphenc air 
from different localities was examined. These were (1) 
air in Botanical Laboratory; (2) in Fever Hospital; (3) 
in the Pathological Theatre , (4) in the Surgical Theatre; 
(5) air in Botanic Garden, (6) air for soil, and (7) air for 
drains. The results were bnefly as follows:—1. Germs 
of bacteria capable of developing are abundant in the air, 
and could readily be collected and cultivated in a special 
mineral solution, malt extract, *or solution of Liebig's 


extract of beef. 2. Many forms of bacteria can produce 
reproductive germs m air, while others, as B Termo, seem 
only capable of producing germs in putrescent matter. 

3 Air from the soil contained occasionally germs of 
bacteria 4. An from the Fever Hospital contained no 
germs, owing to the completeness of the ventilation and 
disinfection. 3 Air from a sewer contained abundance 
of germs of bacteria capable of reproducing. 

Neelsen, in his paper on Blue Milk, finds that the 
special organism in it may assume three or four different 
forms, sometimes like Bacterium, then like Bacillus, then 
like a Chroococcus, and lastly like a Leptothrix. He 
discusses the Theory of Cohn and others that Lh* Bacteria 
form many separate genera and species, and Lhe Theory 
of LankesLer and Warming, that they are forms of a 
protean species, and seems to conclude that the germs of 
a given form may under different conditions develop in 
one or other direction, as observed by him in blue milk 

Dr Schroeter continues his observations on the Deve¬ 
lopment of Rust, and Dr Oscar Kirchner describes the 
Development of Volvox minor, Stein, Dr. Hielsher 
describes the Anatomy and Biology of the Genus Strep- 
tocarpus, and details many interesting facts regarding 
that curious and beauLiful genus When the seed of 
Strcptocarpus polyanthus germinates, numerous adven¬ 
titious roots form on the primary axis, one of the two 
cotyledons soon disappears, while the other develops 
greatly, and forms a perennial foliage leaf. On the 
petiole of this leaf numerous adventitious roots develop 
and the primary axis disappears The leaf produces 
adventitious buds from which the flowers develop, while 
it also develops a series of adventitious leaf-buds. Dr 
Bemling contributes a paper on the formation of adven¬ 
titious roots and buds on Lhe leaf-cuttings of Pepeiomia 
Prof Klein describes in detail the anatomy of Pinguuula 
alpina as an insectivorous plant, and points ouL that the 
plant occurs in two forms, one with green leaves the 
other with the leav es moie or less red-brown in colour, 
and that the tissues assume an intense >cllow colour 
when acted on with caustic potash solution The re¬ 
maining papers are by Dr. Schwartz, Chennco-botanical 
Studies on the Acids in Lichens, and Dr Eiduni on the 
Gymnoasci. The various papers ably sustain the repu¬ 
tation of this work, and all of Lhcm will well iepay 
careful study 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his i ori epoudents. Neither can he undertake to 1 eturn, or 
to correspond with the writers of rejected manuscripts N 
notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting and navel facts.] 

Dust and Fogs 

I MUCK regret the Hon. R. Russell, in his letter to Natual, 
vol, xxiu. p 267, takes such on extremely desponding view of 
the influence which my experiments on cloudy condensation arc 
likely to exercise upon the present attempts to rid the atmosphere 
of our large towns of their ever-recurring fogs. The object of 
these experiments was to find out what caused fogs, in the hope 
thAt witn the knowledge thus acquired we might be belter able 
to find a remedy. The preferable course seemed to be to find 
the cause first, and then if possible devise wme remedy, rather 
than try remedies at haphazard. 
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It u certainly very far from my desire to discourage the present 
attempts which are being made to clear the atmosphere of our 
large towns of smoke, and I have recognised the advantages 
which would result from the adoption of more perfect forms of 
combustion. In my paper I have simply distinguished between 
fog* and smoke, and separated them for distinct consideration 
ana treatment, and hare at the tame time directed attention to 
some points which ought to be considered befoie deciding on 
their prevention 

With rcgai d to Mr Russell's difficulty in leconciling the result, 
of the experiments with what is observed with regard to fogs m 
London, Paris, and other large towns, it appears to me to have 
arisen entirely from not putting sufficient weight on the all 
important influence of the amount of vapour m Lhc air of Lhe 
different places. It is condensed vapour which forms Lhe fog, 
and dust simply determines whether it will condense in fine- or 
coarse-grained particles The atmosphere of Pan*, compared 
with that of London, is an extremely dry one, and the air is 
seldom in a condition to produce fogs. The aLmospheres of the 
other towns mentioned are also drier, some of them very much 
drier, than that of London, London however will probably be 
always more subject to fogs than other cities on account of itb 
great size, some part of it being always in itn own smoke. 

Considered from a different point of view, might not the fog of 
January 31, l88o, referred Jo by your correspondent, be cited in 
evidence of a conclusion the opposite of that drawn by the 
writer, and in favoui of the correctness of the experimental 
results? From this point of view the low white fog cleared 
away because it was formed in the comparatively pure air of 
the streets, while the higher fog did not clear aw ay because it 
was formed in the products of combustion The true explana¬ 
tion however would ratlin appear to be, that where the fog was 
white it was also of less depth than 111 those places where it 
“extended high” and mixed with the smoke; and the sun, 
which was only sufficient to dispel the lesser depth “more or 
less,” would evidently be insufficient to clear away the greater 
depth. It is hjwever impossible to form any defimte idea os 
to how this par ticular fug conducted itself, vuLnout much fuller 
information as to nir-cuneiit, Ac 

I have communicated to the secretory oF the Royal Society of 
Edinburgh a second experimental paper on fogs, with special 
reference to dry fqgs In thus paper the full answer to the latter 
part of Mr. Russell's letter will be found John Aitken 

Darroch, Falkirk, January 24 


Professors Exncr and Young 

My statement in respect to Prof, Exner’s having announced 
the thermo electric neutrality of n bismuth-antimony pan im¬ 
mersed in pure niUogcn, rested upon a note in Nature (voh 
xxii p 156), and this it aeeiui was based upon a statement in 
L 1 EUrtneitJ I have seen IhoHe of Prof Exner's papers which 
have appeared in the Anualen der i'hynk l and (.here is certainly 
nothing of the sort in them , but I supposed that it must be 
contained m some other paper in some one of the numerous 
other publications to which 2 have not access heie. It never 
occurred to me, until within a very short time, that there could 
be any mistake as to his having made such an assertion. How 
or uhere the error originated I cannot quite understand, but I 
trust Prof. Exncr will accept my apologies for my share in its 
propagation, and that he and all concerned will be satisfied that 
no misrepresentation was intended on my part, The Incident 
is a good illustration of the extreme care necessary in comment¬ 
ing upon the views of another perron C A Younc. 

Princeton, U.S.A., January 12 

The Fiylng-flab 

It is remarkable that there should still be any doubt as to the 
facta m connection with the flight of the flying-fish. Dr. 
Gunther (“Study of Fishes," -p. 622), summarising the observa¬ 
tion of Mdfaiiu, soys that “they frequently overtop each wave, 
being tarries! over it by the pressure of the disturbed air" (id 
the open seal). Again,-flymg-fteha 11 never" fall on board 
vessels “daring a calm or from the lee Bide.” At night “when 
they are unable to aae they frequently fly against the weather - 
board, when they are cangnt by the mi 1 c u t of air and earned 
upwards to a height of twenty feet above the surface of the 
water**’ Surely the fish going at the vale of at least ten miLa an 
hour would on striking the ‘ * weather-board ” be dashed, braised 


and helpless, back into the water instead of coming over the side 
fresh and vigorous, flapping about on the 'deck. Except when 
“by a stroke of Us tail 1 ' it turns towards the right or left, Mobius 
concludes that “any deflection from a straight course is due to 
external circumstances, and not to voluntary action on the part 
of the fish," 

I have watched flying-fish repeatedly, and have invariably seen 
them fly, or rather glide, over the surface of the sea, and from 
one to two feet above it, rising gently to the swell when there 
was no wind, ami occasionally turning to the right or left with¬ 
out touching the water I do not say that when there is a 
breeze the tail of the fish may not touch 1L, but I think that, 
with the foam and spray of the broken water, it would be very 
difficult to be sure or it, and, moreover, if the tail was used the 
motion would be a jerking one. Mr. Wallace speaks of their 
“rising and falling in the most graceful manner," which, 
although he is referring to another species, applies also to the 
North Atlantic form {Exoctitus rvolans) Mr. Bennett (“ Gather¬ 
ings," Arc , p. 14) says that they “spring from the sea to a great 
elevation ” This is probably in reference to their coming on 
board ship at night, attracted, it is supposed, by the lights. I 
believe the pectoral fins are kept extended without any motion, 
except perhaps as Mr. Whitman, 1 a recent observer, says, just 
when they rue from the sea. He gives 800 to 1200 feet as the 
greatest distance he has seen them fly, and about forty seconds 
as the longest Lime out of the water By what mechanical 
means they move when out 1 of the water is still to me a 
mystery. 

I have never known the flying-fish to be pursued by oilier fish, 
nor ever seen any bird near them, indeed few birds cue ever 
seen far from the land north of the southern tropic, where flying- 
fish are most abundant. The dolphin {Cfltyph(rna) supposed 
to be their greatest enemy. I had once on opportunity of seeing 
one opened—in the West Indies—its stomach wai quite full of 
Orihagoriscus mala, very young, being not quite an inch long 

Francis T Pascoe 

1, Burlington Road, W , January 21 

Mr B. Butler's “Unconscious Memory" 

I must reply to the review of my book, “ Unconscious 
Memory,” in your wsue of the 27th msl,, and to Dr. Knnue , n 
letter on the same subject in the same issue 

Mr Romanes accuses me of having made “a vile and abusive 
attack upon the personal character of a man in the position of 
Mr. Darwin," which I suppose is Mr Romanes* way of laying 
that I have made a vile and abusive personal attack on Mr 
Darwin himself. It is true I have attacked Mr. Darwin, but 
Mr. Romanes has done nothing to show that I was not warranted 
111 doing so I said that Mr Darwin's most important prede¬ 
cessors as waters upon evolution were Buffbn, Dr Erasmus 
Darwin, Lamarck, and the author of the “Vestiges of Creation.” 
In the first edition of the “Origin of Species" Mr. Darwin did 
not allude to Buffon nor to Dr, Erasmus Darwin, he hardly 
mentioned I arnarck, and he ignored the author of the “ Ves¬ 
tiges ” except in one sentence. This 'sentence was so gross a 
misrepresentation that it was expunged—silently — in - Later 
editions. Mr. Romanes does not and cannot deny any part 
of this 

I said Mr Darwin tacitly churned to he the originator of the 
theory of evolution, which he so mixed up with the theory of 
“ Natural Selection" as to mislead his Tenders Mr, Romanes 
will not gainsay this, Here is the opening sentence of the 
“Origin or Species” :— 

“When on board II M.S. Beagle as naturalist, I was much 
struok with certain facts m the distribution of the inhabitants of 
South America, and in lhe geological relations of the presenL 
to the post inhabitants of that continent These facts, os will 
be seen in the latter chapters of this volume, seemed to throw 
some light on the origin of species , that mystery of mysteries, 
as it has been termed hj one of our greatest phihuophffs. On 
my return home it occurred to me in 1&37 that something might 
perhaps be made out on this question by patiently accumulating 
and reflecting upon all sorts of facts which could possibly have 
any hearing on it. Altar five years’ work I allowed myself to 
speculate upon the subject and drew up some short notes ; these 
I enlarged in 1844 into a sketch of the conclusions which then 
seemed to me probable, from that period to the present flay I 
have steadily punned the same object. I hope that I may be 
■ Eke Zocbgixt far Novmbar, iBBe 
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excused for entering upon these personal details, m 1 give them 
to show that I have not been hasty in coming to a conclusion ” 
— "OHgin of Species," p I, ed. 1859. 

What could more completely throw us off the scent of the 
earlier evolutionists, or more distinctly imply that the whole 
theory of evolution that follows was an original growth in Mr. 
Darwin’s own mind? 

Mr. Romanes implies that I imagine Mr. Darwin to have 
11 entered into a foul conspiracy with Dr. Krause, the editor of 
KosmosJ' as against my hook "Evolution, Old and New, 11 and 
later on he supposes me to believe that I have discovered what 
he call', in a style of English peculiar to our leading scientists, 
an "erroneous conspiracy ” Hie idea of any conspiracy at all 
never entered my mind, and there 15 not a word in 11 Unconscious 
Memory” which will warrant Mr. Romanes’ imputation. A 
man may make a cat’s paw of another without entering 111L0 a 
conspiracy wiLh him 

Lnler on Mr. Romanes says that I published "Evolution, Old 
and New," "in the hope of gaining some notoriety by deserving, 
and perhaps receiving, a contemptuous refutation ” from Mr 
Darwin I will not characteuse this accusation in the terms 
which it merits 

I turn now to Dr Krause’s letter, and take its paragraphs 
in order 

1 Dr Krause implies that the knowledge of what I 'was 
doing could have had nothing to do with Mr Darwin’s disire to 
bnngout a translation of Ills (Dr Krause’s) e^ay, inasmuch as 
Mr Darwin informed him of Ins desire to have the essay trans¬ 
lated "more than two monlhs prior to the publication of” 
my book, " Evolution, Old and New ” This, I have no doubt, 
is true, but it does not make against the assumption which 1 
made in "Unconscious Memor),” for "Evolution, Old and 
New," was announced fully ten weeks before it was published. 
It was first announced on February 22, 1879, as about to contain 
"copious extracts” fiom the works of Dr Erasmus Darwin and 
a comparison of hia theory with that of his grandson, Mr. Charles 
Darwin. This announcement would show Mr Darwin very 
plainly what my book was likely to contain , but Dr Krause does 
not say that Mr Darwin wrote to him before February 22, 1S79 
—presumably because he cannot do «o. I assumed lh»L Mr. 
Darwin wrote somiwhere about March I, which would still be 
11 more than two monlhs before ” the publication of " Evolution, 
Old and New.” 

2 Dr Krause says I assume that "Mr Darwin had urged linn 
to insert an underhand attack upon him (Mr. Butler) ” I did 
not assume this ; I did not believe it , I have not said anything 
that can be comimed to this effect I ^aid that Dr KrauseS 
concluding sentence was an attack upon me , Dr Kiause admits 
this I said that under the circumstances of Mr Darwin’s 
preface (which distinctly precluded tile reader from believing 
that it could be meant for mt) the attack was not an open, but a 
covert one ; that it was spmious—not what through Mr. Dar¬ 
win’s preface it professed to be, that it was antedated , that it 
was therefore a spurious and covert attack upon an opponent 
interpolated into a revised edition, the revision of which had been 
concealed. This was what I said, but it is what neither Mr 
Romanes nor Dr. Krause venhne to deny I neither thought 
nor implied that Mr Darwin asked Dr Krause to write the 
attack. Thii would not be at all in Mr. Darwin's manner 

j. Dr Krause does not deny that he had my book before him 
when he waa amending his article lie admits having taken a 
passage from it without acknowledgment. He calls a pige and 
a half " a remark,” I call it " a passage,” He sayh ha did not 
take a second passage I did not say he had ; I only said the 
second passage was "presumably” taken from my book, 
whereas the first "certainly" was so The presumption was 
strong, for the passage in question ivas not in Dr Krause’s 
original article ; it was In my book, which Dr Krause admits to 
have had before him when amending his article, and it came 
out in the amended article ; but if Dr Kraupe says it is merely a 
coincidence, of course there ib an end of the matter 

4. Dr. Krause, taking up the cudgels for Mr Darwin, doa 
not indeed deny the allegations I have made as to the covertness, 
and sporiouineM, and antedating of the attack upos myself, but 
contend! that " this is not due to design, but u simply the result 
of an oversight ” ; he is good enough to add that this oversight 
" could only be most agreeable ” to myself. When I am pot in 
the wnmg I prefer my friends to keep as closely as they eta to 
the facts, ana to leave it to me to judge whether a modification 
of them would be "most agreeable* to me or no. What, I 
Wonder, does Dr Krause mean by oversight ? Does he mean 


that Mr. Darwin did not know the conclusion of Dr. Kiausc’s 
essay Lo be an attack upon myself 7 Di Krause says, "To every 
reader posted up in the subject this could not be doubtful, 
meaning, I suppose, that no one could doubt that I was the 

I iervon aimed at. Does he mean to say Mi Darwin did not 
mow he was giving a revised article as an unrevmed one? 
Does he mean that Mr Darwin did not know he was saying 
what was not true when he said that my bonk ippeared '.uli- 
sequenlly to what he was then giving to the public 7 Does he 
pretend that Mr Dai mn\ case was not made apparently better 
and mine worse by the supposed oversight? If the contention 
of oversight is possible, svuely Mr Dai win would make it 
himself, and surely also he would have made it earlier? 
Granting for a moment that an author of Mr Darwin's 
experience could be guilty of such an oversight, why did lie 
not when it was fust pointed out, more than twelve months 
since, take one of the many and easy means at his disposal 
of lcpniring in public the injury he had publicly indicted 7 If he 
had done this he would have heard no more alioiit the milter 
from me. As it was, he evaded my qmvamcn, and Lhe only 
step he even proposed to lake was made contingent upon a 
reprint of his book being called for. As a matter of fact n 
reprint has not been called for Mr Darwin'* only excuse for 
whaL be had done, in his letter to myself, was that it was "so 
common a practice” for an author to take an opportunity of 
ltvisinghis work that "it never occuried” to him In state that 
Dr Krause’s article bad been modified. Ft is doubtless a common 
practice for authors to revise their work, but it 11 not common 
when an attack upon .111 opponent is known to have been inter 
pointed into a leviscd edition Lhe revision of which is concealed, 
to stale with every circumstance of distinctness that the attack 
was published prior to the work which it attacked 

To conclude I suppose Mr Romanes will maintain me to be 
so unimportant a person that Mr Dai win ha^ no call to bear in 
mind the fiist pi maples of fair piny where I am concerned, just 
as we need keep no fauh with the low er animals. If Mr Darwin 
chooses to Lake this ground, and does not mind going on selling 
a book which contain* a gra\e inaccmacy, advantageous to him¬ 
self and prejudicial to another writer, without taking any steps 
to coucct it, he is w elcome lo do «o as far as I am concerned— 
he hurts himself more than he hurts me. But there is another 
aspect of the matter to which I am le*s indifferent: I refer tu its 
bearing upon the standaul of good faith and gentlemanly conduct 
w Inch should prevail among Englishmen—and perhaps among 
Cieimaiis too 1 maintain that Mr Dnwm’s iccent action and 
that of those who, like Mr. Romanes, defend it, has a hnvenng 
effecL upon this standard S Ultler 


Geological Climates 

When a reader of the intelligence of Mi Wallace misunder¬ 
stands my words it becomes jdan lo me they have failed to 
Lunvey my meaning. 1 do not accept 'he interpretation he has 
put upon them, nor do I admit that even that interpretation 
would tell sq much in favour of lus theory as lie supposes 

As however I agree with him that the qucslion is far too 
large to be fully discussed in yom C'dimms, I shall allow the 
controversy, -o far as I mn comcrncil, to terminate, and shall 
publish my detailed \iews on geological climate in another 
way S \muei Haughton 

Trinity College, Dublin, January 27 


On the Spectrum of Carbon 

In the discussions on the spec'rum of carbon which have 
recently appeared in )uur journal nmdi L tress is laid on the 
impossibility of volatilising that substance by any heat which 
man can produce I llnnk llns assumption is not warranted by 
experience Two or three facts 111 Despretz' account of a 
remarkable set of ex| enmenls which he made about thirty years 
ago, seem to me to show it to be unfounded This is given in. 
the Cotnpta rmdiu, vol xivui He exposed rods of nnthracile 
to the action of 125 Bunsens (yincs in high) and also to the 
solar focus uf an annular lens in diameter. The rods beut 
under (he combined action, and e\cn appeared to fuse! In vol, 
xxix he describes experiments with roils of sugar charcoal under 
a battery of 500 similar cells The electric egg was covered 
suddenly with a hard block cry-lalhne powder. 

He thinks attempts to fuse carbon should be made in condensed 
nitrogen and in metallic vessel^ In the same volume he says 
that with Goo cells rods of sugar charcoal bend—swell at the 
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mdi—and when they touch, weld together, andjtheir surfaces 
become metallic, like graphite. 

Diamondi heated in charcoal tubes were suddenly changed 
and became conductors. Still more remarkable effects were 
produced when he used collaterally with the 600 Bunsens 135 
VCuuckd with zincs 13} in high and 19} in. wide With these 
sugar-charcoal was volatilised immediately. 

1 think it may be inferred from these facts that even at the 
temperature of a powerful electric arc enough charcoal vapour 
may be present to form its spectrum, and there is little doubt 
that the temperature of discharge of a good inductonum com¬ 
bined with a sufficient condenser is still hotter than the arc. 

It is to be noticed that Deipretz in these experiments antici¬ 
pated Dr. Siemens's electric furnace. He mentions that he fused 
3730 grains of platinum in a few minutes, and could have done 
more had he hAd a larger crucible. R 


A Case of Fascination 

Some years ago it was my fortune to witness a case of 11 fasci¬ 
nation" between a large striped snake and a medium-sized toad. 
When first sac n they were about fifteen inches apart. The snake 
lay in a coil with its head thrust out towards its victim, and 
moving slowly, its eyLS glittering and its tongue darting 
incessanLly. 

The toad was standing on the veiy tips of its claws, with its 
limbs rigidly drawn up to their full length, Us eyes Axed upon its 
captor and fairly bursting from their sockets, its mouth covered 
with foam, anil its whole body swaying to and fro, and seeming 
Just ready to pitch for* aid upon its face 

The movement of the snake became more and more iapid, and 
Lhe agitation of the toad inure intense, until the space between 
them was reduced to some three or four inches, when the snake 
opened wide its mouth, and the laboured breathing of its victim 
stopped short in a low guttural moan 

At this point my owu agitation became so great that, seizing a 
heavy stone, I finished the snake at one blow. The instant the 
snake was struck the toad fell backward os suddenly as though 
itself had been hit, and lay upon its back for some minutes 
with no signs of life At length it gained it^ feet aud began to 
creep languidly away J. T Biumvnell 

Lyon*!, N Y., January 18 


Birds Laying in January * 

As a proof of the unusual mildness of the weather just previous 
to the intense frost and severe snowstorms most parts of the 
country have lately been suffering from, it may interest some of 
your readers to learn LliaL not far from this place, on the 13th 
Jan , a wren’s neit with seven eggs in it, quite fresh, was taken. 
The nest 1 have in my possession, and it bears every evidence of 
having been lately tenanted. The eggs, I am sorry to say, are 
broken, they were placed in a cup for safety, and were most 
unfortunately knocked down when the room wai dusted, giving 
however unmistakable proof of their having been but laLely laid 

I do not know whether there is any instance on record of a 
wren’s nest having been found in January before. 

John II Willmoae 

Queenwood College, near Stockbndge, Hants, January 28 

Vibration of Telegraph Wires during Frost 

While walking with my son by the Liverpool, Crosby, and 
Southport Railway beta een Crosby and Hall Road stations he 
called my attention to the telegraph wires, which were in a state 
of rapid vibration The day was frosty, the time 11,30 am., 
and lhe sun, which had been showing us a bright didc through 
the haze, was beginning to throw out rays and shine a little 
strongly. At Arst I thought the movement must be only apparent 
—a mere optical delu^on—as the air Was* perfectly calm. A ".loser 
examination convinced me 10 the contrary, ai the under part of 
the wires were covered with pendant ice needles, a sort or rime, 
which moved to and fro indicating a torsional or twisting vibration 
of the wires, and as the rapidity of the vibrations decreased this 
was more clearly seen. In about five minutes the movement ceased, 
and I have not noticed it since, though I have frequently passed 
under the wires on my way to skate. Can any of your corre¬ 
spondents account for the phenomenon ? It appeared as if in 
some way connected with previous contraction by the frost and 
sudden expansion in jerki by the sun’* rays My ion informs 


me that two years ago, during a frost, he noticed the strained 
wires of a garden-fence behaving in the same curious way. 

Park Corner, Blundell sAnds T. Millard Reads 

"Mock Sun” 

I send a sketch of a parhelion which I saw from the East 
Cliff, Hastings, on Thursday, January ao, at 3 p.m. The 
crescents above the sun were fairly bright and well developed, 
and there were faint traces of a sttond nng outside, and some 
distance from, the first. 

jf \ 



There was a slight fog at the time, with a north-east wind and 
hardft o*t , which has continued up to this time We have hod 
no snow here since that "terrible Tuesday,” the 18th. 

I do not remember ever having seen thi^ phenomenon before, 
except in pictures of the Arctic Regions, 

St Leonards, January 24 J E II. PeyTON 


ON SOME RECENT CHARTS AND MAPS OF 
CURVES OF EQUAL MAGNETIC VARIATION 
OR DECLINATION 

INCE the year 1701, when Halley published his 
famous chart showing curves [of equal magnetic 
variation for the Atlantic and Indian Oceans, the con¬ 
struction of similar charts, amended and enlarged as data 
increased, has been of great interest to magnetic science 
and of practical value to the navigator 

Halley’s chart of 1701 was expanded to embrace the 
navigable parts of Lhe whole world, and brought up to 
the epoch 1756 by Mountaincand Dodson, whose labours 
were followed by those of Chuichman in 1794, Yeates in 
1817, and Hansteen (for several distinct epochs between 
1600 and 1787) in 1819. In 1833 Barlow’s chart, together 
with curves for the North Polar regions, accompanied a 
descriptive paper in the Phil Trans for that year. 

In 1840 Gauss and Webers charts of theoretical curves 
of the thiee magnetic elemenLs for the whole world, 
including special Polar charts, were published. These 
curves were cumulated on the basis of a mathematical 
theory founded upon a large number of observations 
fairly distributed over the surface of the globe. 

About this latter period the practice of ascertaining 
the errors of the compass on shipboard (as due to the 
effects of iron) for every ship in the Royal Navy, at 
certain periods and on change of magnetic latitude, was 
established by the Admiralty on the recommendation of a 
compass committee specially appointed to consider the 
question of compass efficiency and management This, 
as bearing on the subject under review, was an important 
step towards obtaining reliable data for the construction 
of variation charts now becoming so essential an element 
in navigation 

Following on this, Archibald Smith’s mathematical 
investigations of the theory of the deviations of the 
compass on board ship enabled Sabine to correct ob¬ 
servations made in the Atlantic and the Antarctic Oceana 
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with great precision. The charts accompanying Sabine's 
14 Contributions to Terrestrial Magnetism, w No ix. (Phil 
Trans. 1849), were among the earliest on which the data 
whence the curves were drawn are recorded, although it 
may be observed that even a portion of the observations 
made at sea and utilised in these charts had no correc¬ 
tions applied to them for the effects of the ship's iron. 

Considering the local magnetic disturbance found to 
exist on land in many regions and the large area of water- 
covered portions of the globe, observations made at sea. 
when systematically earned out and corrected for local 
attraction m the ship, have become an important factor 
in ascertaining the magnetic variation for the use of 
navigators at any given epoch 

Evans's Variation chart for the epoch 1858, embracing 
Lhc navigable parts of the world, and in which the whole 
of the observations made at sea were corrected for the 
effects of the ship's iron, was published by the Admiralty 
A further advance on Variation charts of an earliei date 
was the addition to this of anup showing the amount of 
annual change of the variation as determined at several 
localities, enabling reductions for the succeeding ten 
years to be made with a reasonable approach to the 
truth 

The increase of iron-built and composite vessels in late 
years has rendered a reliable Variation chart a necessary 
adjunct to navigation This object appears to have been 
kept steadily in view by the Hydrographic Department of 
the Admiralty, for, in 1871, a new edition of the 14 Varia¬ 
tion Chart of the World/' reduced to that epoch (with 
polar charts added) was published in continuation of the 
chart for 1858. This chart was the result of the joint 
labours of Capt. Evans and a member of the compass 
department, Navigating-Lieut, Creak, R N 
We have now to notice the more recent publications of 
these contributions to terrestrial magnetism A^hart of 
the curves for 1880, m continuation of those for the 
epochs 1858 and 1871, by Stalf-Comm.inder Creak, has 
been published by the Admiralty In its construction 
the observations made during the voyage of H M S 
Challenger (1872-76) have been introduced, and amongst 
results from other sources, specially those taken from 
Mr A Schott's papers on the secular change of the 
variation published as Appendix No 8 to the U S Coast 
Survey Report for 1874, and also as a prchminaiy publi¬ 
cation to the Repoit for 1879 » Ur Thorpe’s observations 
in the United Stales, made about the 40th parallel of lati¬ 
tude, and results fiom the maps of the excellent magnetic 
surveyof a large portion of the Eastern Archipelago in 
1 874 - 77 j ma de by Dr Rijckevorsel, have also been 
included. 

As confined to special portions of the world a map of 
the United States for the epoch 1875, constructed by Mr 
J. E. Hilgard, Assistant U S coast and geodetic surveys, 
published in the American Journal 0/Science for March, 
l88o, and illustrating an article on the subject of magnetic 
variation or declination, is of a high order of excellence 
In this map the curves, which show several flexures 
strictly pourtraying results arising from local disturbance, 
have been drawn for fevery degree of [equal] variation 
The results are fiom observations made during the pro¬ 
gress of the U S Coast Survey up to 1S77, also from 
about 200 observations made in the interior of the country 
under the direction of Mr. Hilgard, to which were added 
every available observation from the land and boundary 
surveysj as well as those of private observers. Many of 
these results having been obtained at different periods of 
have been reduced to the given epoch by means 
or Mr. A Schott’s paper on Secular Change before 
referred to. 


are necessarily so done, still in delineating the magnetic 
features of a portion of a continent the system followed 
by Mr Hilgard, as also by Lamont in his European 
surveys between 1850 and i860, commends itself for 
accuracy 

The late Prof A D. Bache, who took a personal 
interest in the study of terrestrial magnetism, bequeathed 
a fund for scientific research. The expenses of obtaining 
the 200 observations in the interior of the United States 
before mentioned, were defrayed by a grant from this 
fund. 


Although in maps and charts covering large geogra¬ 
phical areas the variation lines fgr the land poitions are 
generally drawn in regular curves (and so far deviating 
from strict accuracy), whilst those for the larger sea areas 


7 HE ZOOLOGICAL STATION AT NAPLES 

u TXfHAT is a zoological station 7 " is a question we 
* * have often heard asked when Dr Dohrn's insti¬ 
tution at Naples is under discussion A " zoological 
station" (according to Dr I)ohin\ we may reply, is a 
kind of zoological garden for marine animals, or what is 
commonly called an “ aquarium," only that, contrary to 
the usual practice at Brighton, Westminster, and else¬ 
where, the scientific element of Lhe establishment is 
mostly cultivated instead of the popular branch Such 
at least is the case under Dr. Dohrn’s system, and also, we 
believe, in other zoological stations Lhat have been formed 
aftei his example 

It must be recollected that the lower forms of organic 
life, to the study of which zoological stations, as thus 
described, are mainly devoted, aie much more numerous 
than the vertebrata, and much less understood Even in 
our own seas a vast amounL remains to be done before 
our knowledge of the thousands of marine organisms 
which populate our waters and shoies can be deemed to 
be anything like complcle Still mine is this the case in 
the Mediteirancan, n here under a bright sky and burning 
sun the clear waters teem with animal life in all its 
varieties It was no doubt the well known productive¬ 
ness of the coast of Naples and the facilities offered for 
dredging in its land-locked Bay that induced Dr Dohrn 
to hx his “Zoological Station" in this quarter instead of 
planting it on the shoies of his Faiherland 
After several years of incessant labour Dr Dohrn has 
got his establishment into excellent working Older, and, 
as will be seen by our advertisement pages, promises us 
after so much cultivation a lich and abundant harvest 
The proper subject to take up when the publication of 
results was determined upon was obviously the Biology 
of the Bay of Naples Great difficulties however beset 
the advance of this project As regards the Fishes, the 
more highly-organised Crustaceans, the Mollusca, and 
some of the Coclcnterata and Lchinoderniata, it appeared 
possible for the students at the Zoological Station to avail 
themselves largely of the results mined aL by former 
workers But when they proceeded to examine into the 
scattered literature in which the innumerable armies of 
Lower Crustaceans, Annelids, N emcitians, Plananans, 
Nematodes, and such-like creatures are described, the 
case was very different The ancienL naturalists have 
mostly characterised their species in these gioups in such 
vague diagnoses that it is impossible to identify them 
Under such circumstances the students of Lhe higher 
animals arc accustomed Lo resoit to the type-specimens 
whence the descriptions were taken in order to see what 
the authors really intended, But the impossibility of 
preserving many of the lower animals cuts this re¬ 
source away from the ifiarine zoologists, who have con¬ 
sequently contented themselves in some instances with 
referring their specimens to species never sufficiently 
described, in other cases with descubmg them as new 
Hence has arisen a mass of confusion vi Inch can be only 
regarded as parallel to what existed among the more 
highly-organised animals in the ante-Linncan period. The 
transformations undergone by many of the lower marine 
animals and' the extraordinary sexual differences add 
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.greatly to the difficulties already spoken of Even when 
an animal of one form is gravely suspected to be merely 
the immature stage or corresponding sex of another form 
it is most difficult to prove it, and it frequently requires a 
whole series of researches conducted by practised biolo¬ 
gists with logical exactitude to show that such is really 
the case 

Under these circumstances, even with the now rich 
collections and well-stored library of the Zoological Sta- 
tion, it was a scnous question how the proposed 11 History 
of the Life of the Bay of Naples” could be best ac¬ 
complished Di Dohrn has wisely adopted the project 
of aLLacking the fortress by a number of small approaches 
By di\ iding the labour into a large senes of restricted mono¬ 
graphs he hopes finally to accomplish a complete account 
of the fauna and floia of the Bay of Naples In the 
first place, undei this system each of his assistants can 
thus take up the group he is most familiar with, and work 
it out Then in this way he is likewise able to secure the 
contributions of various naturalists who pay temporary 
visits to the Zoological StaLion, but who would not bind 
themselves Lo join in an extensive general work on the 
whole subject 

It will be seen by lcference to om adveitismg 
columns that Dr. Dohrn's scheme thus elaborated is now 
on the eve of execution Two of the proposed mono¬ 
graphic memoirs on the CtenophorjE by Dr Chccn of 
Leipsic, and on the Fishes of the genus Fierasfcr , by 
Pi of Emery of Cagliari, arc already issued, and three 
other memoirs are announced as being in preparation for 
the present year Dr Dohrn is quite cosmopolitan in 
his arrangements Though, as might have been e\peeted, 
the greater number of his fellow-workers aie natives of 
the Fatherland, he has many Italian co-operatois, and 
the monographs may be written 111 German, Italian, 
English, or French It is with some regret we observe 
that no English naturalist in yet on the list of contri¬ 
butors, although, as is well known, many of our country¬ 
men have done good work on L)r Dohrn 1 s 41 tables.” 
We trust tliaL English lecruits may still be enlibted 111 so 
good a cause, and that the “ l 1 auna and Flora of the Bay 
of Naples” may attain to a goodly list of subscribcis, and 
be brought to a satisfactory conclusion, 


CHARLES FREDERIC KUHLMANN 

E regret to record the death, at Lille, during the past 
week, of Charles F Kuhlmann, the distinguished 
French chemist and economist Born at Colmar, May 
22, 1803, he pursued his scientific studies under Vauguehn 
at Strassburg, and later al Pans In 1832 he was 
appointed Professor of Applied Chemistry at Lille. Soon 
alici he devoted himself almost exclusively to the practical 
solution of the problems of manufacturing chemisLiy, 
and established at Lille extensive works, which rank to¬ 
day among the important chemical manufactories of the 
world During the past forty years he has been a pro¬ 
minent figure in the industrial, scientific, and even 
olilical circles of France, attracting general admiration 
y a remaikable combination of inventive power and 
executive ability The Government named him Com¬ 
mander of the Ldgion d' Honneur, and the French 
Academy of Sciences elected him a corresponding 
member, in recognition of his important sei vices, while 
he was frequently called upon to occupy prominent posts 
of responsibility in public life and commercial under¬ 
takings. His failing health during the past year forced 
him to decline one of the leading honours in the scientific 
woild of France, the presidency of the Socidtd Fran^aise 
pour 1 'Avancement des Sciences 
As an investigator Kuhlmann was a prominent member 
of that group of Alsatian chemists which includes Wurtz, 
Fuedel, and Schutzenberger, and forms the chief school 
of modern French chemistry His researches, extending 


over nearly every department of inorganic chemistry, and 
touching on the tinctorial branches of organic chemistry, 
are characterised by a broad range of knowledge, a happy 
application of fact and theory, and a marked reverence 
for the demands of pure chemistry, while contributing so 
notably to the advancement of applied science. 

First among his great researches mention should be 
made of that on baryta compounds, made over twenty 
years since, and by means of which he created the entire 
industry of this important group of salts Another investi¬ 
gation, scarcely less valuable, was that made a few years 
previously, which led to the introduction of the process of 
saturation in the manufacture of sugar. Equally prolific 
of practical result* were his extensive studies on the crys¬ 
tallisation of insoluble bodies, on the chemistry of mortars 
and cements, of manures, of bleaching, of dyeing and 
printing, and of numerous other branches. Especially 
interesting were his researches (1847) on the formation of 
nitric acid from ammonia, and on the relation of this 
reaction to the fertility of the soil. Among his more 
purely scientific investigations mention should be made 
of those on the formation of ethers, on the formation of 
cyanides and of prussic acid, on nitrous oxide, on the use 
of oxide of iron as an oxidising agent for organic com¬ 
pounds, on the action of gases on mineials, on the use of 
gaseous hydrofluonc acid for the analysis of silicates, and 
on a vaneLy of minerals The hubject of crystallisation 
was throughout his career of investigation one of Kuhl- 
mann’h favourites, and we are indebted to him for the 
aitificial reproduction of a variety of natural minerals, 
the most novel of which arc the pseudomorphic forms of 
protoxide of manganese, of the sulphides of copper and 
lead, and of these metals themselves. 

In 1879 Kuhlmann gatheied together his numerous 
researches, extending over a period of forty years, into 
a volume of 750 pages, in which we have a remarkable 
picture of his many-sided and untiring activiLy 

The deceased leaves behind him a son who has already 
obtained a name as a chemist, and who made an able 
report to the French Government on the Chemical Section 
of the Philadelphia Exhibition T H. N 


THE SCIENTIFIC SOCIETIES OF DU BUN 

O F the scientific societies of Dublin two take special 
rank as publibhing societie.., but from inquiries 
made of us we conclude that their publications are not 
everywhere known 

I he Royal Irish Academy issues both Transactions of 
a quarto size and Proceedings in octavo Of its senes of 
Transactions 26 voluineb have been published Of these 
vols 1 to 23 contained memoirs chiefly on Science, but 
occasionally on Polite Literature and Antiquities Vol. 
24 was divided into Uo sections—the first, Science , the 
second, Polite, Literature and Antiquities Vols. 25 and 
26 were exclusively Science Vol 27, in course of publi¬ 
cation, is devoted to Polite Literature and Antiquities , 
and vol 28, which also is in course of publication, is de¬ 
voted to Science. These quarto volumes contain from 
600 to 700 pages each, with numerous plates and other 
illustrations To give some idea of their contents we add 
the following analysis of vol 26 It contains papers on 
Astronomical Subjects by Dr. Doberck (2), J Birming¬ 
ham, T L E Dre>er, and C E. Burton, on Meteoro¬ 
logical Subjects, by Dr. H, Lloyd; on Geological Subjects, 
by Rev. Dr. S. Haughton, Dr. E. Hull, Dr. A. Leith 
Adams, and Prof. O'Reilly (2) j on Mathematical Sub¬ 
jects, by J. C. Malet (3), Dr. A. S. Hart, Dr J Casey, 
on Biological Subjects, by Dr R. J Harvey, Dr. E P 
Wright (4), and W. H. Mackintosh, on Chemical Sub¬ 
jects, by H N Draper and R. J. Moss. The memoirs 
which form the volumes of Transactions are published 
shortly after they are read, and without waiting to form a 
part of a volume. The Proceedings, like the Transac - 




M . 3, 1881J 


NATURE 


3 i 7 


toons, now also form two series the Science Parts being 

g ublished twice a year, in December and April, and the 
'olite Literature and Antiquary Part once a year, in 
December. Quite recently the Academy have determined 
to publish another series of quarto Transactions under 
the title of “ The Cunningham Memoirs/'part 1 of the 
first volume of which, containing a memou by Dr. John 
Casey, FR.S., on Cubic Transformations, has just 
appeared 

The publications of the Royal Dublin SocieLy are of 
the same type as those of the Irish Academy, except that 
they nre exclusively confined to science. Of their new 
senes of Transaction *, parts x to 13 of volume 1 have 
been published, and for convenience of publication the 
first two parts of volume 2, containing “ Observations of 
Nebulae and Star Clusters, 1848-1878/ by the Earl of 
Rosse, have also appeared. The first two volumes of 
these Proceedings have been published, and a part makes 
its appearance pretty regularly every third month Fol¬ 
lowing the example of the Academy, the memoirs forming 
the Transactions are published separately 

It would thus appear that not only is there evidence of 
scientific life among the societies of Dublin, but that 
there is also an abundant opportunity for the publication 
of any really valuable scientific information, and so far 
at least as the publications of the Irish Academy are 
concerned they fall in no respect as regards type, paper, 
or illustrations, behind the best of our London societies 


JOHN DUNCAN 

A LONG with a cheque for 5/. to John Duncan, whose 
stoiy was told by Mr. W. Jolly in NaiUKI* of 

J anuary 20, we have received the following note from 
Ir W. Westgarth — 

Januai y 27, 1881 

Dear Sib,^Ou raiding tlie Recount of Juhn Duncan ui your 
last week's iMK,it occurred lu me that surely youi Leaders would 
respond to your invitation to get up a small fund, say of too/, to 
200 1 , for the brave old man who has so long and persevcnngly 
fought, and against-all “odds,” for the cause of tcientc and 
mind. I enclose 5/. towards the objecl -Should you see objec¬ 
tions to opening a list in Nature, please send on my •'mall dole 
to Mr Jolly as he directs W AVestgarth 

We have the greatest pleasure in actmg upon Mr 
Westgarth’s hint, and we trust that many of our readers 
will be prompt to follow his good example Subscriptions 
addressed to the Editor of Nature, 30, Bedford Street, 
Co vent Garden, W C., will be duly forwarded We have 
already received the following :— 

W. Westgorth 
Publishers of Nature 
T K.b. , . 

Mrs. Forster 
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CASSELL'S NA TURAL HISTOR V 1 
' I ’ HE third volume of this useful cyclopedia of zoology 
A consists of the concluding portion of the Birds by 
R. Bowdler Sharpe, and of the Reptiles and Amphibia by 
the Editor On glancing over the well-printed and beauti- 
fuJly-iUnseated pages, a few facts have struck us, to which, 
for the benefit of the senes, we would call the editor’s 
attention In the opening sentence of Chapter I. of 
this volume we are referred to n the preceding chap¬ 
ters” for an account of the Picarian birds. The context 
proves it should be to the preceding volume. This, 
which might mislead the reader, is evidently the result 
of the publication of the work in parts, and could be 
easily avoided. 

All through Mr Sharpe's portion of the work, when 
the scientific names of birds are referred to they arc 

5*laed by Prof P Martin Duncan, 
MB, F.K S Vol III, (London, Parts, and New York Cnisell, Petter, 
Onlpln, and Co,, 18B0.) 


quoted generally within brackets in the same line as the 
popular name, while in the editor's special portion no 
such useful uniformity is attended to SomeUmes, as on 
p 245, the eye has to wander from the texL lo foot-notes 
at the bottom of the page, sometimes, as at p 248, the 
name is quoted after Mr. Sharpe’s fashion (for a mixture 
of both styles sec p 362) The use of the word “kind/ 1 
when the editor refers to "species/’ is in our judgment, 
though perhaps sanctioned by its use in the English 
translation of the Bible, not happy Thus we read that, 
while genera among the reptiles are abundant, "kinds” 
are numerous, The "kinds” of some families swim 
freely, some "kinds” have a skin, by the way, what 
kind of a reptile be it that has no skin ? In other cases 
the woid "member" instead of species is used Is it 
not a mistake to say that in many Chelonians “ the well- 
known 1 torLoise-shell' covers over all the hind parts.” 
Surely m Curetta squamosa the tortoise-shell plaLes cover 
over most of the carapace While the families of the 
CheLonian order are given, wc find, when we come to the 
Lacertinc order, no intelligible mention of the families of 
the split-tongued lizards. In referring to the important 
paper 011 Archsopteryx by the Professor of Geneva, the 
editor ought to have seen that the name of Carl Vogt 
was correctly spelled The divisions of the Snakes 15 
such as must necessarily confuse any student. The sub¬ 
order Thanatophidia is made Lo include two sub-orders 
in Lhe text, when m the table of classification one of 
these sub-orders, Solenoglypha, is called a family. The 
groovc-fanged Opislhoglypha are included with the Agly- 
phodontia with solid teeth In a work of this nature 
nothing is, wc take it, of more impoitance than that there 
should be some well-defined system of classification, not 
necessarily to be Lreated of m full detail, but as far as is 
possible to be rigidly adhered to That this is possible, 
a glance over the sections of this and the previous 
volume treating of Birds will abundantly demonstrate, 
and that this is practicable, even with an extreme com¬ 
pression of space, is also to be proved by an appeal to 
tbe way in which the eighth ordci of Birds is managed, 
where, though only three pages were allowed to this most 
interesting and important of orders, yet we arc even in 
these few lines enabled to get an idea of the orderly 
sequence of its families This work is in many ways so 
excellent, that wc venture on these criticisms with the 
object of trying to keep it up to a fairly good standard, 
and of making it useful in some measure as a work of 
reference. 

As specimens of the excellent illustrations in this 
volume we have, through the courtesy of the publishers, 
the opportunity of presenting to our readers the two fol¬ 
lowing. The Common Quail ( Coturmx dactylisonans) 
visits Europe in Lhe summer, when prodigious numbers 
are tiapped and sold for purposes of food. Watcrton 
mentions that 17,000 specimens were brought to Rome in 
one day They are to be found in large quantities on 
the coasLs of the Mediterranean, and so abundant are 
they in the beautiful Island of Capri, that it is said that 
it was from this source that the bishops in the olden 
times derived a large pai t of their wealth The Quail 15 
most rapid in its flight, and performs long and fatiguing 
journeys Sunli t is its time for active exertion , during 
the day it remains quite quiet, reserwng its energies foi 
the evening, when it goes ofT in quest of food. 

Their favourite nourishment is insects, but at tunes 
they feed on grain and seeds , small stones are also 
swallowed Lo facilitate digesLion The habits of the quail 
are most unamiable and unsocial, and generally, when 
they meet with one of their own species, they display a 
very pugnacious disposition The female has a much 
better nature , she 15 a inosi excellent mother, even pro¬ 
tecting >oung birds who have been deprived of their 
parents’ care bhe builds her nest of small portions of 
plants, and lays eight to fourteen eggs , these are pear- 
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shaped in form, of a light-brown colour, marked with a 
darker shade; the young seem full-grown when only six 
months old, and are ready to join their parents m their 
long autumn journey, which may extend as far as the 
Cape of Good Hope, where they are known to arrive in 
large numbers. The quail, unlike the partridge, also 
figured in our illustration, has several wives, and displays 
great spirit in keeping rivals at a distance; while the 
mother is attending to the care of her young ones, the 
cock bird, too, often amuses himself in the vicinity with 
his companions. 

Our second ustration is taken from the hjghcr'of the 


two classes of the Ichthyopsida, known as the Amphibia; 
these skull-bearing animals have no amnion and but a 
rudimentary allantois, and they breathe by gills at some 
period of their life In this volume they are placed as an 
independent class alongside of the Sauropsidian reptiles. 
Among the permanently tailed Amphibians (Urodela) the 
sub-oraer containing those species with gills that fall off 
(Caducibramhniia) contains the interesting species known 
as Salamanders. It is of one of these of which we give 
the accompanying figure, not only as a fair specimen of 
those in the volume we arc reviewing, but also in the 
hope of awakening some interest in a rather uncommon 



Fit*, i — 1 he Partridge ind the Common Quail, 


Amphibiar, u The next genus [to Salamandra], Pleuro- 
deles, has short ribs, which give the appearance as if they 
penetrated the flanks, but their ends come against the 
tissue under the skin and produce horny projections 
thereon. The tail is long and compressed, and the small 
tongue is adhertnt only in front l and there are two senes 
of palatine teeth in longitudinal senes. The Spanish 
kina (P* Waltlii ) has an ashy grey body, very prettily 
marked with long transverse stripes and dots. It is like 
a heavy lizard.” Lord Clermont, in his useful work on 
the Reptiles of Europe, describes the tongue as small, 
warty, free behind and on the sides, adhering in front; he 
also describes the ribs as piercing the skin, and they are 


also said by some to be capped by horny Lubercles, but 
this is denied by Lcydig. Prof. St. George Mivart tells 
us that this species differs from all the other Urodela in 
the lenglh and strength of its ribs, the longer ones con¬ 
siderably exceeding the length of two of the longest 
vertebiz of the body. M. Waltl first discovered It at 
Chidana in Spain ; Schinz states that it is very common 
in Andalusia in tanks and cisterns of waLer; Wallace 
gives its distribution as Spain, Portugal, and Morocco. 
Lord Clermont hints that the Brady bates ventrtcosus of 
Tscbudi is probably the young of this species. 

Now when Lord Clermont wrote his book there was 
not much more known about this interesting little animal, 
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but some sixteen months ago Dr* F. Leydig of Bonn pub¬ 
lished an excellent account of it in Wtegmann's Archtv , 
in which he gives a short account of Dr. Joseph Wahl, 
who first discovered Pleurodeles, and of the gallant Dr 
Michahelles, who called it after his friend, its discoverer 
(1830). Among the specimens sent to Bonn, one was 
living, and in it could be easily seen the tips of some of 
the ribs sticking through chc skin ; and that" this pene¬ 
tration ” of the skin of the sides was not in the first 
instance caused by or through the transport, the ac¬ 
companying note from the kind sender proved. 
“ You will remark that in the Pleurodeles the ribs 


pierce the integuments, and that if this be an 
accident, it is in some sort a physiological one/ 1 The 
habits of the Pleurodeles seem to be more or less 
like that of our native Tritons. During the procreative 
season they remain uptight in the water; later they 
leave it and hide themselves in damp places under stones. 
Like the Water Newts, they possess a sort of cry , when 
frightened, as on being suddenly seized, they emit a low, 
short, almost squeaking sound, generally repeated several 
times. This seemed to come not so much from the throat 
as to be caused by a rapid expulsion of air through the 
openings of the nose—in fact, to be a sort of snort. 



Fig 3 —Pltiirodiiei H altm 


It had a tendency to crawl vigorously backward when 
uneasy, by prising the ends of the ribs against the skin . 
this snake-like progression no doubt causing the skm 1 
openings Prof. Leydig's specimen lived on slugs of 
small size, which it took eagerly as well as worms, indeed 
preferring these latter. The skin surface was rather dry 
than clammy The colour changes through the chromato- 
phores were clearly to be noticed, during cold weather it 
was of a tolerably uniform dark, when warmer the colour 
became lighter, numerous dark spots standing out from a 
light gray ground colour. On very warm days it would j 
lie for hours motionless on the surface of the water. i 


It would almost seem worth ones while to pay a visit 
to those Andalusian tanks, and by their semi-limpid sides 
and under the shelter of their surrounding fig and olive- 
trees work out the complete history of this interesting little 
form 

These woodcuts will show that in point of illustration 
tbi* volume keeps up with both its predecessors in effect, 
while we have gently hinted at a few blemishes, the work 
deserves a very considerable mead of praise, and wc 
hearLily recommend it as an excellent volume to be 
placed in the hands of all interested in the animal 
kingdom 


NOTES 

The Akhbar published a programme of the excursions which 
have been arranged for the next session of the French Associa¬ 
tion at Algiers on April 14 The excursions are very numerons, 
and are classified according to the length of time reqnired fer 
their completion. One of the most attractive in the vicinity of 
Algiers is the tomb of the Kings of Mauritania; Laghouat and 
the desert is one of the most protracted, and requires eight days 
for its completion. The travellers will enjoy unexampled 
facilities for visiting the country The seat of the French 
Association is 76* rue dc Rennes, Paris. Applications are to be 
made to M. Gariel, Professor of Physics to the £cole de Medi¬ 
cine, permanent secretary. A reduction of 50 per cent has been 
granted by the railway companies, the arran gements made for 
the sea passage will be published Fn proper time, An influential 


local committee has been established in Algiern. M. Chauveau, 
Professor to the Veterinary School of Lyons, has been appointed 
president of the session , the vice-president is M. Janssen. 

Mineralogical science has suffered a great loss by the eaily 
death, on January 27, of Trof T)r l’manuel Boncky, who wa^ 
well known by his microscopical researches in petrography 
Boncky was barn at Milin, near Pribram (Bohemia) in the year 
1840, and he had therefore just completed his fortieth year. In 
1865 he became an assistant of the mineralogical section of the 
Bohemian Museum, and in x866 he was named Assistant Pro¬ 
fessor of Mineralogy at the University of Prague Having 
attained the degree of a Doctor of Philosophy, he became a 
teacher of mineralogy at one of the colleges of Prague in 1868, 
and in 1869 he was promoted to the post of a custos of the 
mineralogical collection; at the museum. Since 1871 he ha 
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lectured in the Bohemian language ou petrography at the Uni¬ 
versity of Prague. He was a diligent and bucccshful worker in 
science, and hia miorotoopical rest arches have made hu name 
familiar to mmtralogbta far beyond the boundaries of his native 
country. Hte hu left a monograph on the porphynei ready for 
printing. Science hu lost in him a devoted student, and the 
Bohemian nation regrets the death of one of its best sons. 

TH* 7Tovj announces the death of Mr William White, a well- 
known chemist and mining authority. Mr White was the 
author of numerons works, including the 11 History of Chemistry,” 
11 Economy of Health, ,J "Chemistry of Vegetation," "Chemistry 
for Students," 11 Hints from a Chemist," " Mineral Resources 
of Newfoundland/’ &c , and was for over half a century a constant 
contributor lo scientific literature lie had held at different 
periods lectureships on metallurgy and chemistry at various edu¬ 
cational establishments, and had earned for hnmelf a reputation 
as a lecturer and writer on agricultural chemistry. He died in 
London on Sunday last, at the age of seventy one, from a 
painful disease contracted while conducting experiments in his 
laboratory 

The Prussian Government, according to Berlin papers, intends 
to purchase the Godeflroy Museum at Hamburg for the Berlin 
Anthropological Museum* The former is one of the moat 
interesting zoological and anthropological collections, particularly 
with regard to Eastern Asia and the islands of the Pacific j it 
was formed by the Hamburg firm of that name by means of 
special scientific expeditions during the lost decodes. 

The Senatus of Glasgow University has just been presented 
with a portrait of the Very Rev. Principal Caird, the esteemed 
bead of the University, and Mrs. Caird with a replica The 
portraits are the gift of subscribers belonging to all religious and 
political parties, and are Lhe works of Mr Millais, R A. 'ihe 
Principal is represented in academic dre^s, and the likeness is 
very sinking. The portrait pretented to the Senatus will be 
placed in the University library, the walls of which an already 
adorned with likenez*es of former principals and professors. 

M. Mariette, better known as Mariette Bey, the celebrated 
Egyptologist, has died m Alexandria. M Maspero, his pupil, 
Professor of Egyptology to the College de France in Pans, has 
been appointed by the Egyptian Government to fill the place 
vacated by the death of M. Manette. 

A PROPOSITION has been made by the Operator and other 
electrical papers of the United States to open at New York an 
international exhibition of electricity m 1882. It is stated that 
the United States Congress will vote a sum of money to 
subsidise the American exhibitors at the exhibition of this year 
in Pails, 

The Royal Commission appointed in 1879 to inquire into the 
cause of accidents in mines have concluded the taking of evid¬ 
ence. The attention of the Commission is now directed to a 
series of experiments u to the explosive nature of coal dust, as 
to the befet kind of safety lamp, and os to other matters deigned 
to elucidate the caufes of explosions. It is proposed that some 
experiments shall lake place to test the efficacy of the elcctnc 
light as an illuminating power in mines. 

THE Committee formed for the exploration of the remarkable 
holes, which have rt cently appeared on the imfaceof Blackheath, 
have been negotiating with an experienced well-sinker, and intend 
to commence active operations in the course of a few days in the 
hope of finding-a clue to their origin. Contributions in aid of 
the work, from penona interested in the investigation, will be 
gladly received by the honorary treasurers of the Committee— 
Dr. Prior Parvis, Landstowrl Place, Blackheath, or Mr. E. W, 
Drabrook, F.S.A*, director or the Anthropological Institute, 28, 
Abingdon Street, Westminster. 


Ordinary Meetings of the Sanitary Institute of Great 
Britain, 9, Conduit Street, W,, for the reading' of papers and 
discussion upon sanitary matters, will be held during lfifri on the 
second Wednesday in the months of February, April, and June, 
chair to be taken at eight o'clock precisely At the first meeting, 
February 9, a paper will be read by W. H. Michael, Q C., upon 
11 The Law in Relation to Sanitary Progress/ 1 to be followed by 
a discussion. 

An earthquake was felt over a considerable area of Switzer¬ 
land on January 27 It was felt with varying degrees of intensity 
at Dcme, Muensmgeji, Thun, Basle, Solothurn, Zurich, Bienne, 
Oberhofen, and Aarberg The principal shock occurred at 2 20 
in the afLernoon, Berne mean time. A slight shock was 
observed at three o'clock the same day, and another equally 
slight at six the following Friday morning. According to a 
report of the Berne Observatory the first and principal shock 
was in the direction from ead to west, with a flight northerly 
deviation. The oscillation was both vertical and lateral, and 
according Lo some account*, was preceded by a rumbling sub¬ 
terranean sound. Its intensity may be judged from the facts 
that Lhe chimes in the church clocks were made Lo strike and the 
bolls to loll, books were thrown from their shelve', and pictures 
detached from the walls, while in Berne alone more than 100 
chimneys were thrown down. This is the twenty fourth earth¬ 
quake that has been recovded in Switzerland since November, 
1879, and is probably the most severe 

A shock of an earthquake wa» ffetL at 5 p.m on January 
24 at Bologna, Florence, Venice* Rodua, Ferrara, &c. At 
Bologna there were also slighter shocka at midnight, and at 8 
and 9.15 a m. next day, while Florence likewise had a second 
shock at 7 53 a.m. on the 25th 

In a recent number of the Journal tie Phynqm^ of which the 
late M. d’Almeida was so long the editor, the following interest¬ 
ing episode is narrated.—During the investment and siege of 
Pans by the German armies in Lhe winter of 1870-71 M. d'Almeida 
took a prominent part 111 certain attempts to re-establish tele¬ 
graphic communication between Pans and the provinces, using 
the River beine as a conductor This suggestion originated with 
M Bonrbonze (of galvanometer fame), who was, after Lhe war, 
created a chevalier for his suggestion It was proposed to send 
powerful currents into the River Seine from batteries at the 
neare t available point outside the German lines, and to receive 
m Pari', by delicate galvanometers, from the river such a portion 
of the*e currents as might not have leaked into the earth. After 
some preliminary experiments had been made between the Hfttel 
de Ville and the manufactory of M Clapar&de at Si. Dem>, by 
Professors Desains, Jamin, and Berthelot, it was decided to 
make the attempt, and accordingly on December 17, 1870, M. 
d’Almeida was despatched by balloon to tbe provinces in order 
to try to establish this novel mode of telegraphy without wires. 
1 he balloon descended after sundry perils in the Arcadian soli¬ 
tudes of Champagne outside the Prussian lines. Thence he pro¬ 
ceeded v\& Lyons and Bordeaux to Havre. Not finding suitable 
appliances and apparatus, there was again a delay in sending to 
England for the necessaries, which on arrival were conveyed to 
Pnissy, where M. d’Almeida regained the banks of the Seine on 
January 14, 1B71. Here however the frost proved inimical, the 
river having been frozen hard since the beginning of December, 
The attempts at communication were however to have been made 
on January 24, when tbe armistice was proclaimed. Tt was too 
late; and the world missed a famous scientific exploit from 
amongst those which made the siege of Pans notable beyond all 
other sieges of history. 

M. Jules Ferry, French Minister of Public Instruction, and 
M. Tirard, Minister of Agriculture and Commerce, paid an 
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official vhit the other day to the achools of apprenticeship esta¬ 
blished at- the expense of the City of Paris 111 the rue Herold 
and the boulevard of La Villette. The time required for 
the scientific' education of the young workmen is three years 
During'the first year the pupils arc trained in working wood u 
well as iron. The choice of the speciality 11 only made at the 
beginning of the second year. No work la executed without a 
drawing having been mode, so that the workman u enabled to 
understand the use of the object he Is manufacturing Regular 
courses of lectures are given in the establishment on scientific 
subjects. Meanwhile experiments are conducted in three different 
primary schools, to determine whether it is possible to join 
manual to mental training in all the city schools. 

Prof. Hull has published a fourth edition of his “Coal- 
Fields of Great Britain ,J (Stanford), This edition has been 
largely rewritten, and contains an entirely new chapter on Car¬ 
boniferous Plants, by Prof Williamson, F R.S. The Classifi¬ 
cation of the Carboniferous Series of Beds lias been modified in 
accordance with the views enunciated in Prof Hull's paper on 
this subject read before the Geological Society m 1877. Various 
other modifications have been made in accordance with the 
rebulls of recent geological research, and the statistical portions 
have been brought down to 1878. 

Messrs, Longmans and Co. send us the fourth edition of 
Prof Atkinson's " Natural Philosophy for General Readers and 
Young Persons,” translated and edited from Ganot’s French 
work To this edition have been added twenty five pages of 
new matter and sixteen additional illustrations. 

Mr. E S Baker, photographer of Bristol, sends us a photo¬ 
graph of a jar, which is a fine illustration of the fact that water 
expands on freezing During the recont fiost the water in the 
jar froze, and the ice is seen protruding from its mouth to a con¬ 
siderable distance like a w til-shaped cork, 

Mr. C. V. Riley of 1700, Thirteenth Street, Washington, 
writes to us that, having been obliged to cease the publication of 
the Amenton Entomologist , he has a few full sets of vol 111., 
just closed, to dispose of, and has concluded to send the full 
volume to all former subscribers who may want it, or to any 
Library, Natural History Association, or editor of journal, 
postage prepaid, at the reduced price of $1.50, The information 
in the magazine, Mi Riley states, is of permanent interest, and 
the volume will be of value to any one interested in entomology 
in any of its bearings 

M. Ch, Joly has republished as a pamphlet a paper which 
he lately contributed to the fout ml o f the National Horticultural 
Society of France, under the title of “Note sur une Exposition 
de Geographic botamque et horticole, organisce par la Society 
Centrale d’Horticulture de Nancy " 

New South Wales, Victoria, and South Australia have 
agreed to jointly bear the expense of exterminating the Phylloxera 
vastatrix , the alarming extension of which in Victoria has 
threatened the destruction of the wine industry. 

We hive received the three first numbers for this year of the 
Chicago Field, which seems modelled on a small *oale after Us 
well-known EngJuh contemporary. 

Thi Revue SV untifique of January 29 contains a lecture 
recently given at the Sorbonne by M. Kaye, on the Volcanoes of 
the Moon 

At Cracow a new Polish review for literature, science, and 
art u now being published fortnightly. It* title is Museum. 
and its editor Dr. Thaddaeus Rutowtki. 

Thb Works in the Arlberg tunnel ^are progrewing, On the 
iyroltae aide the lower shaft has been pushed to a distance of 


J40 metres, by help of the boring machines, and m spite of the 
hardness of the rock the daily progress is two me tree, The 
upper ihaft is some ioo metres behind. 

A number of Roman antiquities were found laid year during- 
some mditary earthwork operations near Metz, close to the 
Lunette d’Ar^on. It appears that the place was one of the most 
important burial-places of Roman Metz. The Metz Geo¬ 
logical and Archaeological Society gave the details at iU last 
December meeting Some thirty-five vases, four metal objects, 
three coins, and two tombstones with inscriptions are mentioned. 
Of human remain* four skulls were found, one of which was 
lying upon a square stone plate, besides carbonised (cremated 7 ) 
bone remains in a round stone urn The inscriptions were 
epitaphs, of the three coins, one dated from the year 41 (when 
Claudius commenced to reign), another from the year 160 (reign 
of Antoninus Pius) Prof. Sch&affhausen of Bonn states that 
three of the skulls found belong to three different tribes. One 
belonged to a German, another to a Frisian, Lhe owner of the 
third came from so far a country as Lapland. 

A remarkable discovery of Russo-byzanline antiquities was 
made near Kiew some weeks ago, when 1 canal for the water¬ 
works of the city was being excavated. They consist principally 
of twenty gold and enamelled lockets, three buttons of the same 
materials with heads of samts upon them, gold rings, agraffes 
and studs, all dating from the fifteenth or sixteenth century; 
they doubtless served as ornaments upon the costumes of the 
grand prince*. Besides these some thnty-four silver Coins were 
found, also a highly original bronze vessel in Lhe shape of a 
fabulous quadruped The metal value of all the antiquities is 
estimated at 1000 roubles (150/.). The Archeological Com¬ 
mission has taken possession of them. 

OUR ASTRONOMICAL COLUMN 
Tiie Observatory oi< Harvard College, U S.—We 

have received the Annual Report presented to the Visiting Com¬ 
mittee of this Observatory by Prof. Pickering on December 6 
The year has been one of unusual activity in the establishment 
funds which had been liberally forthcoming from its friends 
having enabled both the equatorial and meridian circle to be 
regularly employed, and further having allowed of many 
researches of importance being conducted with the smaller 
instruments With the large equatorial Prof. Pickering claims 
I hat he has succeeded in making a more extensive series of 
observations for position of the satellites of Mars at the last 
opposition than was obtained elsewhere, and states that Deimos 
was lasL seen at Harvard Observatory , the number of observed 
angles of position of Deimos was 825, and of Phobos 278, and 
that of observed distances 245. In addition to measures for 
position photomtlnc observations were made, which appear to 
show that if the satellites possess a capacity for reflecting sun¬ 
light equal to that of the planet, Deimos may have a diameter 
of about six and Phobos of seven miles. It was noted at various 
observatories that Deimos appeared somewhat brighter in 1879 
than at the preceding opposition in 1877, ami in both years Prof 
Pickering states it seems to hAve been brighter measured photo¬ 
metrically, and to hive been seen more easily when it followed 
than w heu it preceded Mars. 

rhoLometncal determinations of the Limes of eclipses of 
Jupitci’s satellites, commenced in the summer of 1878, have 
been continued during the year, and it is considered with reason¬ 
able hope that these phenomena may be more accurately 
observed than hitherto by this method Observations of planetary 
nebulzc described in the previous Report have been nearly 
completed. 

With regard to spectroscopic observations Trof Pickering" 
say* the most remarkable discovery is that Lhe spectrum of No. 
17681 of Oeltzen’s Catalogue, the place oF which for 1S80 is in 
R A i 8 h. im. 17s , N P I) iu° 1', possesses a peculiar cha¬ 
racter. "The light of this star 11 principally concentrated in 
two points of the spectrum, one in the blue, the other in the 1 
yellow, n little more refrangible than the D line. A faint 
continuous spectrum is also seen. 1 ’ 
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The vuuble star of Ceraski, the true period of which vu 
determined at Harvard College, Is referred to, systematic obser¬ 
vations have been made upon it. The Report describes the 
progress made m observations with the 11 meridian photometer," 
whereby it u intended to determine the light of all stars visible 
to the naked eye between the North Foie and N.P.D. i2o\ The 
principal want of Lhe Observatory at the present time is stated 
to be the means of publication of these and other clashes of 
observations, the large number of volumes issued during the last 
five years having exhausted the funds specially appropriated for 
defraying expenses of publication. 

Ceraski’s Variable Star T Cephei — Prof Julius 
Schmidt, from his own observations of minima of thu variable 
in the hbt five months of the past year, finds reason to conclude 
that in that interval each successive period was longer by 
o'08753m. or 5 ’25s. than the preceding one, and has calculated 
the times of minima upon this assumption between June n, 
1880, and February 15, 1881 For elements with thu correc¬ 
tion to the period to be applied, be adopts for his starting- 
point— 

Minimum , 1880, December 7, I oh 6 7m 
Athens M.T. + 2d nh. 50812m. E 

E being the number of periods from December 7 Thus Lhe 
nett minimum is found to occur on February 5, at 6I1 5o’3m. 
Athens time, or at 5b 15 4m M.T at Greenwich. Prof. 
Schmidt has remarked what we believe was ^oon detected by 
Mr KnoLt from his observations in October last, that for more 
than two hours about the minimum Lhere U no perceptible vari¬ 
ation of brightness, decrease and increase arc very rapid, 
particularly the latter. 

Swift's Comet, 1880 e —The Superintendent of the Ob-»er" 
vatory at Washington, Admiral Rodgers, communicates to 
Science of January lo, an orbit of this comet which has been 
calculated by Prof Fn^by from three meridian observations 
made there qn October 25 and November 7 and 25, and without 
any assumption as to the periodic time The revolution resulting 
from LhLs application of the general method is about 2178 days, 
or a little less than six years, and thus the conclusion ainvcd 
at by MM Schulhof and Bossert of Pans, and Mr S. C 
Chandler of Boston, (J.S , receives confirmation. From the 
position of the orbit it happens at present that only every second 
return to penhelion can be made available for observations. 

Baron Demrowski —Practical astronomy has sustained a 
severe loss in the death of Baron Ercole Dembow.ski, which 
took place on the evening of the igth ult. at Monte, Frazione di 
Solbiate, Arno, Few have attained as great skill or exhibited 
greater industry and patience in that somewhat difficult and 
tedious branch, the measurement of the double stars, to which 
the Baron specially devoted himsrif, and we hope some means 
may be found of publishing in a collective form the results of 
his long-continued labours 111 this direction. 


METEOROLOGICAL NOTES 

Our readers will learn with much satisfaction that Sweden 
has resolved to Lake part in the international meteorological 
and magnctical observations in the Tolar regions, and arrange¬ 
ments have been made for carrying on the observations from 
June I, 1882, till June I, 1883 The house erected at Masselbay 
in Spitsbergen by Nordenskjold’s expedition, Is still in good 
condition, and will be fitted up for the observatory. In connec- 
tion with Lhe Spitzbergen Observatory, Haparanda, at the head 
of the Gulf of Boothnla, l* to be created Into a first-class obser¬ 
vatory, and fumUhed with Theorell's self-registering and print¬ 
ing meteorological apparatus, and all other observations will 
be made which are expected of a first-class observatory. M. 
Hjeltstrom is appointed director of the Haparanda Observatory. 
The funds to meet the expenses of the expedition and the two 
observatories have been most generously supplied by M L. 0 . 
Smith, Stockholm, Prof. Hildebrandsson, the eminent Swedish 
meteorologist, has been entru-ted with the discussion of the 
observations made by Prof Nordenskjold on the celebrated Fega 
Expedition, to the publication of which meteorologists will look 
forward with the liveliest interest. 

In his fourteenth contribution to meteorology Prof. Loomis 
returns to the discussion of the interesting question of the course 
and velocity of storm centres In tropical region!. In a previous 
communication he had shown that in middle latitudes the average 


progress of storm centres corresponds pretty closely with the 
average direction of the prevailing wind of these latitudes. In 
marked contradistinction to this result is that now obtained 
regarding the course of the lntcrtropical cyclones which occur 
within the region of the North-east Trade Winds. These 
cyclones, instead of following the ordinary course of the Trades 
towards the south-west, advance westward, but in a direction 
somewhat north of west. 

During the winter months, storms while crossing the United 
States frequently advance during a part of their course from 
north-west to south-east. This course is followed most fre¬ 
quently in the region between the Rocky Mountains and the 
Mississippi, is seldom continued as far south as lat. 30 s , and the 
storm centre, after reaching its most southerly point, often 
changes its course towards the north-east. Storms which cross 
the United States north of lat. 38 s generally pursue a course a 
little to the north of east, while those which come from south 
of that latitude pursue 1 course nearly north-east. During the 
summer months however few storms travel south of lat. 38", and 
during this part of the year the average course of storm! is 
almost exactly towards the east. 

Prof Loomis next institutes a companion between the West 
India hurricanes and those of the Bay of Bengal, China Sea, &c. 
The average course of the latter is towards the weut, ranging from 
13° south of west to 86° north of west, which agrees closely in this 
respect with the general course pursued by West India hurricanes. 
The velocity of their onward emne is however markedly different, 
being only about eight miles per hour, which is less than hair 
the average velocity of the West India cyclones The average 
latitude when the course becomes north is nearly lat. 20°, being to 1 
more to southward than in the WesL Indies, and the velocity 
during this part of the course is only about nine miles an hour 
Ultimately the cyclones curve round and pursue a course nearly 
east-north-east, with a velocity of onward movement scarcely 
reiching ten miles an hour, or 1c s than half of the velocity found 
for West India hurricanes. Lastly, while in the West Indies 
cyclones or hurricanes have been found no farther south than 
lat. 10° N , in Southern Asia they have occurred 08 far south 
as lat. 6" N, 

The concluding part of Lhe Contribution is taken up with an 
examination of those storms of middle latitudes vhicn advance 
in a westerly direction In the^e cases, which may be regarded 
as abnormal directions, it is found lhat the wind is generally 
greatest on the east side of the low centre of the storm. While 
mere are thus on the ea'.t side of the low-pressure areas, causes 
tending to increase pressure on that side, there are different con¬ 
ditions on the west side tending to dwerL the winds westward, 
and this, Vr if Loomis thinks, i<» the most important reason why 
in such cases the storm centres advance to westward In the 
United States over the Atlantic, and in Europe, the influence of 
one area of low pressure upon another is a very common cause 
of abnormal movements of storm centres—such, for instance, is 
the coalescence of two low areas into one, resulting occasionally 
in an apparent westerly movement of the centre of lowest 
pressure 

The 11 Results of Meteorological Observations made at 
Mauritius during 1877” fully sustains the high reputation of Dr. 
Meldrum’s previous reports for fulness of detail, accuracy, and 
special observations not usually given in meteorological reports 
The hourly monthly values have been calculated from the 
readings of the barograph for the year, and a valuable table is 
appended t > this part of the report (p 5), showing the mean 
monthly diurnal variation of atmospheric pressure for the three 
years 1875-77. The value of these remits will be greatly 
enhanced when the thermograph which has been received has 
been ^ot into working order. A comparison, a very satisfactory 
one, is mode of the barograph reading* with those of the 
standard barometer. As in 1876 the wind during 1877 attained 
its annual maximum velocity in the colder months from June to 
August, and its minimum in the warmer months, from November 
to March , and its diurnal maximum velocity from 11 a, into 
2 p.m., and its minimum from about 2 to 5 a.m. The de¬ 
partures, however, from these times are such as to point to a 
considerable number of years 1 observations as required before 
the true average can be ascertained Thirty one stations for 
recording the rain Tall are now in working order, and in each 
case the annual amounts available from 1062 are printed, and 
the averages of the years given for each station Mean tempe¬ 
ratures for seven stations appear in the repo t, the three highest 
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station;, with die mean temperatures for 1877, being, Curepipe 
(1800 feel) 68 ’3, Bonne Vcine (1500 feet) 69* 5, and Midlands 
(1400 feet) 73 b, 2. The difference in height (400 feet) of the 
first and last of these, and the difference of their mean annual 
tempei aturec, 4' 9, call for inquiry, and in connection therewith 
it may be suggested that a small map showing the physical 
features of Mauritius and ihe positions of the various stations 
would usefully illustrate these reports As regards thunderstorms, 
which arc carefully recorded, none occurred from May to 
October during 1876 and 1877, and the daily maximum is from 
1 to 4 p.m,, with a tendency to a secondary maximum about 
sunset, and the daily minimum from Io p.m to a little after 
sunrise. 

In a supplement to No. 366 of the Bulletin International of 
the Paris Observatory M Mascart gives an interesting and lapid 
sketch of the meteorology of Europe for December last, illus¬ 
trated with two maps showing the storm-tracks over the Conti¬ 
nent during the month. During the fird half of the month the 
storm-tracks were all to northward of the British Isles and 
Denmark, and fine w eatlier prevailed particularly in Scotland, 
Denmark, and Germany. In France high barometers ruled with 
light winds, and temperatures high for the season ihe contract 
afforded with the weather in France during December, 1879, is 
is most striking , thus on December 10 of both years barometers 
were unusually high in France, but in 1880 the mean tempera¬ 
ture was 50° 5, whereas on December io, 1879, the mein tem¬ 
perature was - 14" 1 The bearings of the geographical posi¬ 
tions of anticyclones, with Lheir high pressures, on the tempera¬ 
ture of the regions covered hy them is a point well W'urthy of 
examination. The influence of a high-pressure area resting 
over the Atlantic and extending on its eastern side ovti Western 
Europe, has doubtless a very different influence on the tempera¬ 
ture of that part of the Continent than an area of high pressure 
covering the Continent and terminated on its west side by Franee 
and Spain, even though the barumctci be equally high over the 
west of Europe. During Lhe sect ml half uf December the 
storm-tracks took a much mcie southerly course, several being 
as far south aa ihe Channel and the north shores uf Geimany 
The result wi«i an extension south of the cold, so lli.it in Urkney 
and the Hebrides ten peraluies weic nearly 3 0 o below the nor¬ 
mal, on ihe Tweed about the normal, rising farther iGuth to 1° 1 
above the normal in Noith Wales, 5 & o in the Channel Ides and 
6°*7 in Pam During December, 1879, tempemlure in Paris 
was 21° 2 below the normal, the mean fur lliat month being 
17° 6, or 27° 9 colder than that of Inst Dei ember. 


GEOGRAPHICAL NOTES 

On Tuesday night, at the Royal Institution, Mr Edward 
Wymper described his ascents of Chimborazo and Cotopaxi to 
a distinguished audience. While purely athletic mountaineers 
bad his sympathy in the practice uf mountaineering as a sport, 
Mr. Wbjmper confessed that his sympathies were much mure 
with those who eu ployed their brains as well as their muscles 
Hifi journey to the Andts was to be one of work, and all Us 
arrangements were devised so as to economise time to the uttei- 
most. In observations fur altitudes and positiun, in studying 
the manneis and custums of the country, m photography and 
sketching, in the collection of objects of interest mm beetles 
on the summits of mountains to antiquities buried in the ground, 
he found quite sufficient to occupy his Lime From Bodegas 
the parly was composed uf two Swiss mountaineers, the cousius 
Carrel of Vai Tournanche, Mr. Pcrnng, some muleteers, and 
their teams. When they leached the summit of Chimborazo, 
on the 3rd of Jamary, after a most arduous climb, Lliey found 
the wind blowing at the rate of 50 miles an hour, from the 
north-eut, and -driving the snow before it. With extreme 
difficulty, a reading of the mercurial barometer was effected. 
The mercury fell to 14*1 inches with a temperature of 21 deg. 
Fihr. This being worked out, in comparison with a nearly 
simultaneous observation at Guayaquil, gave 20,545 feet for the 
height of Chimborazo They began ihe descent at 20 minutes 
past 5 j with scarcely on hour and a quarter of daylight, and 
reached their camp (about 17,400 feet above the sea-level) about 
9 p.m , having been out nearly sixteen hours, and on foot the whole 
tune. Paspmg from an extinct to an active volcano, Mr. 
Wymper next gave an account of tfis journey to the crater of 
Cotopaxi. Observing with the telescope, during an enforced stay 


at Machachi, that much less smoke or vapour was given off at 
night than by day, he resolved, if possible, io pass a night on 
the summit. On the 18th of February the parly got Lo lhe edge 
of the crater, having passed almost the whole way from their 
camp at a height of 15,000 feet to the foot of the final cone 
over snow, and then over ash mixed with ice. The final 
cone was the steepest part of the ascent, and on Lheir side pre¬ 
sented an angle of 36 deg. When they reached the crater vast 
quantities of smoke and vapuur were boiling up, and they could 
only see portions of the opposite side at intervals, and the bottom 
noL at all. Their lent was pitched 250 feet from the edge of the 
crater, and during a violent squall the india-rubber floor of the 
tent w as found to be on the point of melting, a maximum ther¬ 
mometer shown g a temperature of no deg. on one side of the 
Lent and of but 50 deg. on the other , 111 the middle it wu 
72 5 deg. Outside it was intensely rold, and a thermometer on 
the tent cord showed a minimum of 13 deg At night LliLy had a 
fine view of the crater, which has a diameter from noith to south 
of 2000 feet, and from east to west of about 1500 feet In lhe 
inLerior the walls descend to the bottom in a senes of sLeps of 
precipice, and slope a guod Ltuinland feet, and at the bottom 
there was a nearly circular spot of glowing fire, 200 feet in diame¬ 
ter On the sides uf the interior higher up, fissures, from which 
flickering flames w ere leaping, show ed that the lava was ted hot 
a very short distance below the surface lhe height he found 
to be 19,600 feet The party remained at the top fur twenty six 
consecutive hours sleeping about 130 feet below Lne loftiest point. 
At first they had felt the effects of the low pressure of the at¬ 
mosphere, and ag un, as it Chimborazo, took chlorate of potash 
with guud effect All signs of mountain sickness had passed 
aw.iy before they commenced lhe descent, and did 1 ot recur 
during the journey Neatly five months later Mr VMiympcr 
returnedrlo Chimborazo, and from a L ecoml reading of the baro¬ 
meter at 14 02S inches, with a temperature of 15 deg Fahrenheit, 
he made the height 20,489 feet, the mean of the two readings 
gi\ ing 20,517 feet. While on the side of Chimborazo he witnessed 
a magnificent eruption of Cotopaxi, ashes using in a column 
20,000 feet above the nm of the crater and then spreading over 
an area of many mile*. Prof Boiiney had submitted Lhe ash 
to microscopic examination, and found that the fineness varied 
from 4000 to 25,000 particles to the grain in weight, and from 
observation of Lite area over which the ash fell Mr Whymper 
calculated that at least two million tons mii't have been ejected 
m this one eruption. 

A TluLLirKAM was read at a recent meeting of the French 
Academy of Sciences from M de Brazza, who has been con¬ 
ducting an exploration in the region of the Ogowe and Congu, 
West Africa Quite leoently a French station has been founded 
in the up h cr cuuise uf the former rner 111 conneaiun with lhe 
International African Allocation, I11 July lasr, M. de Brazza 
informs Lhe Academy, he reached the Congo from this station 
on Lhe Ogowe, between the river Inpaka Mpania and the nver 
“Lawson Afnsi " Gaining the favour of King Makoko he 
pacified the tnbes on the right bonk of the Congo, and peace¬ 
fully descended the river in a canoe On October 3 he founded 
the station of Ntamo Ncoaa on Und ceded by King Makoko 
on the right bank of the Congo M de Brazza surveyed the 
route between the Ogowe and Congo, it is twelve marches in 
length, over a plateau of an average height of 800 metres. The 
country is healthy, and the population dene and peaceful In 
November last M de Brazza arrived at Mdambi Mbongo, the 
advanced jxist of Mr. Stanley, whom he met, and wilh whom 
he leached the latler’s headquarters at Vivi on November 12. 
If the new station can be maintained and victualled, it is no 
doubt w ell chosen as a starting-point for further discovery, lo 
both north and south nf it Lhere are lnige regions of which he 
knew nothing. 

Ar the meeting of the Geographical Society on Monday last, 
Mr E Delmar Morgan gave some account of his journey last 
year to Semiretchia and the town of Kulja. Being unable to 
make use of the more southern liue of communications, Mr. 
Morgan travelled by the northern post road from Orenburg 
to Troitsk and Fetropaulofsk, and thence to Omsk and Semi 
palatinsk. He then struck southwards to SergiopoJ, where he 
was detained three weeks owing lo the southern road being 
blocked by snow. He afterwards went to Kulja for a short 
time, and ne also made some excursions to Issyk*kul and other 
places of Interest. In the course of the discussion which fol¬ 
lowed the paper, Mr. Ashton Dilke, the only other Englishman 
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who has visited Kulja, gave an interesting account of his expe¬ 
riences in that region a few years back 

Feajls had been entertained by many that the expedition sent 
out by the Hussion merchant M Alexander Sibinakoff to discover 
the North Passage by means of the steamer 0 \cwr Ditkson, on 
board of which M. Sibiriakoff wa* himself, had been lost, and M. 


that Molliuca from moderate depths are generally larger than 
those of the same species from shallow water ; but this does not 
seem to be the case with a species of coral obtained in the 
Challenger Expedition, which ranged from a depth of 30 to one 
of 2900 fathoms and was very variable in size 
t 5 Light .—Milton tells us of the 


Konstantin Sibinakoff, lus brother, had already equipped another 
expedition to find and assibL the Oscar Dickson In the mean¬ 
time the welcome new* has arrived that A lex and li Sibirmkoff 
reached Tobolsk at the end of December. The Oscar Dickson and 
another ship, the Noidland^ had met fresh ice near Mate-bsale, 
and had retired into the Gydan Bay on the coast of Siberia, in 
order to wintei there 

M Tarry, a membei of the French Commission for Trans- 
feaharan Communications, is stated to have discovered in the 
south of Wargla the ruins of a large city called Cedrada, which 
hod been entombed by sands of the desert This city is placed 
in the Valley of Wed Mya, and in the vicinity of a number of 
sources which in formes centuries watered thousands of palm- 
trees. Orders have been sent to procure a set of sounding 
apparatus, and iL is expected a large quantity of pure water will 
be extracted from the earth. M Tarry published an appeal to 
the looal papers in order to obtain from the Government the 
foundation of a colony m this remoLe region. 


DEEP-SEA EXPLORATION 1 

II. 

4 pOOD —The late Prof, bais, in Ins remarks on the distribu¬ 
tion of animals in the depths of the sea, asks “ Whence 
do animals that live at depths fai below the limits of vegetation 
obtain their food'’” Bronn, WaLlicli, WyviUc Thomson, and 
others have endeavoured to ansnei this question, but I do not 
think the problem has yet been satisfactorily solved A con- 
tiderable quantity of vegetable food is undoubtedly supplied 
from the Sargasso Sea and a similar area 111 the Pacific Ocean, 
as well as by the sea weeds which fringe every coast. But this 
supply is nut sufficient for the indirect support of the countless 
host of animals that inhabiL the depths of the ocean, all of 
which are uecessaiily zoophagous or subsist on other animals 
Plant life, except perhap, one of a peculiar kind, which will be 
presently noticed, appears to be absent in depths exceeding 150 
fathoms 

In all probability the chief supply of vegetable food is de¬ 
rived from the countless diatoms, coccoliths, rhabdoliths, and 
oficillatonse, which are plants of a low degree of organisation, 
and swarm on the surface of the sea \ these are swallowed by 
pelagic animal') (such as Snipe and Pteropods, or 11 sea-butter¬ 
flies”), and the latter fall to the bottom after death, and form 
that fl Occident or glairy mass which 1 have described in the 
Report of the Porcupine Expedition of 1869 as covering the 
bed of the North Atlantic at great depths. 1 The preservative 
effect of tea water on animal tissues would stay decomposition 
for a long while , and Mr. Moseley ascertained by a curious 
experiment that it would take only about four days for a Salpa 
to reach the bottom at a depth of 2000 fathoms, and that the 
Salpa was not greatly decomposed after having remained in 
sea-water for a month in the tropics. 

When we say that vegetable life does not exist at any con 
nderable depth, we must not forget that some kind is said to 
occur m great abundance even in the bcnthal or deepest zone 
The word "benthal" is applied to depths exceeding 1000 
fathoms (see my Address, winch is referred lo hereafter in this 
lecture). Shelh, corals, and other organisms, are everywhere 
permeated by what are considered to be minute plants allied to 
fungi or confervx, which form branching canals, like those of 
the Cluma or perforating sponge, and E>uch canals have been 
also detected in all foPiliferous strata -of a marine nature, from 
the Silurian to the present epoch. These plants, or Thallophytes, 
have been called “ parasitic " ; but they do not live on any other 
living thlng< They can hardly serve as food for deep-sea animals, 
because they are never exposed Whether they may not be a 
link to connect the animal and vegetable kingdoms may be a 
matter for further investigation. 

Food is Of course a very important factor as regards the size of 
Afcnimals I have noticed, m my work on 11 British Conchology/' 

1 A Lecture by J Gwyn Jeffrey!, LLD., F R,S Given at Swonies, 
Llanelly, and Barrow-m-F umeas, in December 16Bo and January 1BB1 
Continued from p 309 

■ See Prw Roy Soc. iBjo, p 490. 


“ world ot water! dark and deep.** 

One of the most interesting problems relating Lo the subject of 
this lecture n whether the above is a poetical idea or based 
on fact, as regards the absence of light in the abysses of the 
ocean 

We do not know to what extent the sun’s rays penetrate the 
sea, nor whether Lhe bottom at all depths is absolutely devoid of 
light. An ingenious apparatus, which was contrived by Dr 
Siemens for ascertaining the presence of light at different depths 
by means of highly sensitive photographic paper, has never yet 
been properly tried. An experiment of this kind made by Prof, 
Forel proved that m the Lake of Genera, even at a depth of 
only thirty fathoms, the paper was entirely unaffected after pro¬ 
tracted exposure But the water of that lake is peculiar, It is 
said Lo be rendered less transparent by suspended and floating 
parLicles of mica brought from glacier streams, and to have thus 
acquired its deep blue colour I cannot believe that the only 
abyssal light, if there be any, is phosphorescent 

At all events w e are certain that, as regards the sea, many 
animals at very great dLpths have eyes, and that there is no 
abseucc of coloui 

Cuttlefishes, which have eyes not less highly organised than 
our own, have frequently been obtamed from depths of many 
hundred fathoms, they do not eat phosphorescent polypes and 
such small deer. Nor are the deep-sea Mulluscablind. During 
the Porcupine Expedition of 1809 an undescribed species of 
Pleurotroma from 2090 fathoms had a pair of well-developed eyes 
on short footstalks, and a Fusus from 1207 fathoms had its eyes 
at the base of the tentacles The last-named molluski chiefly 
prey on bivalves I have taken at moderate depths, living on 
the same ground, closely allied species *of univalve mollusks, 
some of which were eyeless or blind, and others were provided 
with the usual organs of vision Numerous instances have been 
given by the Challenger naturalists of apparently seeing as well 
as of apparently sightless animals taken at great depths. Prof 
Semper, of Wurzburg, says, in M '1 he- Natural Conditions of 
Existence as Lhey Affect Animal Life” (18B1), "Many creatures 
furnished with well-constructed eyes live associated with the 
actually blind species, and which have been partly enumerated 
above ” lie mentions among the former five species of fish (one 
of a new genus) discovered in the Challenger Expedition at 
depths of from 675 Lo 2040 fathoms, besides seveial Mollusca 
and Cmstacea. 

Some land-slugs and mollusks (e g Ccomalacus tnmulosus and 
Achattna actcula) are also blind On the sea-shore and in 
shallow water most bivalves, as well as all the species of Chiion t 
arc eyeless. 

borne deep-sea animals are brightly and deeply-coloured. In 
the Challenger Expedition shrimp* "of an intense bright scarlet 
colour" were obtained in very great abundance, and many 
Holothunans or bea cucumbers were of a " deep fpurple ” hue. 
The same observation occurred to me in the Porcupine and 
Travailleur Expeditions 

6. Temperaiute —The highest temperature of the sea-bottom 
observed in the Challenger voyage at depths over 1000 fathoms 
was 5o" - 5 Fahr,, in 2550 fathoms; the lowest was 32 a ‘i only, in 
1950 fathoms. The average bottom*temperature at great depths 
does not much exceed the freezing-point, bat life does not 
appear lo be affected by that circumstance In the Arctic 
Expedition of 1875 I found an abundance and variety of animals 
in icy cold water. 

7. Depth .—The average depth of the ocean between latitudes 
6o° N. and 6o" S is nearly three miles, or 2500 fathoms. The 
greatest depth which has been ascertained by sounding 11 five 
miles and a quarter, or 4620 fathoms, and occurs m the North 
weit Pacific Ocean; it is nearly equal to the height of Mount 
Everest, the highest known mountain, in the proportion of 
27,720 to 29,000 feet, 

8. Inequalities of the Sea-hottam .—The operations of the 
Telegraph Construction and Maintenance Company have mite 
nally added to our knowledge of the shape and contour of the 
floor of the ocean They have shown us that the bed of the se a 
is quite as uneven as the surface of the land, and that it repre¬ 
sents the same mountains, hills, gorges, and valleys, equally 
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diversified in the one case by oceanic currents on the surface as 
well aa on the bottom, and in the other by foaming rivers and 
gentle streams. I will give a few instances of such inequalities 
m the North Atlantic. While repairing in 1878 the Anglo- 
Amencan Cable, a tract of rocky ground was discovered, about 
100 miles in length, in the middle of the North Atlantic, be¬ 
tween 33“ 50* and 36° 30' West longitude, and about 51" 301" 
North latitude Withm a distance of eight miles the shallow est 
sounding was 1370, and the deepest 2230 fathoms, a difference 
of S60 fathom*, or 5160 feet, within four miles the difference was 
3180 feet, and within half a mile 1380 feet. There are also the 
Laura Ethel Bank, with a depth of only 36 fathoms, and the 
Milne Bank, with 81 fathoms, both about 550 miles from New¬ 
foundland, which is the nearest continental land Other in¬ 
stances are the Josephine Bank, wiLh 82 fathoms, and Gettysburg 
Bank, with 30 fathoms, the distance of Lhe former from Cape 
bt. Vincent being 250, and the latter 130 miles, with inter 
mediate depths of from 1700 to 2500 fathoms. The soundings 
in the Bulldog Expedition also gave 748 between 116S and 1260 
fathom 1 ], and the Valorous soundings gave 690 between 1450 and 
1230 fathoms 111 another part of the NorLh AtlanLic and vciy fai 
fiom any land 

A glance at the large senes of diagrams of the Challenger 
soundings will at once serve to convince one of the exLreme 
unevenness of lhe sea-bottom everywhere in the Atlantic and 
Pacific oceans It would be difficult to find a greater degree of 
unevenness in any diagrams of the caiih's surface, the total 
extent of which scarcely exceeds one fourth of that of the sea 

Diagioms to illustrate Lhe inequalities of the sea-boUom in the 
case of the telegraph cable, and the irregularities of level in a 
similar extent of land in the Perthshire Highland*, aie placed 
lief ore you 

9. Deposits —The floor of the ocean is covered by a more or 
less thick layer of oo/e or mud, and of clays of different sorts and 
colours, which is inhabited by various animals One of these 
deposits is called ** Glolnga ata” - ooze, and is widely distributed 
over the bed of both the Atlantic and Lhe Pacific Another 
deposit is called " Red Clay/' and is found at depths exceeding 
2000 fathoms Mr Murray, one of the Challenger naturalists, 
has carefully worked out the deep sea deposits which were 
obseived and collected during the expedition. According to 
him the Clobigenna- ooze occurred in the North Atlantic at forty- 
nine station*, from depths between 780 and 2675 fathoms , m 
the buuth Atlantic at six stations, from depths of between 1375 
and 2150 fathoms, and in the Pacific Ocean at twenty-two 
stations, from depths of between 275 and 2925 fathoms He 
also mentions other deposiLs, viz Coral-mud, Radiolnnan uoze, 
and Diatomaceous 007c Mr Murray also says that volcanic 
products, such os pumice, lava, and scoria, as well as the 
peroxide of manganese, are universally spread over the bottom 
of the dee^ sea, and, in consequence of copper, cobalt, and 
nickel having been detected m the clays, he was tempted to 
“lUgge^t the presence of meteoric or cosmic dust in Lhose 
deposits. 

An animated, but quite amicable, controversy has of late years 
taken place as to whether Globigenna (from which the firat- 
oieiitioned ooze has taken its name) lives only on the bottom or 
on the surface of the sea, or on both of them You will doubt¬ 
less ask, What is a Globigenna / It is a microscopic shell, 
consisting of a few globular cells, which are added together in 
llie course of growth, the smallest cell being the original one or 
nucleus, and the largest bemg the last formed All the cells aie 
full of a protoplasmic substance called sarcode, which is 
amorphous or has no definite structure—no head, no limbs, no 
-heart, viscera, muscles, or uervei. Its entire body is a stomach, 
•and nothing but a stomach The same kind of sarcode forms 
the living pulp of sponges, which have a homy or glass-like 
skeleton instead of a shell The Globigerina is a member of an 
extensive and extremely variable class of invertebrate animals 
called Fora unn if era ; and this class, as well as sponge*, belong 
to a kingdom called Protozoa, the name of which impoits not 
that it was the earliest form of life, but that its organisation is of 
the very primary or simplest kind. The celii of the Globigenna 
btc in their living state covered with the most delicate spines of 
comparatively great length, which are set outwards, and probably 
<wrve to keep at a respectful distance all predatory animals of an 
•equally minute size. Between these spines some of the barcode 
11 occasionally, if not habitually, protruded at the will of the 
wnimol through very fine pores of 1 the shell, which gave use to ( 
the name Foramimfera. Such prolongations or expansions of j 


the sarcode are called pscudupodia, and are used for capturing 
and taking into the body or stomach animal or vegetable particles 
which serve for food, and are engulfed in the internal sarcode. 
Having premised thus much, and 111 the hope that my descrip¬ 
tion may be tolerably intelligible to those who have not, Uke 
myself, studied the Foramimfera, I will pruceed with my account 
of the controversy I have frequently taken with a towing-net 
on the surface of the sea a multitude of floating Globigenna, 
which were certainly alive and showed their pseudopodia a* well 
as their long and thick-set spines. Major Owen and Lieut 
Palmer, who especially studied the surface-fauna of Lhe Atlantic, 
observed and have published Lhe same facts 1 Therefore when, 
m the joint report of my colleagues and myself to the Royal 
Society, on the lesults of the first Porcupine Expedition in 1869, 
it was stated or strongly inferred that the Globigerina really 
11 inhabit the bottom on which they are found in such extraor¬ 
dinary abundance,” and that the hypothesis accounting for such 
accumulation by Llieir having fallen to the bottom after death, 
their lives having been passed at or neai the surface, \\ as con¬ 
clusively dispiovcd, I vuituied to recuid my dissent ftoni that 
conclusion The observations of Mr. Murray, one of the 
naturalists m the Challtnger Expedition, have fuUy confirmed the 
hypothesis that Llobig'rina lives on the surface ; and bn Wywlle 
Thomson now admits - it os an established fact But Ur 
Carpenter is not satisfied. He is of opinion Lhat 11 whilst 
the Globigenna arc pelagic in an earlier stage of their lives, 
frequenting the upper stratum of the ocean, they sink to the 
bottom whilst still living, in consequence of the increasing thick¬ 
ness of their calcareous shells, and not only continue to live on 
the sea bed, but probably multiply there—perhaps there exclu 
sively.” 1 I must say that I am nut convinced by the instances 
and arguments which he adduced in support of his opinion 
lhere is no question that a great meny species of l 1 ora in 1111 f era 
live always on Lhe sea-bottum , but I do not know that any 
species of pelagic or surface-dwelling animal inhabits also the 
sea bottom Ur. Walhch found that the stomachs of star fishes 
which came up with the sounding-line from 1260 fathoms con¬ 
tained fresh-looking Globigenna, and that Lite latter were full of 
sarcode Plus does not prove much, because sea water is to 
some extent antiseptic or retards putrefaction. Many star fishes 
feed like earthworms, and swallow quantities of organic and 
inorganic matter for the purpose of extracting nutiiment from 
it bn Wyvillc Thomson says, in Ins paper “On Diedgings 
and Deep-bea Soundings in the South Atlantic " [Proc R. 5 , 
vol xxn p. 427), that the appearance of Globigenna and certain 
other Foraimmfeia, “when living on the surface, is so totally 
different from Lhat of the shells at the bottom Lhat it is impossible 
to doubt that the latter, even although they frequently contain 
organic uiattei, are all dead” Mr Murray odds (Proc R. S. 
vol. xxvi. p. 535 ) — “No living specimen of a Glabigerma, an 
Oibuhna , a Pulvinuhna l or of the new genera found on Lhe 
surface, v\ hicli undoubtedly aune from the bottom, has yet been 
met with. The foregoing observations appear to justify the 
opinion that these organisms live only in the surface and sub¬ 
surface waters of the ocean " 

I will not however presume to assert that Ur Carpenter may 
not be right, but is he justified in Lakiug for granted “ that the 
onus probaniii rests oil those who maintain Lhat the Glo/ngerina 
do not live on the bottom' 1 > It is rather difficult to ptove such 
a negative. 

The colour of the 11 Red Clay ” wa^altnbuted by Mi. Murray 
to (lie presence of oxide of 11 on 

Mr Etheridge obligingly examined some of the pehblus and 
minerals vs Inch I had dredged in the Valorous Expedition at 
depths of from 690 to 1750 fathoms. He reported that many 
of them were “most likely derived from Iceland. 1 ’ If this were 
the case, the pebbles and minerals might have been Lransjiorted 
by a deep submarine currenL. 

The deposits in very deep water, and beyond Lhe range of 
fluviatile and tidal action, arc so slight as to be almost filmy, and 
are chiefly composed of the skeletons or hard parts of Globige- 
rma. Diatoms, and Radioluna The subjacent layer of mud or 
ooze, where it is beyond the scope of river acLion, may have 
been formed from the 1 urns of a sunken continent 

The proportion of carbonate of lime contained in Lhe deep- 
*ea mud or 001c of the North Atlantic, which was procured in 
the first two cruises of the Porcupine Expedition of 1869, slightly 
differed. In a sample from 1443 fathoms, dredged off the welt 

1 Journal of lhe Linnenn Society, vol ix. p 147 

B Eik. Roy Sac vnl xxiu p 34 3 loul p. 335 
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coast of Ireland in the first cruise, the proportion given by the 
late Mr David Forbes was only about one-half, while in another 
■ample from 2435 fathoms, dredged off the south coast of Ire¬ 
land in the second crime, Mr. Hunter found a little over 60 per 
cent. 

As to a mysterious deposit called Baihybtus, Mr Buchanan, 
who had charge of the chemical work on board the Challenger, 
proved by careful and repeated analysis that this substance was 
not organic; and he "determined it to be sulphate of lime, 
which had been eliminated from the sea-water, always present 
in the mud, as an airorphoui precipitate on the addition of spirit 
of wine." Mr Murray came to the same conclusion, and the 
lifeless and inorganic nature of Bathyhms may now be considered 
settled. This gelatinous slime was once imagined to be primor¬ 
dial, and to constitute the bash of life But the sea-bed is the 
tomb of past generation*, not the womb of creation. 

IO. Geological. —The late Sir Charles Lyell says, in the sixth 
edition of his “ Elements of Geology" (1865), “that white 
chalk is now forming 111 the depths or Lhe ocean, may now be 
regarded as an ascertained fact, because Lhe Globi^enna bull aides 
la specifically undiMinguishablc from a fossil which constitutes a 
large part of the chalk of Europe. 11 lie assumed that the 
Globxgenna inhabited the ooze on tne fea-bed. Edward Forbes 
and other geologists had initiated and adopted the some view that 
Chalk was a deep-sea deposit. In my Presidential Address to 
the Biological Section of the British Association at the Plymouth 
Meeting in 1877, I ventured lo question the validity of this 
theory, and especially that which my colleague and friend Sir 
Wyville Thomson smarted ns to ihc “continuity of the Chalk" 
from the Cretaceous to the present period. I there endea 
voured to show that the Chalk differed in composition from Lhe 
Atlantic mud, and that the fauna of the Chalk formation repre¬ 
sented shallow and not deep water. My view ha*, I am glad to 
say, been to some extent admitted by bir Wyville Thomson in 
his “ Ke|>art on the Scientific Results of the Voyage of II M S. 
Challenger when he speaks (pp. 49 and 50) of the belt of 
" shallower water ” during the Cretaceous period At all events 
Mr. Wallace has lately accepted and confirmed my opinion 1 It 
is highly probable that the Gault, which underlies the Chalk and 
i§ the lowest member of the Upper Cretaceous formation, was a 
deep-water deposit, because it abounds in small shells of the 
Area and Corbula families, which are wanting in the Chalk , as 
well as in Ammonites and other free-swimming Cephalopods 

Mr. Soils*, indeed, in his paper "On the Flint Nodules of 
the Tnmmingham Chalk” (.Annals and Magazine of Natural 
History for December, 1880) believes that some deep-sea mud 
is analogous with the Chalk He is aware that the former con¬ 
tains siliceous organisms and the latter none, and he supposes 
that the flints had been in some way derived from these organ¬ 
isms But how flints originated and were formed is still a vexed 
question. Mr Sollas is perhaps our best authority on Sponges , 
but he states (p 444) that “the bottom-water of the sea is re¬ 
markably free from organic matter ” This statement does not 
agree with the analyses of the bottom-water of the sea which 
were made by Mr. Lant Carpenter, Dr. Frankland, and Mr. 
Buchanan, the chemist of the Challenger, nor with the observa¬ 
tions of Sir Wyville Thomson in his "Depths of the Sea,” in 
which he vays (p. 4 6) 11 the bottom of the sea iv n mass of 
animal life ” 

Several species of Mollusca which were previously known as 
fossil only, and were supposed to be extinct, have lately been 
dredged by myself and others from the bottom of the Atlantic 
Some of these same species had been described and figured by 
Prof. Seguenza of Messina from Pliocene beds in S icily, I have 
no doubt that many more, perhaps all, of such fossil species 
will be hereafter discovered in a living state by means of deep- 
sea explorations. 

Some geologists, and especially of late years, have advocated 
the theory that oceans have continued for an enormously long 
period to occupy the same areas that they still occupy Mr 
Darwin was, I believe, the first to broach this ides He says, 
in the chapter “On the Imperfection of the Geological Record," 
11 We may infer that where our oceans now extend oceans have 
extended from the remotest period of which we have any record ; 
and, on the other hand, that where continents now exist large 
Utcta of land have existed, subjected, no doubt, to great oscilla¬ 
tions of level, since the earliest Silurian period.” There does 
not seem to be any fact adduced or reason given for caber of the 
above inferences. 

1 "bland Lifts.” 


If the present oceans and continents haveTemauied unchanged 
since the Silurian period, how can we account for the wide¬ 
spread distribution of fossiliferous formations, Paleozoic, Meso¬ 
zoic, Cunozoic or Tertiary, and Quaternary or Recent, miles in 
thickness, all over Europe, Asia, Africa, AuMmloMa, and New 
Zealand ? AIL oceanic islands are of volcanic origin, but some 
of them contain Miocene fossils. These formations are chiefly 
marine, both deep v ater and shallow; and they necessarily 
imply the presence of oceans in thobe parts of the globe which 
are now continents and dry land All the “secrets of the deep” 
will probably never be revealed to man, nor is be likely to know 
what terrestrial formations underlie the floor of the mid ocean 
In my paper “ On the Occurrence of Marine Shells of Existing 
Specie^ at difteicnt Heights above the Present Level of the 
Sea," which was published in the Quarterly journal of the 
Geological Society for August 1880, I Mated that many existing 
species of Mollmca which inhabit great depths only are found in 
a fa toil state at considerable heights above the present level of 
the sea, so lo show an elevation equal to nearly 12,000 feet, 
and that such elevation must have taken place at a very late and 
comparatively lecent stage of the Tertiary or Post-Tertiary 
epoch. In the face nf facts like Lhis, can we rightly assign to 
the present oceans that geologically remote antiquity which 13 
claimed for them ? 

11. Incidental —Clarence's dream of wrecks, corpses wonder¬ 
ful treasures, and 

reflected genu 
Uul vwjij iJ the slimy hoilom nf ibi* deep. 

And muck'd the dend bones ihnl by semter'd by " 

has not yet, I believe, been realised by any dredger. I have in 
thii) way explored for between forty and fifty years all our own 
seas, betides a considerable port of those on the coasts of North 
Amenta, Greenland, Norway, France, Spain, Portugal, Morocco, 
and Ttaly , but I have never found anything of value except to a 
naturalist, nor any human bone, although many thousand human 
beings must have perished in those sca k 

12 Concluding Remarks . —To give a better idea of the ocean 
and of its life in the depths os well as on the surface, let me 
strongly recommend my hearers to read Mr Moseley'* admirable 
volume enLilled "Notes of a Naturalist on the Challenger 
His graphic account of this marvellous voyage far surpasses in 
interest (to say nothing of accuracy) every work of fiction or 
imagination, and it has not the melancholy dulness of most 
books on history and travels. 

The subject of this lecture is inexhaustible ; and, as our 
knowledge of it becomes more extended, we most continually 
say with Seneca, “ Our predecessors have done much, but have 
not finished. Much work yet remains, and much wdl remain; 
nor to any one, born after a thousand ages, will be wanting the 
opportunity of still adding something.” Such inciease of 
knowledge must tend to confirm our acknou ledgmenl, with a 
reverential awe, of that Gieat Creator whose wondrous works 
are dimly seen in every form of life, marine and terrestnal, and 
especially in 

“ -ill that glnles 

Benemli lhe. wave, yea, in lhe wave itself, 

<\nd mcluy waste of waters " 


GAS AND ELECTRICITY AS HEATING 
AGENTS 1 
I, 

QN March 14, 1878, I had the honour of addressing you 
^ “On the Utilisation of Heat and other Natural Forces." 
I then showed that Lhe different forms of energy which Nature 
has provided for our uses had their origin, with the single excep¬ 
tion of the tidal wave, in solar radiation; that the forces of 
wind and waLer, of heat and electricity, were attributable to this 
source, and that coal formed only a seeming and not a real ex¬ 
ception to the rule,—being the embodiment of a fractional por¬ 
tion of the solar energy of former geological age*. 

On the present occasion I vusn to confine myself to one 
branch only of the general subject, namely, the production of 
heat energy. I shall endeavour to prove that for all ordinary 
purposes of heating and melting, gaseous fuel should be resorted 
to for Lhe double reason of producing the utmost economy and of 
doing away with the bugbear of the present day, the smoke 
nuisance, but that for the attainment of extreme degrees of heat 

r A lecture by C Willnm Siemens, D CL, LL D , F.R S , an January 
37, in St Andrew's HMl, Glasgow, under the auspices of lhe Glasgow 
Science Lecture Association, 
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the electric ere possesses advantages unrivalled by any other 
known source of heat 

Carbonaceous mateual such as as coal or wood is practically 
inert to oxygen at ordinary temperatures ; but if wood is heated 
to 295" C. (59j“ F ), or coal to 326° C. (617° F ), according to 
experiments by M. Marbach, combination takes place between 
the fuel and the oxygen of the atmosphere, giving rise to Ihc 
phenomenon of combustion. It is not necessary to raise the 
whole of the combustible materials to thii temperature in order 
to continue the action , the very act of combustion when once 
commenced gives rise to a great development of heat, more 
than sufficient to prepare additional carbonaceous matter, and 
additional air for entering into combination , thus a match 
■offices to ignite a shaving, and that 111 its turn to set fire to a 
build mg. 

The first effect of combustion therefore to heat Ihe com¬ 
bustible and the air necessary to sustain CJtnbu^Lion to the tem¬ 
perature of ignition, but in dealing with the combustible called 
coal other preparatory work has to be accomplished besides 
mere heating in order to sustain combustion The following is 
an analysis from Dr Percy’s work on '‘Fuel” of a coal from 
the Newcastle district — 

Carbon 81 41 Nitrogen 205 

Hydrogen 5 8j Sulphui o 74 

Oxygen 7'90 Ash 2 '07 

which shows at a glance that ucaily 16 per cent of the total 
weight consists of such permanent gases a* hydrogen, oxygen, 
and nitrogen These gases aie paitly occluded or absorbed 
within the coal, but are also combined with carbon-forming 
volatile compounds, such as the hydrocarbons and ammonia, so 
that when coal is subjected to heat in a closed retort, as much as 
35 pei cent, passes away from the retort in a gaseous c indilion 
and as vapour of water, partly to condense again in the form of 
lar, and of ammomacal liquor, and partly to pass into the gas 
mains as illuminating gas, a mixture mainly of marsh gas (Ch A ), 
olefiant gas (C^ 1 I 4 ), and acetylene (C a lL), its value as an lllu- 
mlnant depending upon the percentage or the last two constitu¬ 
ent', uch in carbon. The result of the distill ition of a ton of 
coal will be as follows, from data with which Mr A. Upward 
has kindly supplied me — 


Coke 

cut 

13 60 

Tar 

1 20 

Ammomacal Liquor 

1 4 S 

Gas 

3 *5 

Carbonic acid 

O'll 

Sulphur removed by punfv ing 

0 30 

Loss 

0 12 


So great is the loss of heat sustained in an Oidinaiy coal fire, in 
consequence of the internal work of v datilisation, that such a 
fire is scarcely applicable for the production of intense degrees 
of heat, and it has been found nccessaiy to depnve the coal in 
the first place of its volaLile constituents (to convert it into 
coke) in order to make it suitable for the blast furnace, for 
steel melting’, and for many other purposes where a dear intense 
heat is required. 

In the ordinary coke oven the whole of the volatile con¬ 
stituents are lost, and each 100 lbs of coal yield only 66 lbs of 
coke, including the whole of the earthy constituents which on 
a large average may be taken at 6 lbs , leaving a balance of 
60 lbs of solid carbon In burning Lhese 60 lbs. of pure 
carbon, 220 lbs. of carbonic anhydride (CO a ) are produced, and 
in thu combination 60* 14,500 = 870,000 heat units (according 
to accurate determinations by Favre and Silbermann, Dulong, 
And Andrews) are produced 

The 34 per cent, of volatile matter driven off yield, when the 
condensible vapours of water, ammonia, and tar are separated, 
About 16 lbs. of pure combustible gas (heinj equal to about 
10,000 cubic feet per ton of coal), which in combustion produce 
16x22,000 = 352,000 heat units The escape of these gases 
from the coke oven constitutes a very serious loss, which may 
be laved, to a great extent at least, if the decirburintion is 
effected in retorts. The total heat producible from each 
loo lbs of coal is in that ca-e 870,000 + 352,000=1,222,000 or 
12,220 units per lb. of coal Deduction must, however, be 
made from this for the heat required to volatilise 34 lbs of 
volatile matter for every 100 lbs. of coal used, and also for 
heating the coke to redness, or say to iooo° F. Considering 
the multiplicity of gases and vapours produced it would be 


tedious to give the details of this calculation, the result of 
which would approximate to 60,000 heat units, ^or 600 units 
per lb of coal treated 

We Lhui arrive at 12,200-600=11,600 heat units as the 
maximum result to be obtained from 1 lb of best coal. Con¬ 
sidering, however, that the coal commonly used for industrial 
purposes contains more ashes and more water than has been 
here assumed, a reduction of say 10 per cent, is necessary, and 
the calorific power of ordinary coal may fairly be taken at 
io, 500 units per, lb. 

In applying this standard of efficiency to actual practice 
it will be found that the margin for improvement is large 
indeed Thus in our best sLeam-engiue practice we obtain one 
actual UP. with an expenditure of 2 lbs of coal per hour (the 
best results on record being I*5 lb. of coal per Indicated HP ) A 
HP. represents 33,000 x 60= i,gBo,000 foot-lbs. per hour, which 

13 1 1 9 ^° ,JX>° — 990,000 foot lb 3 , or units of force, per lb. of fuel. 

2 

Dr Joule lias shown us that 772 foot-lbs represent one unit of 


heat, and I lb of coal therefore produces 


99 0,000 

772 


— 1282 units 


of heat instead of 10,500, or only oue-eighlh part of the utmost 
possible result 

In melting steel in pots in the old-fashioned way, as still 
piacliscd largely at Sheffield, 2) tons of best Durham coke are 
consumed per ton of cast steel produced. The latent and 
sensible heat really absorbed in a pound of L teel in the opera¬ 
tion, doe', not exceed iSoo units, whereas 2 \ lbs of coke are 
capable of producing 13,050 x 2 5 = 32,625 unite, or 18 times the 
amount actually utilised. 

In domestic economy Lhe waste of fuel is aLo exceedingly 
great, but it is not easy to give precise figures representing the 
loss of effect, owing to lhe manifold purposes to be accomplished, 
including cooking and the heating and ventilation of apart¬ 
ments If ventilation could be neglected, close stoves such as 
arc u^ed in Russia would unquestionably furnish the most 
economical mode of heating our apartments , but health and 
comfort aieaftei all of greater importance than economy, and 
these are best secured by mLans of an open chimney. NoL only 
does the open chimney give rise to an active circulation of air 
through the loom, winch is a necessity for our well-being, but 
heat is supplied to Lhe room by radiation from the incandescent 
mdenal instead of by conduction from stove surfaces, in the 
one case the walls and furniture of the room ab orb tbe luminous 
heat ray*, and yield them back to the transputent air, whereas, 
in the latter case, the air is the first recipient of the stove heat, 
and the walls of the room remain comparatively cold an l damp, 
giving ii*e to an unpleasant musty atmosphere, and to dry rot 
nr other mouldy growth. The adversaries of the open fire¬ 
place say that it warms you on only one side, but this one-sided 
radiant heat produces upon Lhe denizens of this somewhat humid 
country, and indeed upon all unprejudiced people, a particularly 
agreeable sens it ion ; which is pr jof I think of Us healthful in- 
iluence. The hot ladiant fire imitates indeed the sun in its 
effect on man and matter, and before discarding it on the score 
of wastefulness and smokiness, we should try hard, I think, to 
cure it of its admitted unpeifections 

If incandescent coke is Lhe main source of radiant heat, why, 
it may be asked, do we not resort at once to coke for our 
domestic fuel? The reasons are twofold the coke would be 
most difficult Lo light, and when lighted would look cheerless 
without the lively nickering flame 

The true solution consists, I venture to submit, in the com 
bination of ^olnl and gaseous fuel when brought thoroughly 
under control, by first separating these two constituents of coal. 
I am bold enough to go so far as to say that raw coal should not 
be used as fuel for any purpose w haLsoever, and that the first 
step toward the judicious and economic production of heat is 
the gas retort or gas producer, in which coal is converted 
either entirely into gas, or into gas and coke, os is the case at 
our ordinary gas works 

When in the early part of Lhe present w inter London was 
visited by one of it* densest fo*s many mind^ were directed 
towards finding a remedy for such a state of things. In my 
own case it has resulted in an arrangement which has met with 
a considerable amount of favour an l practical success, and I do 
not hesitate to recommend it to you also for adoption. Its 
general application would, as regards dwelling-h ju^cs, make 
our town atmosphere a* clear as that of the surrounding country. 
If it can be shown that the arrangement may be easily and 
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cheaply applied, that it will relieve our housemaids of the meat 
irksome portion of their doily work in laying fires and cleaning 
grates, and that a warm and cheerful fue can be made at a 
considerably cheaper rate than when umng coal, you will admit, 
I hope, that the proposal is worthy of a trial. 

In outward appearance my fire-grate, which I have not made 
the subject of a patent, and which may therefore be put up by 
any grate or gas-fitter without restraint, u very similar to the 
ordinary coal-grate , the latter may indeed be converted into the 
smokeless grate at a very trifling cost The essential features of 
this grate are that solid carbonaceous fuel, such- os coke or 
anLhracite, are used in combination with os much gas os is fonnd 
necessary to raihe the former to the point of incandescence, that 
the combustion u entirely confined to the front of the grate, 
whence radiation into the room takes place, and that arty heat 
reaching the back of the grate is conducted away and utilised in 
heating the incoming air, by which combustion in front of grate 
is supported , in this way greater brilliancy and considerable 
economy are realised 

One arrangement by which this is effected is represented in 
diagram i (see Nature, vol xxin. p. 26)- The iron dead plate 
c u riveted to a stout copper plate a facing Lhe back of the fire 
grate, and extending five inches both upwards and downward * 
from the point of junction. The dead plate c stops short about 
an inch behind the bottom bar of Lhe grate to make room for 
a half-inch gas-pipe^ which is perforated with holes of about 
one-sixteenLh of an inch placed at distances of one and a half 
inch along the inner side of its upper surface. This pipe rests 
upon a lower plate d, w hich is bent downwards towards the back 
so as to provide a vertical and hnri 7 ontal channel of about one 
inch in bieadth between the two plates. A trap-door e, held up 
by a spring, is provided for the discharge of a-.hes failing into 
this channel. The vertical portion of this channel is occupied 
by a strip of sheet copper about fom inches deep, bent in and 
out like a lady’s fnll and riveted to the copper back piece 
Copper being an excellent conductor of heat, and this piece 
presenting (if riot less than a quaiter of an inch Lhick) a con¬ 
siderable sectional conductive area, transfers the heat from the 
back of the grate 10 the frill work in the vertical channel. An 
air current is set up hy I his heal, which, in parsing along the 
horizontal channel, impinges on the line of gas flames and 
greatly increases their brilliancy So great is the heat imparted 
to the air by this simple arrangement that a piece of lead of about 
half a pound in weight introduced through the trap-dnnr into 
this channel melted in five minutes, proving a temperature ex¬ 
ceeding 619° F or 326° C The abstraction of heat from the 
back has moreover the ndvantage of retarding Lhe combustion 
of the coke there while promoting it at the front of the grate. 

The sketch represents a fire-place at my office, 11 a room of 
7200 cubic feet capacity facing the north I always found it 
difficult during cold weather to keep this room at 6o* F with a 
coal fire, but it has been easily maintained at that temperature 
since the grate has been altered to the gas-cokc grate just 
described. 

In order to test the question of economy, I have passed the 
gas consumed in the grate through a Parkinson's 10-light dry 
gas meter , the coke used is also carefully weighed 

'lhe result of one day’s campaign of nine hours is a consump¬ 
tion of 62 cubic feci oF gas and 22 lbs of coke (the coke re¬ 
maining m the grate being in each case put to the debit of the 
following day) Taking the gas at the average London price of 
3* 6d» per 1000 cubic feet, and the coke at l&r. a ton, the 
account stands thus for nine hours 1 — 

d 

62 cubic feet of gas at 31. 6 d per thousand 2 604 

22 lbs coke at lor. a ton . 2~i2i 


Total 4 725 


or at the rate of o 525^ per hour. In its former condition as a 
coal-grate the consumption exceeded generally two and a half 
large scuttles a day, weighing 19 lbs. each, nr 47 lbs of coal, 
which at 23r. a ton eauaL 5 71 i. for nine hours, being 0*6331/ 

S er hour This result shows that the coke-gas fire, ox here 
escribed, is not only n. warmer but a cheaper fire than its pre¬ 
decessor , with the advantages in its favour that it is lit without 
the trouble of laying the fire, as it is called, and keeps alight 
without requiring to be stirred, that it Is thoroughly smokeless, 
and that the gai can be put off or on at any moment, which in 
most cases means considerable economy. 


A second and more economical arrangement B9 regards first' 
cost is shown in diagram 2 (Nature, vol xxHi, pp. 92, 93), 
and counts of two parts, which are simply added to the existing 
grate, viz. (1) the gn-spipe d with a single row of holes of 
about ^ inch diameter, 1 5 inch apart along the upper side 
inclining inward, and (2) an angular plate a, of cast iron, with 
projecting nbs b t extending from front to back on its under side, 
presenting a considerable surface, and serving the purpose ofl 
providing the heating surface produced by the copper plate and 
frill-work in my first arrangement In using iron instead of 
copper it is nece sary however to increase the thickness of these- 
plates and ribs 111 the inverse ratio of the conductivity of 
the two nielah, or as regards the back plate, from i Inch to | 
inch according to the best determinations recently published hy 
Sir W Thomson. This thickness would be practically incon¬ 
venient, and in order to avoid it the construction of the grate 
had tu be modified for cart iron. 

An inclined plate fastened to the lower grate bar directs the 
incoming air upon the heating surfaces and provides at the same 
time a support for the angular and ribbed plate, which is simply 
dropped into its firm position between it and the back of the 
graLc. 

The front edge of the horizontal plate has vandyked openings 
c, forming a narrow grating, through which the small quantity 
of ashes that will be produced by combustion of the coke or 
antluacite in the front part of the grate discharge themselves 
down the mdinc tow ards the back of Lhe hearth, where an open 
ash-pan may be placed for their reception. 

Tn adapting the airangemcnt to exisLing graLes, the ordinary 
grating may be retained to support the angular plate, which has 
in that cace its lower ribs cut snort, to the level of the horizontal 
grate 

but it may be asked, Arc you sure that Lhe coke and gas grate 
you advocate will do away with fogs and smoke ? My answer 
ib, that it would certainly do away with smoke, because the pio- 
ducls of combustion passing away into the chimney are perfectly 
transparent Mr. Aitken has, however, lately proved in an 
interesting paper read before the Royal Society of Edinburgh, 
that even wilh perfect combustion a microscopic dust is sent up 
into the atmosphere, each particle of which may form a mole¬ 
cule of fog We have evidence, indeed, that the whole universe 
is hlltd with dust, and this is, according to Trof. Tyndall, a 
fortunate circumstance, for without dust we should not have a 
blue, hut a pitch-black sky, and on our earth we should be, ac¬ 
cording to Mi. Aitken, without rain, and should have to live in 
a pcipetual vapour bath The gas fires would contribute, it 
appears, to this invisible dust, and we should, no doubt, continue 
to nave fogs, but these w r ould be white fog-, which would not 
choke and blacken us It is not clearly shown wliat this fine 
dust, resulting from the combustion of gas, consists of, and it 
seems icasnnabic to suppose that in perfect combustion it will 
be avoided 

Granted the care of smoke, it might still be questioned 
whether such a plnn as here proposed could be carried out on 
bo laigt a scale as to affect our atmosphere with the existing 
mams nul o'her plant of tile gasworks If gas were to be de¬ 
pended upon entirely for the production of Lhe necessary heat, ax 
is the case wirh an ordinary gas and asbestos grate, it could 
easily be proved that Lhe existing gas mams would not go far to 
supply the demand , each grate would consume from 50 to 100 
cuoic feet an hour, representing in each hou c c a consumption 
exceeding many times the hiipply to the gaslights. My experi¬ 
ments prove, however, that an average consumption of from 6 to 
8 cubic feet of gas per hour suffices to work a coke gas grate on 
the plan here proposed This is about the consumption of a 
large Argand burner, and therefore within the limits of ordinary 
supply 

But independently of the practical question of supply, it is 
desirable on the score of economy to rely upon the solid carbon 
chiefly for the production of radiant heat for the following 
reason — 

1000 cubic feet of ordinary illuminating gas weigh 34 lbi., 
and the heat developed in their combustion amounts to 
34 x 22,000 = 748,000 beat units. 

One pound of solid coke develops in combustion, say, 13,400 
heat units (assuming 8 per cent, oF incombustible admixture), 

and it requires 74^,000 _ 56 lha., or just half a hundredweight* 

' 3i 4°° 

of this coke to produce the same healing effect as 1000 cubic 
feet of gas. But 1000 cubic feet of gas cost on an average 
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3/ 6 ci. and half a hundred weight of coke not more than 6 d (at 
20s a ton), or only one-seventh part of the price of gai 

If heating gas was supplied at a much cheaper rate, it w ould 
in many cases be advantageous to substitute incombustible 
matter, such as bolls of asbestos, for the coke or anthracite. 
The consumption of gas would in that case have to be increased 
very considerably, but the economical principle involved (that 
of heating the air of combustion by conduction from the back 
of the grate) would still apply, and produce economical results 
as compared with those obtained by the gas-asbestos arrange¬ 
ments hitherto used. 

To illustrate the efficiency of tlus'inodc of heating the in-com¬ 
ing an by what is called waste heat, I will show )ou another 
application of the same principle which I have made very 
recently to the combustion of gas for illuminating purposes. 

[To be continued .) 

THE RECENT SEVERE WEATHER 

TN a recent contribution to the literature of meteorology Mr 
^ E J, Lowe, F.R.S., endeavours to piove that droughts and 
great frosts are periodical, occurring at intervals of between ele\en 
and twelve yeojs. In support of this theory he remarks “There 
can be no reasonable doubt that the cycles are moic than cloven 
years and less than twelve (more nearly eleven than twelve),” and 
a table of “ gieat frosts" is given, from which we take the ilates 
for the present century 111 the same order as printed 

1K01—2 1819—20 i860—61 

1813—14 l 837 — 3 s * 856—57 

1810—11 1840—41 1870—71 

The present year may now be added to the abo\e list 
It will be nuticed that there are some variations; 111 Llie lengths 
of the inLerveiling periods, but there is at Llie ^ame Lime a 
di^Linct Ltcurrcnce of eleven-year epochs 

The great frost of Lhe month just ended will doubtless foim 
one of the mam features in the meteorology of the nineteenth 
century In the table below are given the average temperatures 
of the United Kingdom for the three weeks ended January io, 
17, and 24 of the present year, together with the temperatures 
for the same weeks ended January 12, 19, and 26 of the year 
1880 Each year the average for these periods was below the 
mean seaiunal value The deficiency is given m the fifth and 
tenth columns 
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The weaLher during the above periods was cold in both years, 
and the deficiency of solar heat is more noticeable, if lhe figures 
of the second and third weeks 111 each year are compared On 
several days bright sunshine occurred for several hours, yet at 
some stations the sunshine was so weak as to fail to mark the 
recording cards of Prof Stokes's sunshine recorders, 

The weather over the whole or north-western Europe has been 
generally intensely cold, and on January 28 the temperature at 
Haparanda (extreme north of Gulf of Bothnia) was reported as 
being 6o° F. below freezing point H. W C 


THE AURORA OF JANUARY 31 


WE have received the following communications on the recent 
** brilliant display of aurora :— 


-Having noticed an auroral Light through the mist on the 
evening of January 30, I looked out last evening, the 31st, and 


saw what to me at Least was "a new appearance. There was a 
strong yellowish-white auroral light In the north, with an uneven 
boundary—not a well-defined arch From it there arose, at 
intervals of a minute or tw r o, what looked like wisps of luminous 
mist of an elliptical form, with their longer axes cast and west. 
These chased one another towards the zenith, appealing] and 
disappearing with great rapidity, so that one could haidly say 
,, look ,, ' before they had vanished Sometimes three m four 
were flashing out at once They were or large si/c, and being 
unaccusLomed lu the description of such objects, I know not how 
to describe their size. They must however have subtended liori 
zontally angles of 45* and more at the eye. This appearance 
lasted, from the time I fh^t looked out at about 6h 45m., foi 
about Len minutes or less, and then the appearance gave place to 
oidmaiy streamers, yellowish-w r hitc at their base and rosy tow ards 
their summits. 

The flashing lights which I have mentioned suggested to me 
this idea One has seen two men shaking a carpet held at two 
adjoining corners Their strokes not exactly coinciding, an 
irregular, uudulaLory movement i-, produced, something like the 
waves of a chopping sea. If a sLratum of something was in such 
a state of undulation above the atmosphere, and became visibly 
luminous where the crests of the undulations dipped down intn 
the atmospheie, it would produce the kind of appearance that I 
saw Osmond Fisher 

Harlton Rectory, Cambiulge, February 1 > 

Lest the magnificent auroral display of last evening has not 
been generally visible, the following short account of it, as 
witnessed here, may not be unacceptable to the readers of 
Nature 

AL about 6.15 pm indications of the disturbance W'ere 
noticed in an unusually bright appearance of the sky from the 
north-east to north west by west, the light being white, 
and similar in character to that reflected from Lhe upper 
part of a bank of fog Uy 6.25 the upper limit of this pheno¬ 
menon had gradually changed into a number of bands, alter¬ 
nately bright and dark, but not well defined, which after another 
short interval disappeared in a change of the light to a very 
ruddy tint, accompanied by a kind of throbbing in the north, 
exactly like rapid repetitions of famt lightning At this period a 
great number of parallel bands of light of a beautifully clear 
salmon tint were extended from the ruddy bank m a southerly 
direction, those from the north passing beyond the zenith, and 
losing then definition 111 a diffused patch of light of llie same 
colour These bands slowly faded awuy, but were succeeded by 
a similar and equally beautiful display at from ten to fifteen 
minutes later 

About seven o’clock I walked two and a hair to three miles in 
a northerly duection, and found m ascending a slight hill that 
the fag w'os sufficiently thick to obscure Lhe stars Tim I 
imagine explains lhe peculiar bank and thick appearance of the 
light neai the houzon. 

The whitish illumination in the «une quarter of the sky was 
still visible at 12 p m John Harmer 

Wick near Arundel, February 1 

A drilliant aurora boiealis has been visible here this evening. 
It commenced at twenty minutes to seven, extending from west- 
north-west to x little cast of north The western part was of a 
deep ruddy colour, extending (at a rough estimate) some 35 or 40 
degrees from the horizon, and varied by long white streamers, 
one of which—nearly due ninth—reached tn within 15 nr 20 
degrees of the zenith I was'unable to watch it for more than a 
few minutes, but at half-post.ten the sky in Llie same direction 
was still remarkably bright R. \V. Taylor 

Kelly College, Tavistock, January 31 

A VERY brilliant auroral display was visible here last night 
There was 1 short heavy shower of hail and ram at six o’clook, 
and the sky was entirely overclouded. Thirty minutes later the 
tkywaa agam clear, and the northern horizon was beautifully 
illuminated, and broad quivering bands of light stretched from 
thence upward beyond U|e zenith, some in unbroken continuity, 
while others were brokcn'np. Not connected with the^e rays, 
And on the south side of the zenith, were frequent flashes of 
light, usually crescentic in form. The hght near the fa onion 
m silvery and moonlight like, but higher up it became much 
ruddier. I watched the aurora Prom 6.30 till 7, when I Was 
obliged to go in-doors till ro 30, and then able to observe it 
again. At that time the light near the northern horizon had 
greatly increased tn brightness, but fewer bonds extended 
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Upwards and to a 1ms distance, As I walked home along elevated 
country roads, the eflfeet produced by s. dark sky on one Bide 
with a bright iky on the other, ts if lighted up by an invisible 
full moon, wu very beautiful. £ H 

Sheffield, February i 

The aurora borealis which occurred last night was first visible 
here at 6 p m As is usual, the glow extended in an arc about 
15" above the horizon, and was ora faint greenish colour, 

From it arose frequent streamers of the same colour, having a 
slow westerly motion - these streamers attained to various heights, 
one at 6.55 reaching almost to the zenith; their colour, of 
various intensities, was as a rule greenish, but at times the 
streamers were of a reddish tint, more remarkably that one 
which occurred at 5.55, above referred to At 6 50 the low 
arc changed its character, becoming irregular, finally assumed 
the form of a double arc, of which the centres of curvature were 
north-east and north-west of the place of observation, 

At irregular intervals, during the whole of the first half hour, 
after the first appearance of the aurora, a flickering arc of light 
would ascend from the lower arc, up to an elevation, in many 
coses, of about 80' At 7 p m. the aurora decreased in intemity, 
and at about nine o’clock bod disappeared. 

Cirencester, Februaiy 1 GW Prevost 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. —The term’s work has been delayed a little by the 
severity of the weather. Many of the colleges were but half 
filled on the regular day of meeting. 

At the University Museum Lhe following courses will be given 
during the term *—Prof. Hemy Smith lectures on Pure Geometry, 
and Prof. Barth Price on Geometrical and Physical Optics. 
Prof, Clifton will lecture on Terrestrial Magnetism aL the 
Clarendon Laboratory. In this department Messrs Stacker and 
V. Jones will lecture on Mechanics, and will give practical 
instruction in Physics. In the Chemical Department Dr OdJing 
will continue his course on Organic Chemistry. Mr. Fisher will 
lecture on Elementary Inorganic, and Dr. Watts on Elememtary 
Organic, Chemistry. The laboratories will be open under the 
direction of Messrs. Fidier, Watts, and M Robb Dr F D. 
Brown will lecture (for the Professor) on Chemical Affinity In 
the Physiological Department, in Lhe absence of Dr. Rolleston 
through illness, there will be practical instruction given by 
Me'i'-rs. Robertson, Hatchett Jackson, and Thomas Mr. 
Jackson will lecture on Circulation and Respiration \ Mr. 
Thomas on Comparative Embryology ; Mr. Robeitson will form 
a class for Practical Microscopy , and Mr Lewis Morgan will 
form a class for Human Anatomy 

The following afternoon lecturer will he given in the Museum 
Prof. Prestwich will lecture on the Palaeozoic Strata, and Prof. 
Westwood will give an informal lecture on the Arthropoda 
In the University Observatory Prof Pritchard gives two courses, 
one on the Lnnar and Planetary Theories, the other on General 
Elementary Astronomy, once a week in the evening 

At the Botanical Garden Prof. Lawson gives a course of 
elementary botany. 

At the Colleges which possess laboratories the following 
courses will be given—At Christchurch Mr, Baynes will 
lecture on Thermodynamics; Mr. Dixon, owing to the 
illness of Mr. Vernon Harcoart, will continue his course on 
Inorganic Chemistry, At Balllol Mr, Dixon will lecture on 
Elementary Electricity and Magnetism; at Exeter Mr. Lewis 
Morgan will lecture on Histology; at Magdalen Mr. Yale will 
give a senes of practical demonstrations on the Physiology of 
Circulation and Respiration. 

In the School of Natural Science Prof. W. A, Tilden has 
been nominated as Examiner in Chemistry ; Dr S. J. Sharkey, 
of Jesus College, has been nominated. Examiner in Biology , 
and Mr. J. W. Russel, of Merton College, has been nominated 
Examiner in Physics. 

An examination for a Fellowship in biological subjects will 
be held in March at University College. The examination will 
comprise papers of quations, and practical work in zoology, 
physiology, and botany, and will begin on Thursday, March 3, 
at 9 a.ml Intending candidates are desired to send in their 
names to the Master (if pouible) before February 1 r, with a 
list of the subjects they offer for examination. r i hey ore also 
Invited to mention any original work on which they have been 
engaged, and to send copies of any original articles or books on 


biological subjects of which they are the authors. Candidates 
are desired to call on the Dean with the usual testimonials and 
certificates on Wednesday, March 2, between 5 and 6 p,m. 

Cambridge —The senior wrangler in this year's Mathemati¬ 
cal Tripos is Mr. Andrew Russell Forsyth, of Trinity College, 
bom In Glasgow in 1858, and educated at Liverpool College 
The next two are Mr Robert Samuel Heath and Mr. Ernest 
Steinthal, both also of Trinity. 

In connection wiLh the list published in these columns In 
December, of those v> ho had obtained first class honours in the 
Natural Sciences Tnpos, the following statistics may be of in¬ 
terest ■—In the year in which the Tnpos wu instituted (1851), 
6 names appeared in the list, the same number in 1861 ; in 
1871, 14 ; in 1878, 22 ; and in 1880, 31 parsed lhe examination, 
obtaining honours. In 1869, 7 men passed the Special Ex¬ 
amination 111 Natural Science for the ordinary B.A. degree, the 
number increased to 25 in the Easter examination of 1870 , in 
1878 it slightly diminished to 22, and in 1880, 16 passed the 
examination in December. So far as these results go, it would 
appear that an increasing number of those sLudents who declare 
for natural science at Cambridge aim at thoroughness m their 
work, and are not content with that superficial smattering of 
book knowledge which is considered sufficient in the examination 
for the Pass degree 

M. Ferry, the French Minuter of Public Instruction, hai 
given an important character to .the next meeUng of the 
schoolmasters of France. Each of the 40,000 teachers of the 
40,000 parishes (communes) is to meet with his .fellow-teachers 
at the proper district towns There are about 2000 of each of 
these little assemblies, each of which is to elect a delegate who 
will go to the chief town of the Department, and all these 
cantonal delegates are to appoint a department of delegates, who 
will go to Pans with a memoir written for communication ami 
discussion before the pedagogical congress All these memoirs 
are to deal with questions proposed by the Government 


SOCIETIES AND ACADEMIES 
London 

Royal Society, January 27. —" l\>la<anthus Poxu, a laigc 
undescribed Dinosaur from the Wenlden Formation in the Me 
of Wight ” 13 y J W. Hulke, F R.S (Abstract) 

A description of the remains of a large dinosaur, discovered 
in 1865 by tile Kev, W tux, 111 a bed of *>haly clay between 
Barnes and Cowka^e Lhiue-, in the Isle uf Wight Head, 
neck, shoulder gudle, ami fore ribs were mining, but Lhe rest 
of Lhe skeleton was almost enlue burnt of the pras acral ver¬ 
tebra recovered show a double costal aiticulation. In the Lrunk 
and loins the centrum is cylindroid, relatively Jong and slender, 
with plano-concave, or gently biconcave ends Several lumbar 
centra are anchylosed together, and the hindmost to the sacrum 
The sacrum comprises five relatively stout and short anchylused 
centra of a depressed cordiform cro^s-sectional figure The poAt- 
sacral vertebra have a stout short centrum 

The limb bones are short, their shafts slender, and their articu¬ 
lar ends very expanded The femur has a third trochanter, 
and the distal end of the tibia has the characteristic dinosnumn 
figure 

The back and flanks were stoutly mailed willi simple, keeled, 
and spmed scutes, and the tail was also sheathed in armour 
The animal indicated by these remains was of low stature, 
great strength, and probably slow habits. It is manifestly a 
dinosaur, and is considered to be very nearly reUted to Hykco- 
saurns. 

Linncan Society, January 20.—The Rev J. M. Crombie, 
F.I*S., in the chair.—The proposed alterations in the bye-laws 
were again successively read, voted for, and confirmed, excepting 
sect. 2, chap. vm. which was not confirmed.—Portfolios of 
British sea-weeds and zoophytes, prepared by Mr. W Smith of 
Falmouth, were exhibited by the Rev. J. Gould.—A squirrel’s 
nest was also shown and commented on by Mr. Choi. Berjeau 
—A new form of microscopical cabinet designed by Mr W 
Hillhouse of Cambridge was explained by him, its compactness 
and portability rendering it advantageous to teachers —Mr. 
Thos. Christy exhibited some horn-shaped galls growing on a 
branch of Pis tan a atlantica^ and somewhat similar in appearance 
to those known in India under the name of (l Kaleriinghi ” 
galls, From the galls a substance exuded not unlike Chian 
turpentine; Mr Chrtsty also drew attention to the fruit of the 
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White Quibracho —Note' on the Orchiderc formed the subject of 
an important contribution from Mr. G. Bentham Orchids earlj 
attracted the attention of botanists, though their popularity as 
objects of cultivation is comparatively a recent phase due in a 
great -measure to Loddige’s celebrated collections and to the 
foshioif set up by the Duke of Devonshire in hi-. famous Chats- 
worth collection, a still further incentive being given by Chas. 
Darwin in his studies of their singular modifications of fertilising 
apparatus and its protecting perianth. In their classification 
Swartz' h labours (1800), thereafter the Richard'.', Du petit 
Thouars, and others, have been superseded by the influx of 
strange forms then unknown Rb Brown firrt established the 
principles of their natural arrangement on a solid bams, and 
Dindley’s grouping remains true till the present diy. Ulume's 
observations must always take a high rank, and good analytic 
generic characters and illustrations obtain in Live works uf Sir 
W. Hooker, Wight, Griffith, Fitzgerald, and others The 
younger Keichenhach lias devoted great attention to the group, 
but we still lack from him a synopsis of contrasted characters 
adaptive to limitation of tribes and genera l)r Pfesier has of 
late studied their vegetative characteis advantageously , while 
J. G. Beer proposes divisions founded on modiliLitions of the 
jabellam, unfortunately neglecting other structural peculiarities 
In reviewing the Lindleyan system Mr. Bentham observes that 
the primary division based on the consistence of the pollen has 
not keen replaced by any other equally good, although it is by 
no means absolute lie admits that the distinctions dependent 
upon the so-called caudules and gland can scarcely bo maintained, 
independent of the confusion occasioned by the term having been 
applied to three different parts of the pullimry system, The 
result of Mr. ReuthauTb extended examination of all growing and 
dried specimens procurable, and of the lUeralure extant, ls that 
he divides the order into five tribe, and some twenty-seven sub 
tribes, as indicated below, and he further gives lengthened ex¬ 
planations of these and of the more remarkable genera, &c — 
ORCINDIM, Tribal Epidendrttf— Subtribes (1) PleurnthallccE, (2) 
Microstylere, (3) I ipanea?, (4) Dendrobieae, (5) fiiev, (6) Bletiea*, 
(7) Coelogynea:, (8) Stenoglossx, (9)Lnelicx, TubeII Vandetr — 
Sub tribes (1) Euloptucx, (2) Cymbidiece, (3) Cyrtopodiex, (4) 
‘rtanhopie.v, (5) Maxillaneae, (6) Oncidiese, (7) Sarcanthex, (8) 
Notylex, Tribe III NtoUica —Sub-tribes (1) Vanille®, (2) 
Corymbiex, (3) Spiranthex, (4) Diundca?, (5) Aiethuseje, (6) 
I.imodureje , Tnbe IT Ophrydttc— hub-tribes (1) Serapiadex, 
(2) llabenanex, (3) Diseae, (4) Coryciere , Tribe T Cypriptdica . 
—In a paper by Mr Edw J. Lowe on some hybrid British ferns, 
the author's experiments lead him to believe that Polystichum 
aculeatum and P. angulare are forms of one species, and P 
lonchitis , Lastna recitrva, and Z. Lipina are merely mountain 
f 01 ms of P angulare and Z. ddatata lcspeclively Spores of 
Athyrium Fihx Jitmuia were mixed, V17 , vars Vuiorue t with 
fnullup and firoteum and var Fieldur t with Pulleru and var 
Ilowardnr , with Du Bouhr , whence sprang varieties of Mngular 
beauty and vigour. — A revision of the gtnu> Vibnttta was a 
communication by Mr W Phillips, which was taken as read 

Geological Society, January 19 —Robert Etheridge, K R S , 
president, in the chair.—Jabez Church, M Iivst.C L , George 
Auguslus Freeman, B.Sc Lond , Charles ITordcy, C TS., Edwin 
bimpson-Baikie, F.L S , and Charles John Wood, M Inst.C E., 
were elected Fellows of the Society William Henry Goss was 
proposed as a Fellow of the Society —The following communi¬ 
cations were read -—Further notes on the family Diastoponda?, 
Busk, by G. R. Vine, communicated by Prof. P. Martin Duncan, 
M.B Lond , F.R.b In continuing his review of the family of 
the Diastopondoe, the author stated that upon the question of 
the classification of the Polyzoa he is inclined to accept the views 
recently published by the Kev T Hmcks in preference tc the 
earlier ones enunciated by Prof. Dusk. He now described the 
forms found in the Lias and Oolite, including Dutstopora stroma - 
toporides l Vine (— hassua, Qucnst.), D. venlricosa, Vine, D 
oolihca , Vine, D. crieopora , Vine. The author then proceeded 
to argue against the inclusion of the foliaceous forms in the 
genus Diastvpoui, and concluded by giving a definition of the 
genus, as now limited by himself—further notes on the Car¬ 
boniferous FenestelUdsc, by G. W Shrubsole, F.G.S. The 
author pointed out the discrepancies in the descriptions given by 
Lonsdale, Phillips, McCoy, and King of the genus Fenesirfla, as 
represented in the Silurian, Devonian, Carboniferous, and 
Permian formations respectively. lie then proposed a new 
definition of his own, ana described the following species .— F 
we&eui, McCoy, F. mmbranaaa , Phil. F. ttodubsa, Phil., F 


poly pot ata % Phil , F cratsa, McCoy, F halkinensis, sp. nov. ; 

' and in conclusion he pointed out that tbc few r species to which 
he has reduced the Carboniferous Fenestella? find their repre¬ 
sentatives in the North American continent, only one really new 
form, I. Nonvoodiatta , having been described there. 

Physical Society, January 22 —Prof. W G Adams in the 
chair —New Member, Mr G Palgrave Simpson, B.Sc —Notes 
on tlie construction of the photophone, by Prof Sylvanus 
Thompson, were read by Prof Rheinold Prof Thompson was 
led by experiment to question whether Prof, Dell's form of 
photophone receiver was adapted to give the best results Theo¬ 
retically he finds with a given maximum of incident light dis¬ 
tributed uniformly over the surface, the change of resistance in 
a selenium receiver will vary proportionally with its linear dimen¬ 
sions, provided its parts be arranged so that on whatever scale 
constructed the normal resistance shall remain (be same. A cell 
n times greater linearly each way will produce n times the varia¬ 
tion in resist ince for the same total amount of light This 
follows fiom Prof W G Adams’ law- that the change in the 
resistance of selenium is directly as the square root of the illu¬ 
minating power, The author also finds that if the thickness of 
the conducting disks in the enlarged cell be kept the same as 
before and their number increased n times, the change of resist¬ 
ance wull be times as great as before Selenium cells should 
therefore be as large as possible, and the light should be dis 
tributed over them uniformly, not focussed to a point A conical 
mirror would therefore be belter than a parabolic one to receive 
the beam .Such a reflector would be cheaper to construct, 
and- theie would be a minimum loss by reflection, as Lhe 
light would fall perpendicularly on a cylindrical cell parallel 
to its axis To give the best effect, its angular semi-aperture 
should he 45 J , and Lius will bring the front end of the cell in the 
same plane as the mouth of the reflector Prof Thompson has 
also constructed an improved cell by winding parallel wires on a 
cylinder of slate grooved with a double-threaded screw, and 
filling the interval between them with selenium, This form gives 
superior effects to I'rof, Bell's disk device Mr Shelford Bid- 
well said that long annealing improved the sensitivenrss of 
selenium for photophone purposes. He got the best speech 
from cells of hieli total resistance, made with fine wire The 
selenium should however have a low specific resistance. With 
the apparatus he showed at a recent meeting of the Society he 
could now transmit articles from Naiure and the Nineteenth 
Cent id y so as to be heard, every word, by the listener Prof. 
Guthrie suggested that amorphous phosphorus should be tried in 
place of selenium as a more permanent substance —Mr Glaze 
brook, of the Cavendish Laboratory, Cambudge, read a paper 
on the measurement of small resistances and the comparison of 
lhe capacities of two condensers, In measuring small resistances 
by Lhe WheaLstonc balance the results differed on varying the 
resistance m the battery wires According to Prof ChrystaJ 
this was due to a thermo-electric effect produced by the hand 
at the middle point of the divided platinum indium wire when 
the contact k made with it It could be avoided by making 
this contact first and then making the battery contact Mr. 
Glazebrook investigated the effect mathemit 1 colly and experi¬ 
mentally. He suggested that the resistance 111 the bailery wire 
should be kept small m comparison with the other resistances 
and Lhen the effect wag inappreciable Tt could best be elimi¬ 
nated by taking two measurements with reversed currents and 
calculating out. The author next considered I he effect of a 
small leakage in comparing condenser-, by the Wheal stone 
balance method The sensibility of this method is increased 
by mcrea-sing the two resistances and the resistance nf the 
galvanometer. Dr. Hoplunson slated that he had found a 
modification of this plan to be very promising For the battery 
he uses an induction coil, and for the galvanometer a telephone 
Thus a high electromotive force and sensibility wa^ obtained 

Anthropological Institute, January 11 —Edwaid B Tylor, 
F R S , president, in the chair.—Mr G. M Atkinson exhibited 
some stone celts from British Guiana.—Mr John Evans, F.R.S , 
gave a short necount of the proceedings of the International 
Congress of Prehistoric Archaeology and Anthropology held at 
Lisbon in September last, at which he had been present in the 
capacity of delegate from the Institute. One of the excursions 
was to Otta, to inspect the beds in which it was thought that 
traces of man living in Miocene times had been discovered 
Thu discovery had been accepted by many members of the 
Congress, but Mr. Evans had not lieen satisfied as to the nn- 
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donbtedly human origin of Che single bulbs of percussion on the 
flints, nor at to their actually forming integral parts of the beds 
in or on which they were fonndj nor as to the geological anti 
qulty of the beds themselves.—The President read a communi' 
cation from Mr, F. F. Tuckett, on the subject of a supposed 
diminution in the size of heads during the last half century —A 
paper by Mr. W. D. Gooch was read, on the Mone age m South 
Africa. The paper was illustrated by a large number of speci¬ 
mens collected by the author. 

Royal Aaiatic Society, January 24.—Sir H C. Rawlinion, 
K-C.H, president, in the chair.—The following gentlemen 
were elected as Resident Members—Colonel S. C Law, E. 
H. Man, J. W. McCnndle, and Thomas T. Fergus son, Rev. 
Mr. Cam, Atinaram S. G, jtyakar of Maikat as Non-Resident. 
—A paper was read by Mr. Simpson, KR.G.S., on the identi¬ 
fication of Nagara-hara with reference to the travels of 
Hiouen-Tsang. Nagora-hora, lie stated, was the name of 
the chief city of the lelalabad Valley, as also of the Pro¬ 
vince, the extern of which, according to Ihouen-Tsang, was 
probably from Gundamack to the Khyber Pass. It was visited 
by liiouen-Tsang and Foh-llian, who describe some of the 
buildings in it, at the same time leferung to its distance from 
Hidda (now I lad a), and thus confirming the suggested ldentih 
cation, Mr. Simpson stated that when in the Jelalabad Valley 
with General Sir Samuel llrowne's column in 1879, he made 
many explorations into the Buddhist remains there, discovering, 
inter aha t an isolated rock covered with ruins of Buddhist 
masonry, hearing the local name of Bala-Hi r Rar (if. “Lhc 
Citadel ”), ihe whole ground about it being strewed with stones 
and fragments of topes Around it may also be seen a senes 
of rulges, most likely the remains of the ancient defence 1 ; of the 
town, Hiouen-T'-ang states that it was four miles in circumfer¬ 
ence, and that it was six milet from Hidda, both of which mea¬ 
sures agree exactly with those made by Mr. Simpson. M. 
Vivien de St. Marlin, who very nearly worked out a correct 
map of this district in his 11 Mcmoire sur la carte de l’Asie 
Centrale," was, Mr. Simpson states, misled by the map published 
in the l * Ariana Antiqua.” 

Statistical Society, January 18 —-Mr. James Hevwood, 
F R.S , in the chair —'Hie following papers were read —On 
the method of statistical analysis, by Wynnard Hooper.—On 
the growth of the human body, by J. Towne Danson. 

Taris 

Academy of Science*, January 34.—M. Wurtz in the 
chair,—RR Berthelot presented a supplement to hu recent work, 
containing various new measurements by himself and others.— 
The following papers were read .—On the periodic development 
of any function of the radii vectored of two planetb, by M. 
Tisserand.—On thr theory of heat, by M, Reial.—On a new 
disease caused by the saliva of a child that had died of hydro 
phobia, by MM, Pasteur, Chamberland, and Koux. Rabbits 
inoculated with the dilute saliva died within thirty-91* houre; 
symptoms, losa of appetite, paralysis, asphyxia, congestion of 
trachea, with haemorrhage, swellings in groin, axillee, &c. 
Other rabbits inoculated with saliva or blood from the first soon 
died also. The disaasfr is attributed to a small organism (found 
in the blood) , it is of rod shape,, constricted sU the middle and 
surrounded by mucous matter. It u like the microbe of chicken 
cholera, but hat no effect on fowlii By artificial cultivation it 
is changed 111 form MXMwhat, Guinea-pigs, though so like 
rabbity f.eem hardly affected by inoculation. Dog* that ware 
inoculated died in a few day* but without symptoms of 
rabies The diseaaa seems distinct from rabies, but the 
authors do not at this stage affirm its absolute indepen¬ 
dence.—Experiments proving that thioWrapyndine aud iso- 
dipyrldine have not lie poison on? power of nicotine, whence 
they are derived, by M. Vulpian.—The mechanical contact of 
gneiss and limestone in the Bernese Oberland, observed by M. 
Baltzer, by M. btuder. M. Baltzer was requested by the Swiss 
Geological Commission to study the superposition of gneiss 
on the Jurassic system in the region named. This [he did in 
1874-76, and his observations are given in the work now pre¬ 
sented.—M 1 . Heer was elected Correspondent in Botany in place 
of the late M. Schimper.— Elements and ephemendes of comet 
/ 1880 (Pechule), by M, Bigourdan.—Presentation of a photo¬ 
graph of the nebula of Orion, by Prof. Draper. The exposure was 
for fifty-one minutes.—On the divisions of certain homogeneous 
functions of the third order with two variables, by M Pepin.— 
On the distinction of integrals of linear differential equations in 


Mib-groups, by M Caiorati.—On the separation of the roots 01 
equations, the first member of which is decomposable into real 
factors and satisfies a linear equation of the second order, by M. 
Laguerre,—On the development of elliptic integrals of the firm 
and second species in entire recurrent sene, by M, Farkas.—On 
the choice of unit of force in absolute electric measurements, by 
M. Lippmaun. The electric standards and chief theoretical 
formulae being independent of choice of the unit of force, the 
choice is not of very great importance, and a change of it is 
always easy. The dyne presents 110 essential advantage in some 
cases For unification of measurement in electricity and the 
rest of physics electricians might take for fundamental units the 
second, metre, and gramme —Laws of liberation of electricity 
by pressure m tourmaline, by MM. Jacques and Curie. The 
two ends of a tourmaline liberate equal quantities of contrary 
electricity. The quantity liberated by a certain increase of 
pressure is of contrary sign and equal to that produced by equal 
diminution of pressure It is proportional to variation of 
pressure, and independent of the length of the tourmaline. For 
a given variation of pressure per unit of surface it is proportional 
to the Mirface.—On baryta used to obtain arsenic, with arsemous 
acid and sulphides of arsenic, by M. Brame —Action of dry 
carbonic acid on quick lime, by M. Raoult. When CO, is sent 
into (say) 100 gr quick lime in a glass vessel which has been 
heated to the point at which the glass begins to soften, the lime 
absorbs the gas very powerfully, and becomes incandescent, 
remaining so about fifteen minutes A biba&ic carbonate is pro¬ 
duced it is practically impossible to produce neutral carbonate 
of lune by direct synthesis. Lime that has once been heated 
over 1100 acts on dry carbonic acid at a much slower rate than 
before.—On the losses of nitrous compounds in manufacture of 
sulphuric acid, and a means of attenuating them, by MM. Lasnc 
and Bmker The means referred to are a direct injection of 
sulphurous acid.—On the resistance to flexure of tempered glass, 
by M. de la Hattie. Hus is proved from experiments to be consi¬ 
derably superior to that of ordinary gloss.—On chole^t&ne 
(cholesteril&ne), by M. Wnlitzky —On the preparation of cro- 
lonic aldehyde, by Mr. Newbury.—On the Mus pilondn ; or 
musk-rat of the Antilles, considered as a type of a new sub-genu* 
in the genus Hispo omys, by M Trcrarajart.—Formation of 
the blastoderm in Araneides, by M. Sabatier.—Resection of two 
metres of the small intestine, followed by cure, by M. Koeberlc. 
—The wild vines of California, by M. de Savignon. There are 
five varieties of these, though all have hitherto been usually 
compn=«d under the nunc Vitts California —On J'hchgonuiH 
cyttocramb^ L., by M GmLland. 
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ALPfNE FLOWERS 

Alpenblumen thrc Bejruchtung durch I nsek ten und ihre 
Anpassungcn nu die\rlbcn Von Dr H cumin Muller, 
Oberlchrer -in der Re.ilschule I. Ordnung zu LippsLadL 
8vo, 611 pp (Ixip/ig W, Engelmann, 1881.) 

HE naturalist who studies animals or plants in a 
state of nature must often wish that he could test 
his conclusions expciimentally by vai)my the conditions 
under which a given set of facts aie observed He 
wishes Lhat he could change the food of a group of 
organisms, or the climate to which they wcie exposed, or 
that he could diminish the numbers of one sub-group 
while those of anotliei were increased. As he cannot do 
this he is obliged to be conLent with IreaLing the facts 
within his grasp in the spiriL of an experimentalist, by 
comparing laige classes of facts as Lhey occui under 
different conditions 

The present volume of Dr Muller's is something more 
than a descriptive study of the means of fertilisation found 
among alpine plants, foi iL is an admnable example of 
the kind of comparative investigation to which wc have 
alluded, and as such is an estiemely valuable contribution 
Lo the general science of plant-fertilisation 

It is a difficulty inheiem in smli mquuics Lhat the 
observci, not having had a hand in varying the conditions, 
has to discover cxaitl) in what way Lhe envnonments 
differ in his two stations of observation The most im¬ 
portant feaLure in the envnonment of a plant considered 
in relation Lo fertilisation is the manner in which it l* 
visited by insects lhus an extensive knowledge of the 
alpine and lowland insect fauna is a necessary part of Dr 
Hermann. Muller's inquny Nor is it eno lgli Lo study as 
an entoruD hi gist the lelaLive frequency of bees, flies, 
butterflies, &c , in the mountains and in the plains , but 
the observer must discover by long and paLient obsciva- 
tion the different mannei in which these insects visit the 
floweis in the two legions. The amount of this kind of 
labour condensed into the volume may be guessed at by 
looking at the long lists of insect-visits appended to each 
plant descubed, 01 ananged in the statistical tables in the 
latter part of the book 

The collection of this mass of detail must have tried 
Dr Muller's almost unbounded energy and patience to the 
utmost Several wrecks in each of Lhe last six summers 
have been devoted to Lhe research , and Lhe record of a 
single day's work (which wc are glad to find was a somewhat 
exceptional one) will show how well the time at his com¬ 
mand lias been utilised. On this day, which was spent in 
the Heuthal on the Bernina, he was surrounded by flowers 
and insects fiom 8 a in. to 4 pjn, during which interval 
he made notes on the visits of 237 insects, 225 of which 
were numbered and brought home. Di Muller adds that 
he was continuously spuned to the utmost of his powers 
by the consciousness that numbers of insects were making 
unobserved visits behind his back 

Nor has his energy and ingenuity in classifying and 
tabulating his results been less remarkable, as will be seen 
by an examination of the twelve tables which are inter¬ 
spersed in the latter part of the book \ in these tables 
Vol xxiii —No. 589 


the visits of the various oiders of insects to vinous kinds 
of floweis m different localities are numerically compared 
It is not a little remarkable Lhat Lhe visits of insects, 
which to Lhe ordinary observer appear so casual and 
lawless, should be capable of such strict and bL.1ListiL.1l treat¬ 
ment But it should be remeinbeied Lhat treatment of 
this kind is only possible with the large mass of facts 
which Dr Muller has collected 

The most striking facts in the book aie those connected 
with the predominance of butterflies in the alpine regions 
The (hnnges which occur in the insect fauna as we ascend 
.ue hi icily that the relative number of Lepidoptcia and 
Diptera (especially the short-tiunked flies) mci ease, w hile 
the Hymenoptera and Coleoptcra, as well as the other 
unimportant kinds, diminish 111 relative munbci Thus if 
we compare the nunibei of dijfeient visiLn made to flowers 
in Lhe lowlands and the alps, 1 we And the following pru- 
poi Lions — 
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the numbei of visits made by each order of insects in the 
I owl rinds being taken as roo 

(Jne marked icsult is Lhat classes of floweis chiefly 
Mailed by bees in the lower regions are in the -lips much 
frequented by Lepuloptei a Thus, of a hundred dilfercnt 
visits made to Pap ill oiure A 1 in the lowlands 73 per cent 
are those of Apidjc, 17 per rent are made bv Lepidoptera, 
so that in Lhe plains they are markedly “ bee-flowers " 
But in the alps only 40 pei cent of the vimIs made to 
Papihonncere arc Ihose of bees, and 5G pei cent are those 
of Lepuloptera The same fact was nbseived m the 
1 ablates and 111 a number of Composite flowers The 
adaptations which alpine flowers exhibit m 1 elation to 
this prLpondcranrc of LepidnpLcra foim some of the most 
interesting p.uts of the book ; with some of the farts the 
1 coders of N Ai UR tare already familiar, through Di M tiller’s 
admirable arLicles on the subject which have appeared 
in these pages The principle which underlies these alpine 
modifications may be illustrated by two sections of the 
genus Gentian. In the first of these (C^elanthe) fertilisa¬ 
tion is effected by humble-bees creeping inside the corolla 
This necessitates so wade a tube that Lepidoptei.i can 
steal the nectar without effecting fei tflisaLion The 
second section, Cyclostigma, is cliaracteiistic of the alpine 
legions, and the flower has been adapted feu fertilisation 
by Lepidoptera The passage by which the ncctai is 
rcarhed is so narrow that the proboscis of the butterfly is 
obliged to touch the ambers, and to effect rioss-fi-rtilisa- 
tion At the same time the tube m many of the Cyclo¬ 
stigmata is so much lengthened that only svieh a long pro¬ 
boscis as that of Macroglosaus or of Dcilcphila can ieach 
the nectar It is probable that the first steps tow aids the 
development of closed nectaries were originally ser\ lccablc 
to the plant in protecting the ncctai from ram, the flowers 
being thus rendered more attractive, because the visiting 
insects had a chance of finding undiluted nectar c\ en after 
a shower, The lengthening of the corolla tube in the above- 
mentioned section of Gentians which protects the nectar 
from all but a few long-trunked insects, confers the same 
kind of advantage on the flower, for it is thus rendered 
highly attractive to those insects which can alone obtain 

1 Alpine aq mrd by Ur Muller mein 1 ; ahijvf the Irec-limm 
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the honey; and they will fly from flower to flower, passing 
over the less attractive kinds 

The genus Rhinanthus has been made especially inte¬ 
resting by Dr Muller Rhinanthus is essentially a u bee- 
flower/' but R t alpinus has been modified so as to be 
fertilised by Lepidoptera The ordinary entrance by 
which bees visit the flow era of Rhinanthus ertstagalh is 
here closed, and a special tf butterfly-door/ 1 a minute 
aperture at the tip of the upper lip, has been developed , 
it is moreover advertised to Lepidoptera by a pair of violet 
flaps on each side of the entrance The inteiesting point 
about this genus is the existence in it of a species which 
shows in what manner the flower of R alpinus (fitted for 
Lepidoptera) may have been developed out □fa^ee-flower'’ 
such as R ertstagalh. This intermediate form ( R alccto - 
rolophus) possesses a u Lcpidoptera-door like that of 
R alpmuty but has not closed thebee-dooi, il is therefore 
visited by both bees and Lepidoptera and ciO'iS-fcrLiliscd 
by both In spite of our knowledge of this interesting 
intermediate form, the e\olution of R , alpinus remains a 
difficulty For although it is adapted for the legitimate 
visits of Lepidoptera only, it is plundered by bees, who 
break in by the closed bee-door; and these useless 
or injurious visits are actually more fiequcnt than the 
advantageous ones of Lepidoptera It stems impossible 
to believe that a butterfly-flower could be developed 
under such circumstances, and the only explanation which 
Dr Muller offers requires the assumption of two changes 
of condition. First, the spread of the bcc-fcrtilised 
ancestors into regions (such as the Heuthal in the 
Bernina) where they would be visited exclusively by 
Lepidoptera, and where the present form of the corolla 
might be developed Secondly, we must suppose that 
the plant has spread into regions where it is visited by 
bees, or else the plant has remained stationary while 
bees have invaded its habitat A similar kind of aigu- 
ment is applied to those flowers, Polygala alpestnx, 
vanous Papilionacea}, &c, which, though structurally 
adapted for fertilisation by bees, are, in the alps, chiefly 
visited by Lepidopteia They cannot therefore have 
been developed in their present habitat, but must have 
spread to the alps from the lowland legions 1 Dr Muller 
compares flowers like Rhinanthus alpinus , Gentiana, 
(Cyclostigma), Enca earnca , &c , to air-breathing verte¬ 
brates which have been derived from water-brfcathing 
ancestors, whose gills have been replaced by special air- 
breathing structures—the lungs j while Rhinanthus alccto - 
rolophus coricsponds to those intermediate forms which 
still possess both gills and lungs. We may perhaps, by 
an inversion of the simile, compare such plants as 
Polygala alpeUii\^ a nearly unmodified bee-flower visited 
almost exclusively by Lepidoptera, to the Cetacea, which, 
though actually bieathing air, lead almost the life of a fish 
Dr. Muller's treatment of the genera Rhinanthus and 
Gentiana are instances of the manner in which many 
other groups are treated Thus the interesting series of 
forms exhibited by the Caryophyllex suggest the possible 
steps through which bright-coloured flow ers adapted for 
Lepidoptera, such as those of the pinks, have been deve¬ 
loped from the palc-coloured scentless flowers with 
unprotected nectar which are chiefly visited by Diptera. 

1 Thu view iv fir reason* given in the leal, pul forward merely as a 
speculation (p 559) 


The present volume gives continual evidence of Dr 
Muller’s knowledge of the structure and habits of insects 
But it does not (and this could not have been expected) 
contain anything like the valuable study of insects con¬ 
tained in the author's fl Ilefruchtunga research of 
which we take this opportunity of expressing our high 
admiration, in which we shall be joined by those of our 
readers who remember the excellent articles by Dr. Muller 
on insects which appeared in these pages 

In considering the modifications of flowers produced by 
their relations to insects, we arc prepared to find that, for 
instance, flowers fertilised by bees difTer in shape from 
those visited exclusively by Lepidoptera, but it docs not 
seem pnmA facte probable that the colours should be 
characteristic of the two classes. Yet Dr Muller believes 
that this is the case, and shows how it may probably be 
connected with fundamental differences between the lives 
of bees and butterflies A bee having to work not only 
for its own livelihood but also for its nest, is driven to a 
greater degree of activity than the self-indulgent butterfly 
It is therefore important that a bee should work with 
more method, and thus it happens thal bees usually visit 
one species of flower at a time, instead of passing from 
species to species and wasting tune m the constant change 
of action On this account it is obviously an advantage 
for a bee to be able to distinguish easily a large number 
of species, Lhus their unconscious 'selection has acted in 
the direction of producing great variety of colouring. It 
is indeed a remarkable fact that flowcis which are visited 
by short-trunked insecLs are often characterised by a 
single colour (usually yellow or white) running through a 
whole group, whereas closely-related “ bee-flowers ” aie 
generally varied in colour 

Here then we have a curious chain of cause and effect, 
beginning with the fact that bees have to provide food for 
their young, and ending wiLh the varied colours of species 
of Labiates, Pediculans, and Trifolium, I If any proof 
is needed of the correctness of the find link in the argu¬ 
ment, it may be found in the curious fact Lhal parasitic or 
cuckoo bees differ markedly from other bees in their 
habits, 1 visiting merely those flowers whence they can 
obtain enough honey for themselves with least trouble 
and doing it in a dawdling manner which meets with no 
approval from Dr Muller 

In the flowers adapted for or chiefly visited by Lepi¬ 
doptera, red and in a less degree blue arc the prevailing 
tints There seem to be some grounds for believing that 
butterflies prefer flowers lescmbling themselves in tint. 
Thus in sunshiny weather the orange-yellow flnwer-heads of 
Arnica, Senccio Doromcum , &c , and the orange-red ones 
of Crcpis aurea and Hieracium aurantiaeum are veritable 
‘'Tummelplatze" for yellow-red species of Argynnis and 
Melitia On the other hand the blue Fhyteumas which 
decorate Lhc alpine turf in thousands are especially visited 
by blue Lepidoptera (" Blues ”). It is hard to say whether 
the butterflies have preferred flowers coloured like them¬ 
selves, because these tints have been already rendered 
attractive through sexual selection. Or whether vice versd 
we may suppose that the colours of their favourite flowers 
have reappeared as sexual decoration, or lastly, that 

1 P 52a, Dr MMIar adds a caution that the number of obiervnlion* on 
ihix pmrt are perhaps hardly mifficient Io warrant 'i well-grounded con¬ 
clusion 




Feb. ic, 1881] 


NATURE 


335 


some physical quality in their organisation makes certain 
colours attractive wherever they appear 

To Dr. Hermann Muller belongs the credit of studying 
not only the means by which cross-fertilisation is effccted j 
but also the means for ensuring cross-fertilisation He 
has indeed made this subject peculiarly his own, and 
has worked it out with valuable and striking results He 
has pointed out that flowers which are incapable of self¬ 
fertilisation may run great risks of not being fertilised at 
all Whereas the flowers in which self-fertilisation is 
possible are in no danger of becoming sterile, though they 
may lose the advantage of cross-fertilisation He has 
shown that in many plants two forms of flowers exist, one 
adapted for cross- the other for self-fertilisation This is 
the case with Lyumachta vulgaus (" Bcfruchtung/' p. 
348); when it grows in sunny places where it is freely 
visited by insects, it has large dark-yellow petals coloured 
red at the base, conspicuously coloured filaments, and 
sexual organs arranged so that self-fertilisation can hardly 
occur , the other form grows in shady ditches, and has a 
pale yellow corolla and inconspicuous filaments, and the 
style is so short that self-fertilisation will be sure to take 
place if no insects visit Llic flower 

The present volume, though it does not, as far as we 
are aware, add anything new m principle to the subject of 
self-fertilisation, contains many illustialions of the correct¬ 
ness of Dr. Muller’s views 

We cannot pretend to give, 111 Lhe short compass of a 
review article, any fair idea of the richness of Dr Muller’s 
latest work in new facts and generalisations, we conclude 
by expressing a hope that it may before long find a 
translator, or what is a much greater difficulty—a publisher 
in England. Francis Darwin 


OUR BOOIC SIIhLF 

I.fhrbuch dcr organmhtn Quahlativtn Analyse Von 
Dr. Chr Th Uarfoed Zweite Liefcrung (Kopenha- 
gen Andr Fried Ilbst und Snhn, 1881 ) 

The fiist part of this excellent book has already been 
noticed in these columns The book is to consist of 
three parts . the second, which is now published, is 
characterised by the same completeness and exactness 
which rendered the earlier part so valuable as a reference 
book for the laboratory The present part treats fully of 
the methods for detecting, in mixtures of varying degrees 
of complexity, alcohol, ether, chloral, neutral fats, volatile 
oils, sugar, gum, albumin, &c 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by hu correspondtnis Neither can he undertake to return , or 
to correspond with the writers of rejected manuscripts, N‘ 
notice if taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on his spare is so great that it 
ts impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting ana novel facts.] 

Mr Butler’s “ Unconscious Memory ” 

Mr. Butler appears to have somewhat misunderstood the 
aim and scope of my review He <-ays, 11 It is true I have 
attacked Mr Darwin, but Mr. Romanes has done nothing to 
show that I was not warranted in doing so " Why should Mr 
Butler have expected any such consideration of his ca. c e from 
me ? If I were to assault a man in the street I should not expect 
Lhe policeman to show that I was not warranted in doing so , it 
would be for me to show that I was so warranted. Therefore, 
*hile acting the part of policemaA in this matter, my only object 


was that which I stated, viz the punishment of an offender, not 
the refutation of charges which 1 advisedly characterised as 
“preposterous, and indeed ridiculous ” Truly it would have 
been a senseless thing hnd I fur a moment imagined that such 
charges called for anything like a defence of Mr Darwin. 
If ever in the world’s history there was a book which 
appealed to all classes of intelligent readers, that hook is the 
“Origin or Species”, and never in the wurld’s history has a 
book been more studiously criticised or produced a more tremen¬ 
dous change of thought Can Mr Butler therefore seriously 
believe, that after ibis book has thundered through the world 
for more than twenty years, it required him to show in what 
degree it had been anticipated by some of the most celebrated 
writers wiLhin llic laid two or three generations? Surely com¬ 
mon modesty and common sense, were either present, might 
alike have dictated caution in attributing to oil the world an 
ignorance such as his own, which could be “thrown off lhe 
scent of the earlier evolutionists ” by anything that Mr Darwin 
could say. The publication of the “Origin of Species’ 1 could 
only have had the effect, whether or not its author desired it, of 
directing renewed attention to the works of “ the earlier evolu¬ 
tionists” , and therefore, to put it on no other ground®, it is 
difficult to imagine a case 111 winch any intentional conctalment 
of the claims of predecessors could well be more impolitic But 
lhe simple fact is that these predecessors had no claims to be con¬ 
cealed, further than ihose mentioned in my previous communica¬ 
tion , that is to say, while they unquestionably and nototwusly 
believed in the fact of evolution, they lud nothing which 
deserves to be called a Llicory of evolution Therefore, when 
Mr Butler ujks of the opening passage in the li Origin of Spe¬ 
cies,” “ What could . . . more distinctly imply that the 
whole Lbeoiy of evolution that follows was a growth in Mr 
Darwin’s own mind? 11 the answer simply is that this whole 
theory 7 oas a growth in Mr Darwin's own mind And if Mr 
Butler has not judgment enough to distinguish helween lhe scien¬ 
tific value of Mr Darwin’s work and that of “ the earlier evolu¬ 
tionists,” at least he might pay sufficient deference to the judg¬ 
ment “of all Europe and those ,most capable of judging ' to 
explain why it is that the work of all the cailier evolutionists 
proved barren, while the work of Mr Darwin has produced 
results unparal'eled in the history of thought 

But I aui being drawn mto a mere waste of time in thus dis¬ 
cussing what every one must feel dots not admit of discussion 
My object in now wnLing is not Lo justify Mr. Butler's view that 
Mr. Darwin requires to be defended from any such nonsensical 
“attack” , I write in order to withdiaw two passives from my 
review Mr. Butler snys I was wiung in implying that he sup¬ 
posed Mr. D.uwin Lo have eutcied into a con piiPLy with Dr. 
Krause , he merely supposes Dr Krause lo have acted the pait 
of a “ caL’s-naw ” In this therefore I sLand corrected , forwdule 
reading “ Unconsciuus Memory ' it nevu occuired to me iliat 
Mr Builer’s view was oilier than I staled The second passage 
which I desire to cancel is that which attributes a motive Lo Mr. 
Butler 111 publishing 11 Evolution, Old and New ” lie scornfully 
repudiates the motive which Iatlnlmtud, and I therefore willingly 
withdraw the attribution- observing merely that I was induced 
to advance it became it seemed to present the only rational 
motive that could have led to the publication of ®uch .1 book. 

Two other allusions to myself may be noticed before I end 
Mr Buller says, “I suppose Mr. Romanes will maintain me 
to be so unimportant a person that Mr Danvin has n 1 call to 
bear in mind the first principles of fair piny where I am con¬ 
cerned.” To this I answer emphatically, No, but I do maintain 
that had Mr Butler been a more important person than he is, be 
would not have regarded the mere omission of a foot-note of 
reference to his book, cither as an intentional wrong to himself, 
or as a matter of such grave concern to the public 

Lastly, Mr. Butler says, “I maintain LhaL Mr Darwin’s recent 
action and that of those who, like Mr, Romanes, defend it, has 
a lowering effect upon this standard [/ c of good faith and 
gentlemanly conduct] ” I am sure the world of science 
ought to fed very grateful to Mr Butler for hi* kind solicitude 
on the subject of iLs morals and gentlemanly feeling But 
he has already said in “Unconscious Memory” Lhat he docs 
rot look to “ladies and gentlemen of science" for much 
sympathy, seeing that his case rests on "facl*,” and that 
among these “ladies and gentlemen” “ familiarity breeds con¬ 
tempt of facts ” , and I fear that in this hi* conclusion will prove 
better than his argument For unless some facts and feelings 
are displayed other than those already exhibited, I cannot think 
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that eithei the morality or the courtesy of the scientific world is 
likely to be impioved by the renewed exertions on their behalf 
which are about to be made by Mr Samuel Butler 

Gforgk J. Romanes 

[This correspondence is now closed. — Ed.] 

Will it go any way towards calming Mr. Butler'* zeal in the 
came of literary honesty to remark that at any rate fifteen years 
«go, and it may have been further back, Mr Darn in prefixed to 
“The Origin of .Species" a historical sketch of the progress of 
opinion on Hint subject ' In view of this it is at least very mis 
Itadxrt% on Lhe part of Mr. Butler to quote the first sentence from 
the edition of 1859, and then to aiik 1 What could mare com¬ 
pletely throw us off the scent of the earliest evolutionists 911 as if 
in thoae days it would have made a pin's difference to him, or any 
one else whom he includes in die us, whether the scent of the 
earliei evolutionists lay strong or weak in the track In these 
days he should know, if he knows anything of the history of 
opinion, that these predecessors of Mr Darwin, with their great 
though varied merits, had been laughed down, and, for all 
popiuar estimation, might be 'aid to have disappeared To have 
relied in any way on Uieir authority when Mr. Darwin’s book 
was find published might well have increased the mouutam of 
prejudice against his views without 111 any way relieving the weight 
of ridicule that lay upon iheirs When the whole scientific world 
had been stirred to its foundations and when the whole world almost 
hid been routed into paying attention to science by the awakening 
genius displayed in the new exposition de ttnim natura, 
then, when it could best be done, Mr Darum turned ridicule 
into renown, and made all who could oven remotely claim to 
have anticipated or shared his views participator* of his fame 
Not those who scatter seed at random, hut those who cultivate it 
In chosen ground with indefatigable industry and prevailing skill 
should, I imagine, be considered the chief benefactors of man¬ 
kind j and in like manner the fancy that may have fluttered use¬ 
lessly thiough many brains becomes at last a fruitful hypothesis 
or a wide-stretching theory when it falls beneath the cultivation 
of undaunted genius T R R. Strbding 

Tunbridge Wells February 7 

“Prehistoric Europe" 

Will you kindly allow me a few words in reply to certain 
statements mode by Pi of Dawkins in his notice of my 11 Fre 
historic Eui ope ” I shall not remark on thepciplexing confusion 
which he gravely puts forward as an outline of tny general argu¬ 
ment further than to say, m all sincerity, that I fail to recognise 
in it any trace of what that argument really is T he few obser¬ 
vations I have to make Oiall be confined chiefly to questions of 
fact 

1. Mr Dawkins states that I ask geologists to believe that the 
mammal if crous gravels with Paleolithic implements, whn.li 
overlie the chalky boulder-clay of East Anglia, were covered 
by Hn uppei and younger boulder-clay, which latter “ has been 
removed so completely lint no trace of it is now to be seen," 
Now I do not believe that the gravels 111 quest on ever were 
covered by boulder-clay, nor have T written anything which 
could justify Mi D.awluns 111 attributing to me nn opinion so 
absurd 

2. The account I have given of Victoria Cave was written 
after a careful perusal of all that has been said about it, and my 
proofs weie submitted to Mi Tiddeman, who reported on the 
explorations, and therefore I have every reason to believe that 
my description is correct 

3. The bo-called Uppei Pliocene deposits at Mont Perrier are 
described m detail by TJr Julien, who ihows that they are truly 
interglacial, being younger than the great “ pumice oils conglo¬ 
merate" with its striated stones and blocks, and older than the 
more recent moraine* of the same neighbourhood Dr. Julien 
remarks “La pinode pliocene suptrieure doit dispnraltre de 
la science.’ 1 He correlates the interglacial beds of Mont Pemer 
with those ^f Diirnten. 

4. The ligmbes of leffe ud Borlewa, according to Prof. 
Stopanni, wno has carefully ntudied those closely adjoining dis¬ 
tricts, belongs without any doubt whatever to the glacial series ; 
and his observations I have confirmed by a personal examination 
of the ground. They are •generally admitted by Italian and 
Swiss geologists to be on the same horizon as the lignites of 
Durnteu. 

5 I have not asserted Lhe interglacial age of the so-called 


Pliocene of Olmo. The newer deposits in the Upper Val 
d'Arno, which have usually been assigned by palaeontologists to 
the Upper Pliocene, have been shown by Prof. Mayer, after an 
exhaustive analysis of the evidence (as well stratigraphical os 
paleontological) to belong to the Pleistocene , and as their 
mammalian fauna corresponds with the fauna of the lignites of 
Leffe and Uorlezra, 1 have said that this fact 1* “significant," 
meaning theieby that the beds m question may very likely be of 
the same age as those near Gandino. 

6 Mr. Dawkins 'ays that I deal with my subject not with 
the impartiality of a judge, but as an advocate, and that 1 have 
only called those witnesses which count 011 my side I ant 
probably as well acquainted wilh the literature of the subject as 
my critic, and aftci many yeais' careful reading and study must 
confess that I have not encountered any evidence that contradicts 
my views. Had it been my fortune to come upon such evidence 
I feel sure that I should not have been so weak and foolish, or 
so untruthful as to have ignored it. Doubtless I have met with 
many forcible statements of opinion hy Mr Dawkins that he 
does not agree with me ; but I may remind him (and not for the 
first time) that mere expressions of opinion, however emphatic, 
prove nothing save, as a rule, the sincerity of lum who utters 
them. 

7. My critic further ventures the statement that my classifica¬ 
tion “is based on ice, and ice only " IIow very far this Is from 
being Lhe cane any candid person may see who shall Lake the 
trouble merely to tun his eye over Lhe “ contents” of my book. 
Geologists rightly iefu c e to accept classifications which are 
based upon so nanow a foundation as a single series of pheno¬ 
mena, such, for example, as Mr Dawkins’s attempt to classify 
the Pleistocene hy reference to the mammalia alone—a classifi¬ 
cation which, while it draws the line that *epaiate* Pliocene 
from Pleistocene at the base of the glacial deposits 111 England, 
would carry the same line, in France and Central Europe, 
through the middle of the glacial series. Or, to put it another 
way, if we accepted Mr. Dawkins’s classification, we should be 
forced to admit that the Glacial Period attained its climax in 
France and Central Furope during PliOLcnc times, but that it 
did not begin in England until after the Pleistocene had com¬ 
menced And this is Lhe classification which, as may be 
mfeLred flora the tenor of my critic'* remarks, I ought to 
have adopted. 

Mr. Dawkins's remarks upon my views in regard to the 
evidence of climatic changes I am sorry to '-ay I do not under¬ 
stand All that 1 am suic of is that he has quiLc killed Lo gra*p 
my meaning—that he has attributed to me opinion* which I have 
done my best to refute—in a word, th.it he has strangely mis¬ 
represented me, Uut I need not attempt to set him right, as 
those who arc sufficiently interested in the matter are not likely, 
after thi* repudiation, to accept his travesty for a reliable 
presentment of my views JAMES Geikil 

Perth, January 7 

On Duat, Fogs, and Clouds 

A rURious confirmation of Mr Aitken's theory of fog was 
brought to my notice a short time ago A friend or mine rending 
in S treat ham, struck with the perfection of the heating arrange¬ 
ments in American residences, filled up his hou*e with a similar 
contrivance In the basement was a furnace and boiler which 
warmed pure air that entered from without, and circulated at a 
regulated temperature throughout the house, A water-pipe that 
was connected with the boiler became stopped by frost, an 
explosion ensued, and the hou'e was filled with so-called steam 
(hat fog, in fact) from top to bottom Wherever a cold surface 
(clock faces, metal fixtures, &c.) was found, even in the topmost 
bed-rooms, the vapour condensed and left behind it black carbon 
dust. Nowhere else was thi* dust found 

Again, few persons who have read Mr Aitken's paper can 
have noticed the dejected appearance of the Ute beautiful snow 
on the first morning of the welcome thaw without thinking of 
his theory. What on the previous evening was a clean dazzling 
mass of exquisite white became a sooty speckled heap of dirty 
snow As the sparkling crystals liquefied into water which 
drained away, Lhey left behind the aust and carbon, 'around 
which, according to Mr Aitkcn, they originally formed, becoming 
by multiplication molar and visible. In the streets of London 
the mosses of white snow rapidly became, as somebody remarked, 
like streams of cold cafi au /ait. The whiteness rapidly disap¬ 
peared and left behind mere dirt. 

It may interest some of your readers to know that in 1537 
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Benvenuto CeLlirn was attracted to Pans from Florenae in conse¬ 
quence of the much clearer and more beautiful atmosphere in the 
capital of France than in Italy ! Thi* fact is derived from the 
artist'i autobiography What a change now I Pans is rapidly 
becoming ns bad ah Lund on W H Prllcil 

Febiuary 5 

In Nature, vol xxm P 19s, I found an interesting abstract 
of a paper read to the Royal Society of Edinbuigh, December 
20, by Mr John Aitken, showing "that dust is ihe germ of 
which fogs and clouds aie the developed phenomena ” It is not 
in the least the lntcnLion of this letter to diminish the value of 
the above-mentioned paper and experiments, but I wished to 
say that already, several years past, the same result were obtained 
by Messrs Cuulier and Moscart(iS75) in Fiance {Natuifoisihei, 

1 875, p 400, /ouinal de Phartnaiu et tie Chimu , seine 4, xxii 

p. 165) 

In my "Thcone cosnnque de l'Aurorc Pulaire,” p. 36, I 
have aheady pointed out the great importance of these results 
on the relation betw ccn aurora and clouds and the danger of 
measuring the height of auroral displays by menn^ of superior 
cloudy apparitions (ii. 35) In facL, if Lhe invisible aqueous 
vapour is able to reach much higher regions Ilian terrestrial dttsl, 
and if aurora, a’-e in close connection with uisniic.il mattei in a 
state of extreme division, like oui theory aLtempts to prnvr, this 
cosmical maltci is without any doubl enabled to form aqueous 
clouds in a much higher than the usual level, Mmeovcr we have 
already! in 1873, in the Gciman journal 6Wa(Koln und Leipzig, 
E 11 Mayer), asked " Welches wolil die weitere Kolle dei 
Eisen- und anderen Dampfc sei, welche nacli der Vcrbrcnnung in 
den oberen RLginnen der Atmusplure scliwebcml blciben und 
otTenbar nach vollstaudiger Al>kuhlung einen Nieder-.chlag von 
fern vertheilteni Eiscnoxyd und anderen StolTen bildcn bolllcn 
diese Theilchen keine Veranlassung geben konnen zu den 

von deutschen Beobachtern so oft wahrg'.nommenen ‘ 1’olar- 
bandem, J 1 tleren 7 usamincnhang mitdem Nonllicht schon ufters 
dargelhan ward, aber hishei unerklart blieb Noch w uiden wir 
hinzufugen knnnen, mit Ilinweis auf die Beobachtung SccchPs 
ernes angeblichcn Nordlichts hei 'Page (Nature, OcLober 17, 
1872), dass auch die bis jetzt ganz uncrklarte, eigcnthumliche 
Gestalt der Cim, mit lhren ganz regelnussigen, auf em gewisses 
Gcsctz hndeutenden transv crsilen Verzweigunpm, von der 
Auwesenhcit feiner Eiicn^taubkernc in den Eisnaucln modichcr- 
weise bedmgt 1st. Hekanntlich schwthen ditsc C1111 in den 
hochslen Wolkenregionen " 

It will further be generally known that microscopic meteorites 
have been found in the centre of hni 1 st ones ( Co?nf f es rendu*, 
1872, p, 683) If, J H. Ghoneman 

Groningen (Netherlands), Jamiaiy, 188T 


New Cases of Dimorphism of Flowers—Errors 
Corrected 

Reviewing my notes and drawings of some years ago, I find 
the following now cases of dimorphism of flowers — 

1, Spring* persica, L. p cultivated 111 the garden of the Lipp- 
itadler Realschule, is gynomonreuDua. In the same inflor¬ 
escence thero are found a majority of hermaphrodite flower* of 
larger size and a minority of female- flowers of smaller size The 
hermaphrodite flowers are huinogamous and short-styled, like 
•bpnnqa vulgaris , L. (H, Muller, 11 Die liefruchtung der Ulumen, 1 ' 
P- 340 » Fig 125). The anthers of the female flowers, which 
are much, reduced in size and never contain any pollen, are 
inserted sometimes above, sometime* beneath, but commonly in 
the same height with the stigma. In some few of the small¬ 
sized flowers the number of the petals is reduced to three. 

2. SieUaria glauca, L., near Lippstarit, la gynod lore ions, like 
Si. gramme* , L , as described by F. I udwig {tint, Cemtralblatt , 
No. vi p. 28), some stem'! bearing small-sized flowers with very 
reduced anthers of white colour and greatly-developed stigmas, 
a vast majority of other steins bearing larger-sized proterandroui 
flowers witix anthers of red colour, 

3- SAmfdta arornsrs, L., near Lippatadt, is likewise gyno- 
dicecLoui, iu hermaphrodite flowers bang proterandrotis and 
larger Died, with a corolla of 3^4 mm. diameter, its female 



floweis possessing a corolla of only 2^-3 mm diameLcr, wilh 
extremely reduced anthers 

4 Asptntla tmetoria, I , produces in Thuringia so frequently 
flowers w iLh only three petals that in those stems examined by 
myself by far the greateat part of the flower-. were three 
pLtaled. 

In my book 11 Alpenblumen ” Dr. Fockc of Bremen has 
delected two emirs of naming, which immuhalcly uugkL to be 
corrected the flower described and illustrated on p 171 11 not 
Amfiefrum nigrum , but Azalea piotiifnbcus, like that of p 377 , 
Cij inthe, in pp 264, 265, is noL my or, L, but ^lab^a, Mill = 
alpina, Kit Hermann Muller 

Lippsladt - 

Geological Climates 

I have rend with much interest and mention the letters 
that have appeared in recent numbers of Naiu 11 l on the 
subject of "geological climates," and although it must appiar 
presumptuous on my part to do *n ( I shall endeavour to show 
that each nT the distinguished writer, of these lcLters nuy be 
somewli.it in error on at least one point, which—if I im right— 
umsi milcTially affect the correctness of lhc conclusions lliey 
have conic to 

1 llnnk that Mr. Wallace, whilst vevy justly giving the Gulf 
Stream and other cui rents which might exist wtic certain lands 
submerged, ciedit for great influence in nmeliointing the nguur 
of climate, does not like into sufficient consideration the fact 
that the waters of the Gulf Strenm, although waimer, are, in 
consequence of holding much more salt in solution, heavier than 
the colder and less saline Arctic current 

Some expeiiments •'how', as clearly as anything done on a very 
small scale can, that two waters biought as nearly as possible to 
the conditions of the Gulf Stream and the Arctic ament do not 
mingle when simultaneously poured into a long narrow' gla^s 
trough, the Arctic wnler invariably taking its place on ihe 
surface 

Supposing then that these two currents meet somewhere about 
latitude 8o° or 81 n N , the Aictic water flowing south—if my 
experiments are of any value-—-will retain Us position on the- 
surfacL and the warm current pass underneath, and thu- lose all 
its heating influence on the air over a Polar area about looo 
geographical miles or moie in diameter 

We can have no stronger example of this effect of difference 
of density of ocean watei than is shown by the Lwo currents in 
and out of the Mediterranean Sea 

In Nature, vol xxiu, p 242, Prof Haughton says, "The 
thickness of this ideal ice cap at ihe Pole is unknown, bul from 
what we know of the Pahcocrystic ice of Banks I and and Grin* 
nel Land must be measured by bundled* of feet, and it\ mean 
tempt} atm e must be at hast 20° F btlerw* the Ji mnig-foint of 
watt r " 

With regard to Ivdh the above assumptions—which are in 
italic-.—I must beg to disagree entirely with the learned Professor 
He appear^ to consider the so-called Palxuciy-tic ice .is ihe 
normal state of the ice atomd near the Pole, and as a natural growth 
by the gi ailual freezings or increase of a single floe during a 
series of jear^ , w hcrLas I am of opinion tliaL this mis called 
Palmocrymc ice is the result of a number of fljLs being forced 
over and under each olher by immense piessuu caused bv gales 
of wind and currents 

The western and northern slimes of Banks and Grmnel T ands 
are peculiarly well suited for the formation of such ice heaps, as 
they are exposed to the full force nf the prevailing north and 
north-wcal storms, which pile lip Lhe ice in a wnndeiful manner 
on these shores and others similarly placet 1 , for a distance of 
miles seaward The whole of the west shore of Melvile 
Femnsula is so lined with rough ice of this kind Lhat sledging is 
impossible. 

It will wholly depend upon Lhe form of land—if any—at 
or near Lhe Pole, whether or not any JlocLcrgs arc (here If 
there is nn Imd it is probable there will be few or none, as 
the ice will meet with no great obstruction, as ll is driven by 
winds and currents 

I have no authorities by me that give the thickness of ice 
formed in one season at or near the winter quarters of any of 
the Arctic expeditions, except my uwn in 1853 4 at Repulse Hay, 
latitude 66" 32' north. 

The measurements of the ice—taken at some distance out in the 
bay where there was very lutlc snow—and the mean temperature 
of the air are given on next page 
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iB S3 Ice IhiLkncu, Increase Me ” Temp F 

Deccmbar ao — 4 fact 7 Inches — , . -14" 5 below sero 

1B54 

January 94 . 5 feet 5 inches 14 in 35 days -30 '<5 ■■ ■> 

February ■> 7 Feet ol inch . art in 3a days . — 34] 9 ,, ,, 

April a 3 1 B feel ii inch iaj in days ... — B‘ 5 „ 

May 35 , B feet ij inch ■ none 30 days +*4* above kid 

The above table shows that Ihe ice ceased to increase in thick¬ 
ness some time between April 25 and May 25, after which it 
decreased rapidly, but I was unable to decide what proportion 
of this decrease was due to thaw and evaporation from the 
surface, and what amount from the lower part of the Aoe that 
was under water no doubt by for the greaLer effect wu produced 
by the two first causes 

Eight feet may perhaps be considered a fair or rather a high 
average of one wiuLer’s formation of new ice (not increase of 
an old fine) over the whole of the Arctic Sea, because Repulse 
Bay, although in a comparatively low latitude, was particularly 
favourable for ice-forma Lion, there being no currents of any 
con^eouence. Where there are currents, one year'** icc does not 
exceed three or four feet. 

The winters ice of 1875-6 at Discovery Bay, in latitude 
8i u 40' N , did not exceed, if 1 remember correctly, six feet in 
thickness 

Even were these great compound floes, calle 1 ralxncrydic 
ice, found at or near .the Pole, and of only the same thickness 
as those seen at Grinncl I and—instead of 11 hundreds of feet ” 
—they would not probably have nearly so low an average tem¬ 
perature all Lhe year round as 2o° F. below the freezing-pomL of 
water, because only une-sixth of their mnis would be exposed to 
very low temperatures for about six months of the year, Lhe 
surface being during that time protected by a more or less thick 
covering of snow, whilst at least five sixths of Lheir bulk was 
under water, having a temperature for Lbe whole twelve rnonLhs 
at or above the freezing-point of the sea The question is, 
how far the very low tempci alures of an Arctic winter do pene 
trale a mass of, say sixty feet of ice, the surface of which is 
covered with a foot of snow, and fifty feet or five-sixths under 
water of a temperature at or above the freezing-point of the 
sea ? 

From my experience on a much smaller scale, I do not believe 
that the atmospheric cold would, under the circumstances men¬ 
tioned, penetrate to Lhe lower surface of ice sixty feet thick, 
and if it does not do so there would he no increase to its thick¬ 
ness during winter 9 

An excellent example of formation of Palscocrystic ice, or 
floe-berg is afforded by the experience of the Austro Hungarian 
Expedition under Weyprecht and Paver in the Darentz Sea in 
1873-4. lheir ship was lifted high out of the water by the 
pressure of the floes, which were forced over and under each 
other to a great thickness and extent in a very few day-. 

The ship and her crew were helplessly drifted about for many 
months, during which the floes were frozen togcLher into one 
solid mass, and the inequalities of the surface in a great measure 
filled up with snow-dnft. John Rae 

4, Addison Gardens January 29 


On the Spectrum of Carbon 

In addressing Lo you my former letter regarding Dr. Watts’s 
experiments on the spectrum of carbon, it was not my Intention 
to enter on any discussion concerning matters of opinion The 
reference made in that letter to the difficulty of perfectly drying 
a gas so as to eliminate the ultra-violeL spectrum of water had 
reference to gases at ordinary atmospheric pressure , and the 
expectation a gas wdl be dried 11 to all intent* and purposes ” 
by the use of a U tube of phosphoric auhydnde goe^ far to 
explain the origin of different experimental results The cogent 
experimental evidence which Dr. Watts justly demands may, so 
far as the relations of carbon and nitrogen are concerned, be 
found in our complete papers on the spectrum of carbon com¬ 
pounds in the Proceedings of the Royal Society. 

The supposition, which appears to be a difficulty to Dr. Watts’s 
mind, that traces of nitrogen in hydrocarbons give with the 
spark the spectrum of nitrocarbons, and that traces of hydrogen 
in cyanogen give the hydrocarbon spectrum, is not only "reason- 

1 The mean "temperature opposite to April 11 that of March and April 
combined, and it will be sren that the average increne of ice for each of 
these months is only 6} inches 

" That the sea raisee ihe temperature of the ica on its surface even in veiy 
eold weather, ti evinced by the fact that a snow hut built on the ice 11 
warmer than if built on the land. 


able," but appears to me most consistent with the spectrum 
observations on the whole, and with the chemical regarding the 
formation and relations of acetylene and hydrocyanic acid. 
Cambridge, January 22 G D. LlVElNG 

Vibration of Telegraph Wires During Frost 

Mr T. M Reads asks for an explanation of thu* pheno¬ 
menon. In Science Gossip for 1874, p. 254, there is a short 
article of mine on " Frost Phenomena,” and one of those referred 
to is this curious vibration of telegraph wires 

The explanation there suggested, which was only a guess, is 
probably incorrect j but I think I can give Lhe true one now, and 
it is, as usual m such cases, extremely simple 

Hoar frost is only deposited in air which is nearly at rest, a 
strong wind shakes it down as U forms But there is nearly 
always a slight air-current in one definite direction, and the ice 
spicules are built up 11 in the teeth ” of this current, that is on 
the windward side of Lhe wire or twig. 

They always point tvwafds the wind. When Ihey have 
attained a length of, say, half an inch, if the direction of the air- 
current slightly changes, it may strike the comb-hkc fringe no 
longer on the points, but on the side, and, obtaining thus a 
leverage u A -on the v ire, will twist it round till the pressure is 
balanced by the torsion. If the jireBsurc were absolutely constant 
the wire would perhaps remain in this position, but the very 
slightest vanalion of pressure would set up a vibratory motion, 
and this, I think, must be the Irue cause of the phenomenon 
BirsLal Hill, I eicester, February 5 FT. MOTT 


The Star Oeltzen, 17681 

The star Oeltzen, 17681, whose spectrum was announced by 
me to consist mainly of a yellow ana blue band (Nature, vol 
xxii p. 483), proves to belong to the same class as the three 
stars in Cygnus discovered by Wolf and Rayet 111 1867 (Comptes 
rendus, vol lxv p 292), A curious feature of these spectra is 
that they resemble each other uirhout being identical, the 
relative brightness of the lines being very different. A further 
study of them is much to be desired. 

Cambridge, U,S , Januiuy 24 Edward C Pickering 


Zeuglodonha 

In consequence of my letter in Nature, vol xxm p 54, the 
sub-editor of the Graphic was kind enough to send me the 
number of that paper containing the engraving of the animal 
seen from the City of Baltimoie (not City of Washington , as I 
hod misunderstood), and which is that of April 19, 1879 The 
skeLch from which this was taken was sent by Major II. W J 
Senior of the Bengal Staff Corps, with the following description, 
viz. — 

"On January 28, 1879, at about 10 a.m., I was on the poop 
deck of the steamship City of Baltimore , in lat 12° 2B' N long 
43" 52' E. I ob^rved a long black object abeam of the ship's 
stem on the starboard side, at a distance of about three-quarters 
of a mile, darting rapidly out of the water and splashing in again 
with a sound distinctly audible, and advancing nearer and nearer 
at a rapid pace. In a minute it had advanced to within half a 
mile, and was distinctly recognisable as the veritable 1 sea- 
serpent ' I shouted out ■ Sea serpent 1 sea-serpent 1 call the 
captain 1 1 Dr C. Hall, the ship’s surgeon, who was reading 
on deck, jumped up in time to see the monster, as did also Mils 
Greenfield, one of the passengers on l>osrd By this time it was 
only about 500 yards off, and a little in the rear, owing to the 
vessel then steaming at the rate of about ten knots an hour in a 
westerly direction On approaching Lhe wake of the ship the 
serpent turned its course a little away, and was soon lost to view 
m the blaze of sunlight reflected on the waves of the sea. So 
rapid were its movements that when it approached the ship’s 
wake I seired a telescope, but could not eaten a view, 11 it darted 
rapidly out of the field of the glaas before I could see it. I was 
thus prevented from ascertaining whether it had scales or not, 
but the best view of the monster obtainable when it was about 
three cables’ length, that is about 500 yards distant, seemed to 
show that it was without scales. I cannot, however, speak with 
certainty. The head and neck, about two feet in diameter, rose 
out of tne water to the height of about twenty or thirty feet, and 
the monster opened its jaws wide as it rose, and closed them 
again as it lowered its head and darted forward for ■ dive, 
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reappearing almost immediately some hundred yards ahead The 
body was not visible at oil, and must have been some depth 
under water, as the disturbance on the surface was too slight to 
attract notice, although occasionally a splash was seen at some 
distance behind the head. The shape of the head was not unlike 
pictures of the dragon I have often seen, with a bulldog appear ■ 
ance of the forehead and Q/ebrow When the monster had 
drawn its head sufficiently out of Lhe water it let itself drop, as 
it were, like a huge log of wood, prior to darting forward under the 
water. This motion caused a splash of about fifteen feet in 
height on either side of the neck, much in the shape of a pair of 
wings." 

The italics in lhe foregoing and in the account of Capt Co* 
are my own. 



Fio i —The Animal ns «ecn firum ihe City of Washington 

The engraving being n large one, of which the foreground h 
formed by the deck or the steamer, I have copied and send with 
this that portion of it which shows Lhe animal; and in this it 
should be observed that besides Lhe splash rising round the neck 
“like wings,'* the separate splash at some distance behind the 
head is also shown, the position of which corresponds to Lliat 
where the cetacean tail occurs in the figure sent by the captain 
of the Kiushiu-man *, which accompanied my first letter The 
foam around the neck, I think, may be due to the splash of the 
humeroid paddles which a cetacean should possess. 



Fig 3 —The Animal ai fint i^en iroin II hi S Dtrdalus 

' The sub editor of the Graphic has also been kind enough to 
obtain for me I racings from the three figures given in the Illus¬ 
trated News of October 28, 1848, of the animal seen from the 
Daedalus. From two of these I have made the accompanying 
reductions to one fourth (linear) of the originals ; and the head 
portrayed in one of these (as seen when the animal passed close 
under the stern of the Dmdalus) is evidently not reptilian, but 
mammalian , and it seems to bear out the "bulldog appearance 
of the forehead and eyebrow " which Major Senior describes in 
hu case. 



FlC. 3 —Held of lhe Animal hi seen when pissing passing under lhe stern 
or lhe Ditdolus 

From the Times of September 24, 1879, I cut the following 
notice — 

11 Capt. J. F Cox, master of ihe British ship Privateer, which 
arrived at Delaware breakwater on the 9th inst. from London, 
lays *— 1 On the 5th ult, loo miles west of Brest (France), 
weather fine and clear, at 5 p.m., as I was walking the quarter¬ 
deck, looking to windward, I saw something black rise out of 
the water about twenty feet, in shape like an immense snake about 
three feet in diameter. It was about 300 yards from the ship, 
coming towards us. It turned its head partly from us, and went 
dawn with a great 1 plash, after staying up about five seconds, but 
rose again three times at intervals of ten seconds, until it had 
turned completely from us and was going from ui with great 


speed, and making the water botl all sound it I could sec its 
eyes and shape perfectly Jtwas like a gicat ctl or snake, bat 
as black as coal tar , and appeared to be making gieat exertions 
to get away from the ship I have seen many kinds of fish in 
five different ocean*, but was never favoured with a sight of the 
great sea-snake before." 1 

In this account w e have almost a duplicate of that of Major 
Senior in the dropping of lhe animal with a great •■plash into the 
water prior to its darting forward under it, while the boiling of 
the water around, which is so inconsistent with the muLiun of a 
*nake in water (which I have more than once seen) evidently 
resulted from the strokes of the cetacean tail, and possibly also 
from those of the paddles, as in the cx^c witnessed hy Major 
Senior The black colour also is descnbed in both cases 

Capt. Drevar, Lhe statutary declaration of w horn and of several 
of his crew I quoted in my former letter, has written to me, and 
tent me a printed account (which he says he has circulated) of 
the conflict which he witnessed, and of the subsequent appear¬ 
ance of the animal rearing its long m_d out of the water This 
is satisfactory as showing that the declaration I quoted was no 
hoax, as I leaied it might have been, hut Capt. Drevar rejects 
with disdain my suggestion that the ammal he saw was not a 
serpent, llrough I puiutcd out to him that nothing having the 
form of a snake would pus L e*s m its* submerged portion the 
buoyancy neccsnry to enable it to elevate so great a proportion 
of its length out uf water. 

Judging from the figurei which accompany Lhis and my 
previous letter, it appears to me that lhe external lurm of the 
animal must resemble ihe well-known Plesiosaurus, if we 
imagine the hindei (feinuroid) paddles of that Enaho\aurtan to 
be absent, and a cetacean tail (which is their liuUiologut), to be 
present in their stead. Since 111 the direction of the Porpessc 
the cetacean in external form so closely simulates the fish, so it 
may in another direction simulate this Mesozoic marine saurian, 
or the gigantic Elasmosaums of lhe Amenc.au Cictaceous for¬ 
mation*, of which a nearly perfect skeleton 1a described by Frof 
Cope as foity-five feet in length, the neck constituting twenty- 
two of this length 

Whether, through yuur circulation, any light on this subject, c a 
far as the character of the skeleton of Zeuglodon teioidex u 
concerned, maybe forthcoming from Ameucan \ alccontologista 
remains to be seen , but there ought, I submit, to remain no 
longer with natuiah'ds any doubt that a hitherto unknown group 
of carnivorous cetaceans, with necks of extraordinary length, 
inhabit the ocean. 

It ^ccms to me also most probable that the conflicts which 
have been so often w ltne&sed (and which Mr Fa^ece in his letter 
in Naiuri:, vul xxm p 35, says he himself twice witnessed), 
and referred to the Thresher, have been attacks by the animals 
111 question upon whale*. Searlls V WOOD 

Martlesham near Woodbndge 


Ice Intrusive in Peat 

I have just returned from a walk on the shore at Crosby, 
where I have been much interested in observing une of the effects 
of the late severe frost combined with the present thaw 

At the Alt Mouth is a submarine peat-and forest-bed, and, 
lying over it, I was much surprised to see innumerable slabs of 
peat, which an examination showed in most cases contained 
iiilLrlaminalions of ice. One slab measured 5 yards by ij yards 
by about 8 inches Muck, and right through its mass in a parallel 

I ilnne with the surface, separating the peat into an upper and 
ower layer, was a slab of transparent ice, wedge-shaped, being 
4 inches thick at one side, diminishing to I mdi at the oLher. 
How the ice got Lherc was the surprising thing, as the peat is 
very hard and compact, and about 18 inches Lluck. The holes 
or plnces from which the sea had quarried these frozen dabs 
were plainly to be seen, and I noticed round one of them that 
the edges or bps of the peat had been forced up by ice inserting 
itself between the laminie. 

A good deal of wattr ordinarily oozing through the sandhills 
flows or trickles over the surface of the peat, and as nearly six 
inches of rain fell in December last, ai.d the two previous months 
were wet, the quantity of water would be abnormally increased. 
In some way or other it must have percolated along ihe peaty 
laminae, and by gradual accretion the frozen water has forced up 
the layer of peat above it. This has occurred at neaps, and the 
late high tide*, assisted by the thaw and the decreased specific 
gravity of the mas*, has lifted the frozen slabs of peat and 
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inclosed slabs nf ice, and torn them from the unfrozen anti softer 
pent below. Ihe idabs may be compared to sandwiches, the ice 
rejjreseiitiJig lhe meat The ice is evidently fiesh-witcr ice, and 
possesses a striated priMnatic structure nt right angles to its 
surface. In places it protrudes like a Longue from the peat, and 
is thm occasionally peifoiatcd with lonml liole^ evidently me!led 
through it. 

Is it not possible that some of the beds men tinned by geolo 
gists in Kii'-wi md Noith America, consisting of alternate layers 
of ice and eailh nr giavel, may have been formed similarly by 
pel eolation of v.Uu, and uot be truly LiLddcd, but intrusive i 

T Millard Rlaur 
i’aih Comer, IllundclhaiKls, January 30 

I 1 S —Since writing the abo\e I have ngam visited tlie shore 
to day, but all the slabs have been lofted nut to sea by tin high 
tide V\iLh my geological liantmei I biokt oil some of the 
frozen peat in \iiu l and hud the ex 1 dm it ion given to be sub¬ 
stantially LiutU, but l also found mil the uppei layci ol peat 
was minuLdy md beautifully mltilimmated with u,e It is rjuitc 
evident that the ill 1 Liu* fiuzcn vvalu which has peicnlilcd 
frimi tin. s uul-liiIN 
January 31 

The Squirrel Crossing Water 

Xl\ 1 il having bend nf thes [Uind taking Lo the w.Uu, T end 
the follow mg nUhcnliL 1 niummieitinn I hid heard Lhe -tuiy 
(old by anothu piruii, and tliinkiii" it nf suihuLnl mLLiC't I 
requeued lier In grl it m detail fmin the lady unJu uhuse 
peisuuai nliscMaLimi it had mmc I ills tin- lattei hn., most 
kindly ujnipliLil null, ami I foiuanl it, llusting it in iy prove of 
inlen si Id Mime of the leulus of Naiuki inLeiLSteil m the 
habits nf uiLinal Lncli Vml, in Pei ill sin 1 c, in 11 IJj.fi|uIndilci, 
is about fiim miles m length, will] a mem bieadLh nf about one 
thud nl 1 mile -1 Lonsiduable extent ol w iter fur su small a 
rodent to lace .1 ml ciu^, 111 ‘'Lncli, l suppun, of new nutting 
grounds 

11 II (jOI)WIN-Au il I n 
Thalfoid 1 Imlisi , nc ir (huMfonl, Kl)i mi) <J 

11 Mi>init<jH/ui/HL\ Cupar Pi/e 

11 When 1 on 111; tivj ladies down I och VuiJ, one altuiiumi last 
August, l ohsnved what lookul like a lmle i iH[jl of 1 c*l blown 
fui in the lii'ddII nl tlie lnLh Un coming ncaier wo siu lhat it 
hui 1 sipimel '.niinmmg ickjss, ns tad lying Hit mi the w.iUi 
We lliLii hc.nd ils iliWs SLialclinig nil the sale of tlie bn it, and 
tu our siiipn-e Lbc 111Lie bcdi igglcd sprite i|ipeaied mi the bow 
of the bn il It w.a-. LViduilly ured, toi it sit quite still, staring 
at us ami panting I lowed on toward, the shoic, hoping In be 
able to liriy il acinus, but iflei a few inmulcs il tu ambled down 
to Lbc w.ilir 1 g mi uni icmmcd it', journLy, probably fnghtciiLd 
at the 'ight uf tliL collie ilog who w.uj m the boat. Wl watched 
it swimming (ill ll looked like 1 small speck close to lhe slioie, 
but Inst -lgiit ol jl befoiL* it landed ” 


M v-uaU i—L' U P, 18, ( romwcll Place, S \V , a ks 
Can am re,win of Naiuki- infurm me as to 111 whai books m 
pamphlet-, I can obtain the best information 1 elating to ths 
height .and length of sea waves, especially when considered m 
relation to the navigation of vessels f 


BARON NORDENSKJOLD IN FINLAND 1 

S ii known, Baron Nordenskjold was born in Finland, 
and completed his btudies at the University of Hel¬ 
singfors After his recent. visit to bt Petersburg, where 
the celebrated explorer was made much of, he promised 
to stop at Helsingfors a few days, for the first time after 
his successful discovery of the North-East Passage and his 
circumnavigation of the Eurasian Continent Having pre¬ 
viously paid a short visit to his paternal hall (Frugal d) t N or- 
denskjold, accompanied by the Baroness his wife, ainvcd 
at Helsingfors on Lhe evening of January 13 He was 
received at the railway station by a deputation consisting 
of the Kector of the University, Mr H Lagus, the 

1 From a HelsiuRforg Correip indent 


President of the Finnish Society of Science, Mr. G 
Mittag-Leffler; the Secretary, Mr L. L Ltndeldf, and 
others, as well as a select chorus of students, who sang a 
few patriotic songs Before the station-house a crowd 
numbering thousand* of people stood cheering and 
greeting him 

On January 14 Lhe Soriety of Science had arranged a 
special meeting, to which friends and followers of science 
had been invited, and at which were present members of 
Government, professors of the University, a few of the 
higher military dignitaues, and a gie.it many fashionables 
of the town, ladies as well as gentlemen After an inter¬ 
esting lecture 1 On the Religions of the Populations of 
Siberia " by the linguist, Piof A, Ahlquist, lhe President 
of the SoLieLy of Science, Mi Mitt.ig-Lefller, presented 
to Baron Noidenskjold a gold medal stiuck by order of 
the Society of Science, in memory of their icnowncd 
cuuntiyman and honorary membei, and of the lcmarkable 
histonc.il event lhe presentation of the medal was 
accompanied by an address, in which it was stated that 
the Society of Science, being neither wealthy nor nume- 
lnus, and well remembeiing to what a little nation it 
belonged, could not and would not ti y to (umpetc w ith the 
many eminent scientific societies which had already 
honoured him w iLh their grants ind gifts Yet the Society of 
Science hoped Union Nordenskjold would kindlyaccept this 
tnbutc nt admitation, as having issued fiom his native 
country Noidcnskjold expresse 1 hi, gratitude in a 
hearty in inner, and then gave a lecLure on his li Observa¬ 
tions of lhe Noithein Lights at Behring Strait, Jl which 
grcitlycxiitecl the interest of his luJiliilc Nordenskjold 
was then entertained at dinner by the Scientific Society 
and the UnivusiL), at which entertainment toasts were 
given in lionout of Baron Nordenskjold, the Baroness, 
and the members of the Vn/a 1 \pcdmon At the close 
of the dinnci a Luichlight procession, arianged by students, 
appealed, paving horn tgc to tlicir celebrated rountrvman 
by singing and chceiing 

The Helsingfors SkaLing Club having meanwhile 
adorned its skaling-unk on the ia with electric lights 
and innumei ,ible Jatnpa and toiches, Llu_n had .1 visit from 
the Baron He w is revived with singing by a student 
chorufc, followed by the appearance of two polar bears 
wiLh .1 chan on skate 3 , who, giving him kind regards from 
Spitsbergen and Siberia, took him at a tiernendous rate 
up to a pietty liLLle ice temple, wheie he was greeted by 
twelve joung ladies and gentlemen, all dressed in the 
pictuiesque cosLumes of the Chukchis These gave hun 
a hearly welcome, and then, with the bears, per- 
lormed a characteristic dance on skates Surrounded by 
thousands of cheering spectators, he was taken back to 
his carnage again by the beais In expressing his grati¬ 
tude Nordenskjold said that if the Chukchis, and especially 
the ladies, had been so civilised he would most certainly 
not have left them so soon 

The folio it mg day he was invited to dinner by the 
Govcinor-Geneial ot Finland, Count Adlcrberg, and in 
the evening the inhabitants of Helsingfors gave a splendid 
banquet, aL which toasts were given in honour of the 
Emperor Alexander II and Ring Oscar II , followed by 
a speech by Prof L L Iandelof, relating Baron Nord- 
enskjoldG greal deed, and inviting Lhe audience to drink 
to his health Other toasts were also given til honour of 
the Baioness Nordenskjold, the promoters and members 
of the Ve%a Expedition, the Fatheiland, &c Norden- 
skjold’s appearance in Finland excited neat rejoicing 
everywhere, but amid that rejoicing the melancholy 
thought occurred to one's mind that he had been denied 
the opportunity of living, and acting, and working in hia 
own country 

On January 16, early in the morning, he left Helsing¬ 
fors ; once more the singing of the students sounded on 
the platform amid loud cnes of u Hurrah" from friends 
and admirers 
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THE JOHN DUNCAN FUND 

M R JOLLY informs us that the subscriptions sent to 
form a fund to iai*e this old botanist above the 
need of parochial relief and provide for his comfort during 
his remaining years, has alieady reached a considerable 
sum, all which has been sent spontaneously from all parts 
of the country, without the formation of any committee 
or pressure whatever. Mate coming in daily, and the 
old man's future independence would seem in the end to 
be pretty well assured The sympathy shown in Lhe case 
has been widespread and of the warmest kind Her 
Majesty the Queen has graciously sent 10/, and the Duke 
of Argyll, who sent 10 L at first, wntcs that it is .1 sub¬ 
scription which ought to be zealously suppoitcd by all 
who aie interested in Lhe pursuit of science, and who 
honour the high moral and intellectual qualities by which 
John Duncan is distinguished All Lius speaks well for 
the generosity of the country, but more is required The 
case is without doubL unusually deserving 

The following is a list of the subscriptions which have 
been received at this ollice duiing the past week - 
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EXPERIMENT S ON ICE UNDER LOW 
PRES SURER 

/^ERTAIN lhcoreiiL.il considerations on the relations 
of the solid, liquid, and gaseous states of matter 
led me thice or four vears ago to Lhe speculation that in 
a perfert vacuum Lhe liquid staLe would be impossible, 
and that under this condition it might be possible to raise 
bodies to temperatures above their oidimry melting- 
points These ideas were mentioned to one or two 
friends at the time, but they naturally considered them 
as speculations which would not be verified by experi¬ 
ment Fiom the piessure cf other work the subject was 
for the time dropped, and it was not ull the autumn of 
1B79 that an experimental investigation was commenced 
The first substance tried was sulphur, but this was ulti¬ 
mately found to be unsuitable, as under low pressures, 
though it apparently boiled as low as ijq° C, yet at that 
■or a little above that temperature it began to froth 
Naphthalene was then tried, but as the pressure at which 
the boiling-point fell below the melting-point was less 
than about 7 urni, it was not easy to $naiutaui the pres¬ 
sure at a sufficiently low point Mercuric chloride how¬ 
ever, which was the next body tried, yielded better 
results 1 

Mercuric chloride melts at 288°, resolidifies at 270 0 - 
*75 1 anc l boils at 303°. About 40 grammes of the pure 
compound were placed in the tube a (Fig 1 ), and a ther¬ 
mometer arranged with its bulb imbedded w the salt 
The drawn-out end of the tube was connected by stout 
india-rubber tubing with one branch of the three-wayed 
U*e B, whilst the other was attached to the manometer c 
n was connected with a Sf>rengcl pump fitted with an 


arrangement for regulating the pressure When the pres¬ 
sure had been reduced by means of Lhe pump to below 420 
mm , the mercuric chloride was strongly heated by the 
fiame of a Bunsen's burner, with the following results — 
Not Lhe slightest fusion occurred, but the salt rapidly 
sublimed into the cooler parts of the tube, whilst the 
unvolatilised portion of the salt shrank away from the 
side of the tube, and clung tenaciously in the form of a 
solid mass to the bulb of the ihcrmometer, which rose 
considerably above 300’ C, the mercury shooting up to 
the top of the stem Aftei slight cooling, the air was let 
in, and under Lhe increased pressure thus produced the 
salt attached Lo the bull) of the thermometer at once 
melted and began to boil, cracking the tube at the same 
time 

I he experiment was next varied as follows —About the 
same quantity of chloride was placed in Lhe tube as before 
and hcaLed by the full flame of a lliinsen'i burner The 
lamp was applied during Lhe whole of Lhis experiment, 
and the size of the flame kept const.int throughout The 



mercuric chloride first liquefied and then boiled at 303" 
under ordinal y pressure, and whilst the salt was still 
boiling the pressure was gi idually reduced Lo 420 mm , 
when the boiling-point slowly loll to 275“, at which point the 
mercuric chloride suddenly began to solidify, and at 270" 
was completely solid, Lhe pressure then hemg 376 mm 
When solidification was complete the pump was stopped 
working, but the heat still continued to the same extent 
as before The salt then rose rapidly to temperatures 
above that at which a thermometer could be used, but not 
the least sign of fusion was observed From the comple¬ 
tion of the solidification to the end of the experiment the 
pressure remained at about 350mm 

The above experiment, which was repeated three times, 
shows therefore that when the pressure is gradually reduced 
from the ordinary pressure of lhe atmosphere to 420 mm , 
and the boiling-point simultaneously fiom 303’ to 275“, the 
salt solidifies while it is still boiling, notwithstanding that 
it is bcin^ strongly heated at the same time, and that, 
after solidification is complete at 270°, the temperature 
then rises far above the ordinary boiling-point (303°) of 
the substance without producing any signs of fusion. 
Under ordinary circumstances mercuric chloride melts at 
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288’ and re-solidifies at' 27o°-275", t.e . at a temperature 
identical with that at which Jt solidifies under diminished 
pressure as above described 
After the above experiments had been made the 
investigation had to be unavoidably deferred; and was 
not resumed till last autumn, when a larpe number of 
determinations were made of the boiling-points of several 
different substances under various pressures, and from 
these was drawn the general conclusion described in a 
letter to Nature (vol. xxn. p. 434), in September last, 
viz,. <r In order that any solid substance may become 
liquid it is necessary that the pressure be above a certain 
point, called the critical pressure, otherwise it cannot be 
melted, no matter how great the heat applied." Assuming 
the truth of this conclusion, I set to work to apply it in the 
case of icc, as it would undoubtedly have the greatest 
interest in connection with that substance On this 
account my experiments since the end of August have 
related almost solely to ice 



The problem to be solved was whether ice could be 
prevented from melting by maintaining the pressure 
below its critical pressure, ; e. the tension of its vapour at 
the melting-point, and that whatever the intensity of the 
heat applied. Now the theory of critical pressure gives 
us no information as to whether the ice, on non-fusion, 
would or would not rise above its ordinary melting-point 
when strongly heated, but as this result had been pre¬ 
viously attained in the case of mercuric chloride it 
appeared not impossible that the ice might become hot. 

The question as to the rise of temperature of the ice 
above o B , though at first but a side issue of the investiga¬ 
tion, became from its more especial interest the chief 
object of inquiry, and the experiments which have been 
made and those which are at present in hand relate almost 
solely to this point. 

The great difficulty to be overcome was to maintain the 
pressure in the containing vessel below 4 6 mm , te the 
tension of aqueous vapour at the freezing-point, for it 
will be easily understood that if the ice be but slightly 


heated the quantity of vapour given ofT would soon be 
sufficient to raise the pressure above that point. After 
several fruitless attempts, the following plan, involving 
the principle of the cryophorus, was adopted ;—A strong 
glass bottle, such as is used for freezing water by means 
of Carre's pump, was fitted with a cork and glass tube C 
(Fig 2) and the cork well fastened down by copper wire 
A and c were then filled with wet mercury (tne water 
facilitating the removal of the air-bubbles) and C con¬ 
nected with the end of the tube D E by means of the stout 
india-rubber tubing n, a thermometer having been pre¬ 
viously attached by the wire x to the lip of the tube at b. 
The tube D £ was about one inch diameter, and about 
four feet long from the bend to the end E ; after connec¬ 
tion with c it was completely filled with mercury and the 
whole inverted over the mercurial trough F, as shown in 
the figure, when the mercury fell to o, the ordinary height 
of the barometer The mercury was run out of a by 
tilting up the bottle and inclining the tube £>E By this 
means a Torricellian vacuum was obtained from A to o 
D was next brought to the vertical, and the botLle A placed 
in the trough r. A tin bottle t; without a bottom was 
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fitted with a cork, so that it might slide somewhat stiffly 
along D £ 

To begin with, the tin bottle was placed m the position 
G and filled with a freezing mixture of salt and ice. Some 
boiled water was then passed up into the tube D E, suffi¬ 
cient to form a column at M about two inches deep. The 
thermometer H had been previously arranged so that its bulb 
might be one or two inches above the surface of the water M 
The bottle a was next suiTounded by a good quantity of 
freezing mixture, in order that any vapour given off from 
the water at M might be condensed in A as fast as it was 
formed, and thus the internal pressure might never be 
more than about 1 o to r j mm. When A had been suf¬ 
ficiently cooled, which required about fifteen minutes, the 
tin vessel G was slid down the tube D E, and its freezing 
mixture removed. The water at M had then solidified to 
a mass of ice, which on heating with the flame of a Bun¬ 
sen's burner, melted either wholly or partially, and the 
liquid formed began at once to boil. The fusion com¬ 
menced first at the bottom of the column of ice, whereas the 
upper part fused only with difficulty, and required rather 
a strong heat. The fusion m this case was probably due 
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to the steam evolved from the lower portions of the ice 
column being imprisoned and unable to escape, and 
hence producing pressure sufficient to cau^e fusion, 

When the greater part of the ice had been melted, the 
tube was tightly clasped by the hand, the heat of which 
was sufficient to produce a somewhat violent ebullition. 
The liquid in boiling splashed up the side of the tube 
and on to the bulb of the thermometer, where it froze 
into a solid mass, as represented 111 Fig 3. By this means 
the ice was obtained in moderately thm layers The tube 
at the points indicated by the arrows was then strongly 
heated by the flame of a'Bunsen's burner with the follow¬ 
ing results —The ice attached to the sides of the tube at 
first slightly fused, because the steam evolved from the 
surface of the ice next the glass, being imprisoned 
between the latter and the overling strata of ice, could 
not escape, and hence produced pressure sufficient to 
cause fusion, but as soon as a vent-hole had been made 
fusion ceased, and the whole remained in the solid state, 
and neither the ice on the sides of the tube nor that on 
the bulb of the thermometer could be melted, no matLcr 
how great the heat applied, the ice merely volatilising 
without previous melting ; thus proving that if the pres¬ 
sure be maintained below the cutical pressure the ice 
cannot be melted. In different experiments the thermo¬ 
meter rose to temperatures consideiably above the 
melting- and even the boiling-point of water, the highest 
temperature reached being 18o‘ C , when the ice had 
cither wholly volatilised or had become detached from 
the bulb of the thermometer, but in no case did the ice 
attached to the thermometer melt when these tempera¬ 
tures had been reached, as erroneously stated in some 
icports of my experiments The ice attached to the ther¬ 
mometer did not partially fuse at the commencement of the 
heating, because, the heat reaching the outer surface of 
the ice first, evaporation could take place from a free sur¬ 
face and the vapour not become imprisoned, as was the 
case with Lhe ice attached to the sides of the tube. These 
experiments were repeated many times with the same 
result, except in one case in which the heat applied had 
been very strong indeed, and the ice attached to the sides 
of the tube fused completely On removing the lamp 
however foi a few seconds the water froze again, notwith¬ 
standing that the portion of the glass in contact with it 
was so hot Lhat it could not be touched without burning 
the hand 

The chief conditions necessary for success appear to be 
(1) that the condenser a (Fig 2) is sufficiently large Lo 
maintain a good vacuum For the size of apparatus 
given above it ought to be about 1 litre , (2) that the ice 
is not in too great mass, but arranged in thin layers. 
Nor must it expose too great a surface for evaporation, 
otherwise the steam 15 liable to be evolved more quickly 
than it can be condensed, and the pressure would there¬ 
fore rise above the critical pressure. Further, in the case 
where the heat is applied to the under surface of the 
layers of ice, the latter must be sufficiently fhin to allow 
of a vent-hole being formed for the escape of the steam 
coming from below, if not, fusion occurs When the heat 
is applied to the free surface of the ice the Layers may be 
much thicker In order to get the temperature to rise 
above the ordinary melting-point of ice, it is necessary 
that a very strong heat be applied, otherwise all the heat 
is used to convert the ice into steam without raising its 
temperature ; it must in fact be applied more quickly 
than it can be absorbed for changing the state of aggre¬ 
gation. Prof McLeod, who has written to me to the 
effect that he has been unable to obtain any symptoms of 
hot ice, has failed I believe on account of not having 
complied with this condition Dr. Lodge, in an admirable 
and very clear letter to Nature (vol. xxm. p. 264), has 
endeavoured to explain why "hot ice" is possible, and 
also points out the absolute necessity for supplying the 
heat more rapidly than it can be absorbed by the vapour. 


Now the question arises, Does the thermometer in the 
above experiments indicate the real temperature of the 
ice ? It has been said by Prof SLokes that the ice, though 
attached to the thermometer, is not at the same tempera¬ 
ture as Lhe latter, and that Lhe action is really as follows , 
The pressure is reduced till the boiling-point falls below 
the melting-point, and when heat is applied to the ice in 
contact with the glass tube a film passes into vapour, and 
thus pi events the ice from touching the glass except at a 
few isolated points The great latent heat of evapora¬ 
tion prevents the ice from rising to its ordinary melting- 
point, and hence no fusion occurs The ice is only heated 
—except at the few isolated points of contact—by radia- 
L1011,and therefore comparatively slowly A portion of the 
heat passes through the ice and falls on the thermometer 
inside, and the laLtcr rises in temperature , this causes 
the formation of a film of vapour between the ice and the 
bulb of the Lhcrinomcter, so that the Latter is in contacl 
with the ice at a few points only, and therefore hardly 
any heat passes by conduction to the ice 

As under the circumstances of the case this appeared 
the most probable explanation 'of the phenomena, it was 
of great importance to show by other and more con¬ 
clusive experiments whether the ice really was hot or not 
For this purpose Prof Roscoe suggested the most de¬ 
cisive test which could be applied, viz , dropping the 
supposed hot ice into water and observing the amount of 
heating 01 cooling of the latter. Up to the present I 
have only had the opporLuniLy of completing two of these 
calonmetrical determinations, and the second of these 
was merely a qualitative experiment, as the weight of 
ice dropped in could not be found, owing to a small 
quantity of the water having been jerked out of the 
calorimeter the moment the ice entered it In both 
experiments, however, Lhe water distinctly increased in 
temperature, and therefore showed that the ice must have 
been above 8o° C. In the complete experiment the 
weight of ice dropped into 185 grammes of water was 1 3 
grammes, and the rise in temperature 02'C , showing that 
the temperature of the ice was 122 0 C From the nature 
of the experiment the weight of ice which could be 
dropped into the calorimeter was only small, and though 
the 'rise in tempeiaturc was but slight, yet if the ice had 
been at o° a relatively large cooling ought to have been 
observed. Great care was taken to avoid any error in 
the determinations The thermometer employed was 
graduated so as to allow of a difference of o 03° C being 
easily detected, two observers read off the temperatures 
independently of one another, the calorimeter was in¬ 
closed in several casings and filled w f ith the water to be 
used some hours before the experiment, so that it might 
have the temperature of the room, whilst the time which 
elapsed between the readings of the thermometer would 
not be more than about fifteen seconds, and finally the 
calorimeter was not brought into position to receive the 
ice till the source of heat had been removed. To place 
the point beyond doubt, however, several additional and 
perfectly satisfactory calonmetrical determinations are 
necessary, and if possible on a larger scale Such experi¬ 
ments are at present m hand In the meantime I would 
make the following remarks in favour of the high tem¬ 
perature of the ice If the icc is not really hot, notwith¬ 
standing that the thermometer indicates say a temperature 
of 120° C , how is it possible for the ice to hang on to the 
thermometer? For if it be separated from the bulb by 
a layer of steam, it cannot hang by steam, it would at 
once become detached from the thermometer. The ther¬ 
mometer was chosen so that the bulb was of the same, 
and in most cases of a less, diameter than the stem, so 
that there was nothing to prevent the ice falling away if 
so inclined. 

In some cases I have had thin plates of ice attached 
by their edge at right angles to the stem of a paper scale 
thermometer for a considerable time without being 
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detached or melting, notwithstanding the temperature 
waa so high that the paper scale at that portion of the 
stem to which the ice clung was charred, this was the 
case in one of the 1 expenmenLs shown at the Chemical 
Society In another instance I have had a thin circular 
piece of ice attached to the otherwise bare bulb of the 
thermometer, and though this piece was very thin and no 
more than about i mm. djain , it took fully one minute or 
more to volatilise, notwithstanding the thermometer indi¬ 
cated a mean temperature of about 70° C , and the sur¬ 
rounding tube was very hoL If the ice were not capable 
of being heated above its melting-point, a piece so small as 
that referred to would, I think, under ihese circumstances 
have fused or volatilised almost instantaneously. If the ice 
be really above 8o D C it ought to melt suddenly and at once 
on discontinuing the heat and increasing the pressure, and 
this I have in one or two instances found to be the case. 
Thus in one experiment a beautiful rod of icc neaily six 
inches long and about half an inch diameter was attached 
to a glass rod suspended in the apparatus described above 
and heated very strongly with a large UunsejVs burner for 
several minutes , ibe pressure was then let in, when the 
ice at once fell off the rod inLo the mercury trough below, 
melting completely, and as far as could be seen even 
before it reached the mercury. Careful observations have 
also been made to see whether any cavity could be 
detected between the ice and the hot thermomctei when 
the latter was only paitully covered with ice, and indi¬ 
cated a high temperaiure, but such could not be seen 
either with ice or mercuric chloride. In both cases ihe 
substance appeared to rest in actual contact with the 
bulb of the thermometer, in this respect differing from 
camphor, which docs exhibit such a space. I have how¬ 
ever never been able to get camphor above its ordinary 
melting-point, though by reducing the pressure below 400 
mm., it solidifies while boiling, and cannot be re-melted 
unless the pressure be increased 

One curious point about the ice experiments is the 
comparative slowness with which the icc appears to 
evaporate, though Lhe surrounding tube is very strongly 
heated. 

In conclusion, 1 need hardly say that it is highly desir¬ 
able that my results should be confirmed by other 
observers. THOh, Carnelley 


TLLE'PHO TOG RAP I IY 

X1THILE experimenting with the photophone it occurred 
* » to me tnat the fact that the resistance of crystalline 
selenium varies with the intensity of the light falling upon 
it might be applied in the construction of an instrument 
for the electrical transmission of pictures of natural 
objects in the manner to be desenbed in this paper. 

In order to ascertain whether my ideas could be earned 
out in practice, 1 undertook a senes of experiments, and 
these were attended with so much success that although 
the pictures hiLherto actually transmitted are of a very 
rudimentary character, I think there can be little doubt 
that if it were worth while to go to further expense and 
trouble in elaborating the apparatus excellent results 
might be obtained 

The nature of the process may be gathered from the 
following account of my first experiment To the nega¬ 
tive (zinc) pole of a battery was connected a fiat sheet of 
brass, and to the positive pole a piece of stout platinum 
wire ; a galvanometer was interposed between the battery 
and thehraas, and a set of resistance-coils between the 
battery and the platinum-wire (see Fig 1, where d is the 
battery, R the resistance, P the wire, M the brass plate, 
and G the galvanometer). A sheet of paper which had 
been soaked in a solution of potassium iodide was laid 
upon the brass, and one end of the platinum wire pre¬ 
viouslyground to a blunt point was drawn over its sur¬ 
face, like path of the point across the paper was marked 


by a brown line, due, of course, to the liberation of iodine. 
When the resistance was made small this line was dark and 
heavy \ when the resistance was great the line was faint 
and fine, and when the circuit was broken the point made 
no mark at all. If we drew a series of these brown lines 
parallel to one anothei, and very close together, it is 
evident that by regulating their intensity and introducing 
gaps in the proper places any design or picture might be 


to 



represented This is the system adopted in Dakewell's well- 
known copying telegraph To ascertain if the intensity of 
the lines could bevanea by the action of light, I usedasecond 
battery and one of my selenium cells, made as described 
in Naiukf, vol xxui p 58 These were arranged as 
shown in Fig I, the negative pole of the second battery, 
being connected through the selenium cell s wilh the 
platinum wire P, and the positive pole with the galvano¬ 
meter G. The platinum point being pressed firmly upon 



the sensitised paper and the selenium exposed to a strong' 
light, the resistance R was varied until the galvanometer 
needle came to rest at zero If the two batteries were 
similar this would occur when the resistance of R was 
made about equal to that of the selenium cell in' the Iigbt- 
The point now made no mark when drawn over the paper. 
The selenium cell was then darkened, and the pomt 
immediately traced a strong brown line, a feeble light 
was next thrown upon the selenium, and the intensity of 
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the line became at once diminished. Lastly, a screen of 
black paper, having a large pin-hole in the middle, was 
placed at a short distance before the selenium, and the 
image of a gas-flame was focussed upon the outer burface 
of the screen, a small portion of the light passing through 
the pin-hole and forming a luminous disk upon the 
selenium The galvanometer was again brought to zero, 
and, as before, the platinum point made no mark When 
however the gas-flame was shaded a Arm and steady line 
could be diawn , and when the light was interrupted by 
moving the Angers before the pin-hole a broken line was 
produced For this last operation a very sensitive paper 
was requited, and it was found necessary to mo\c Lhe 
platinum point slowly 

In consequence of the very satisfactory results of these 
preliminary experiments I made a pair of <( tele-photo¬ 
graphic " instruments, of which the receiver was slightly 
modified from llakewell’s form 'I hey are of rude con 
struction, and I shall saynoLhing more about them except 
that on January 5 they produced a u tele-photograph ” of 
a gas-flame, which was good enough to induce me to 
make the more perfect apparatus now to be descubcd. 

The transmitting insttument consists of a cylindrical 
brass bo\ four inches in diameter and two inches deep, 
mounted axially upon a brass spindle seven inches long, 
and insulated from it by boxwood rings. The spindle is 
divided in the middle, its two halves being rigidly con¬ 
nected together by an insulating joint of boxw ood. One 
of the piojectmg ends of the spindle lias a sciew cut upon 
it of sixty-four threads to the inch, the other end is left 
plain The spindle revolves, like that of ,1 phonograph, 
in two brass bearings, the distance between which is equal 
to twice the length of the cylinder , and one of the 
bearings has an inside screw corresponding to that upon 
the spindle. At a point midway between the Lwo ends of 
the cylinder a hole a quarter of an inch in diameter 1* 
drilled, and behind this hole is fixed a selenium cell, the 
lwo terminals of which arc connected respectively with 
the two halves of the spindle The bearings in which the 
spindle turns are joined by copper wires to two binding 
sciews on the stand of the instrument. The transmitter 
thus described is lepresented in diagrammaLic section at \ 
(Fig 3), where H is the hole in the cylinder and s the 
selenium cell. 

The leceiving instrument, shown at x (Fig. 2) contains 
another cylinder similar to that of the transmitter, and 
mounted upon a similar spindle, which however is not 
drvided, nor insulated fiom the cylinder An upright 
pillar D, fixed midway between the two bearings, and 
slightly higher than the cylinder, carries an elasLic brass 
arm fitted with a platinum point 1% which presses normally 
upon the surface of Lhe cylinder. To the brass arm a 
binding screw is attached, and a second binding screw in 
the stand is joined by a wire to one of the brass bearings 

To prepare the instiumcnts for work they aie joined up 
as shown in Fig 2, two batteries, a set of resistance coils, 
and a galvanometer being used, in exactl) the same 
manner as in the preliminary experiments The cylinder 
of the transmitting instrument Y is brought to its middle 
position, and a picture not more than two inches square 
is focussed upon its surface by the lens L The pictures 
upon which I have operated have been mostly simple 
geometrical designs cut out of tinfoil and piojected by a 
magic lantern. It is convenient to cover a portion of 
the cylinder with white paper to receive the image. The 
comparatively large opening* H is covered with a piece of 
tin-foil v in which is pneked a hole which should be only 
just large enough to allow the instrument to work. [I 
have not been able to reduce it bdow one-twentierh of an 
inch y but with a more sensitive selenium cell it might with 
advantage be smaller.] The hole is then brought, by 
turning round the cylinder, to the brightest point of the 

S icture, and a scrap of sensitised paper, in the same, con- 
ltion as that to be used, being placed under the point P 


of the receiver, the resistance R is adjusted so as to bring 
the galvanometer to zero When this is accomplished 
Lhe two cylinders are screwed back as far as they will go, 
the cylinder of the receiver is covered with sensitised 
paper, and all is ready to commence operations 
The two cylinders are caused to rotate slowly and 
synchronously The pm-hole at U in the course of its 
spiral path will cover successively every point of the 
pictuie focussed upon the cylinder, and the amount of 
light falling at any moment upon Lhe selenium cell will 
be proportional to the illumination of that particular spot 
of the projected picture which for the time being is occu- 



Fiu 3 — Image focused iipun Iruiisjmiter 


pied by the pm-hole During the greater part of each 
revolution the point p will trace a unifmin brown line, 
but when H happens to be passing over a blight part of 
the picture this line is enfeebled or broken The spiral 
traced by the point is so close as Lo produce aL a little 
distance lhe appeal ance of a uniformly-coloured surface, 
and the breaks in the continuity of the line constitute a 
picture which, if the instrument were perfect, would be a 
monochromatic counterpart of thaL projected upon the 
transmitter. 

An example of the performance of m> instrument 15 
shown in Fig 4, which is a very accurate representation 
of the manner in which a stencil of the form of Fig. 3 is 
reproduced when projected by a lantern upon the trans¬ 
mitter I have not been able to send one of its actual 
pioductions to the engraver, tor the reason that they are 
exceedingly evanescent In order to render the paper 
sufficiently sensitive, it must be prcpaicd with a very 
strong solution (equal parts of iodide and wafer), and 
when this is used the brown marks disappear completely 






Fm. 4,—Image u Teproducrfil by Receiver. 


in less than two hours after their formation. There 15 
little doubt that a solution mijjht be discovered which 
would give permanent results with equal or even greaLer 
sensitiveness, and it seems reasonable to suppose that 
some of the unstable compounds used in photography 
might be found suitable, but my efforts in this direction 
have not yet bees successful. 

In case any one should wish to repeat the experiment* 
here described a few practical hints may be useful. In 
order that a& large a portion as passible of the current 
from the battery u' (which is varied by the selenium cell) 
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may pass through the sensitised paper, the resistance R 
must be high ; the EM f of the battery b must therefore 
be great, and several cells should be used. 

An electromotive force is produced by the action of the 
platinum point, and the metal cylinder upon the sensi¬ 
tised paper, and the resulting current is for many reasons 
very annoying. I have got rid of this by coating the 
surface of the cylinder with platinum foil 

Stains are apt to appear upon the under-surface of the 
paper, which sometimes penetrate through and spoil the 
picture. They may be prevented by washing the surface 
of the cylinder occasionally with a solution of ammonia. 

Slow rotation is essential in order both that the decom¬ 
position may be properly effected and that the selenium 
may have time to change its resistance The photophone 
shows that some alteration takes place almost instan¬ 
taneously with a variation of the light, but for the greater 
part of the change a very appreciable period of time is 
required 

The distance between the two instruments might be a 
hundred miles or more, one of the wires, M, N, being 
replaced by the earth, and for practical use the two cylinders 
would be driven by clockwork, synchronised by an electro¬ 
magnetic arrangement. For experimental purposes it is 
sufficient to connect the two spindles by a kind of Hooke's 
joint (some part of which must be an insulator), and drive 
one of them with a winch-handle 

The instrument might be greatly improved by the use 
of two, four, or six similar selenium cells and a corre¬ 
sponding number of points If two such cells were used 
the transmitting cylinder would have two holes, diametri¬ 
cally opposite to each other, with a selenium cell behind 
each. A second point would press upon the under surface 
of the receiving cylinder, and be so adjusted that the 
lines traced by it would come midway between those 
traced by the upper point Four or six selenium cells 
could be similarly used The adjacent lines of the pic Lure 
might thus be made absolutely to touch each other, and 
moreover the screw upon the spindles might be coarser, 
which for obvious reasons would be advantageous A 
self-acting switch or commutator in each instrument 
would render additional line-wires unnecessary. 

Shelford Bidwell 


NOTES 

The Murchison medal of the Geological Society has this year 
been awarded to Trof Geikie 

The Associateihip of the Institute of Chemistry, along with 
the prize of 50/., offered by Prof. Frankland for the “best 
research involving gas analysis,” has been awarded to Mr. Frank 
Ilatlon, of 14, Titchfield Terrace, Regent’s Park, student In the 
Royal School of Mines, South Kensington. 

We regret to record the death, at the age of seventy-seven 
years, of Mr. John Gould, F,RS„ the eminent ornithologist 
We hope to give some account of his life and work in our next 
number. 

A remarkable discovery has been made by Mr. Alex, 
Adam*, one of the technical officers of the Post Office Telegraph 
Department. It is the existence of electric tides in telegraph 
circuits. By long-continued and careFul observations he has 
determined distinct variations of strength in those earth currents, 
which are invariably present on all telegraphic wires, following 
the different diurnal positions of the moon with respect to the 
earth. He will read a paper on the subject at the meeting of 
the Society of Telegraph Engineers to-night, 

Mr Joseph Thomson hie, we undentand, received the offer 
of an advantageous post under the SultAU of Zanzibar, which no 
doubt he la likely to accept. Mr Thomson’s work will be 
mainly that of geological surveying in the region of the Rovuma 
River, and the Sultan has offered him every facility for canying 


on the work. The Sultan deserves every credit for showing such 
enterprise, and we have no doubt that Mr. Thomson will be able 
to do work of great scientific value. 

At the Royal College of Surgeons Prof \V. K. Parker, 
F. R,S , will give nine lectures on the Structure of the 
Skeleton in the Sauropsida, on Mondays, Wednesdays, and 
Friday*, February ii, 16, 18, 21, and 23, at 4 pm Prof 
W H Flower, LL D, F.R.S , will give nine lectures on 
the Anatomy, Physiology, and Zoology of the Cetacea, on 
Mondays, Wednesdays, and Fridays, February 28, March 2, 
4 r It 9 1 11 / 14* 16/ and 18, at the same hour. 

We are glad to learn that the new 23-inch object-glass of 
Trof C. A. Young of Princeton, N.J., is completed. Prof 
Young has tested it at Cambridge, Mas*,, and finds it very fine , 
he hopes by and by to do some good stellar spectroscopic work 
with it The mounting is well under way, and it is expected 
that the inurnment will be in place next autumn. 

Mr Lamont Young, the Government geologist of New 
South Wale*., has suddenly and mysteriously disappeared, and 
foul play is suspccLed, Mr Young arrived safely at Bermagui, 
180 miles south of Sydney, and at once set out to crosB the bay 
in a boat. No news of him came in, and two days later his boat 
was found jammed among the rocks of the coast, ten miles north 
of the point from which he had started It was at first, and 
naturally, supposed that Mr. Young and his company had been 
drowned, and that his boat had drifted on shore A closer 
examination proved that the boat had been drawn carefully up 
on the coast, and that the party had dined after landing. Next 
some bullet holes were found in the boat, and this suggested the 
idea that the explorers had been attacked and murdered. But 
not a single mark of blood or additional trace of any violent 
assault could be discovered. The party were five in number, 
and the coast has been examined for traces or tidings of them in 
vain An official of the Mines Deportment has been assisted by 
detectives and by the boasted “ black trackers,” natives whose 
acuteness is seldom at fault in a case of this sort 

Prof McK Hughes writes on Jannuary 27, suggesting 
the following scientific uses of the late severe weather:— 
When this frost breaks up and the frozen snow and ice 
begin to travel along our nvers to the sea there will be an 
opportunity of making observations upon several points upon 
which accurate information will be of use in seeking an expla¬ 
nation of some of the glacial and post-glacial phenomena of the 
British Isles, r.g (1) Dimensions of the ice flies; (2) whether 
Lhey consist chiefly of frozen snow or solid ice, t e. an approxi¬ 
mate estimate of their specific gravity, (3) amount of maLerial 
earned by them and dimensions of larger boulders, (4) whether 
any or these were dropped on to the fbe from cliffs of glacial 
drift so as to give scratched stone, and rtmante drift in modern 
mud, (5) how far out to sea such Hies have been traced with or 
without earth and stones, (6) salinity of the water where the 
observations were made, (7) transport of shore shells, flee., by 
ice ; (8) crumpling of mud by impinging ice , (9) grinding of ice 
along bridge piers, and many similar observations which it will 
be useful to record. 

The great annual soirie at the Observatory of Pins has been 
a great success, Almost all the Cabinet ministers and M 
Gambetta were present. A plan was exhibited in the Astro 
nomical Museum showing the present state of the Observatory, 
and what it will be when all the works for which credits have 
been voted shall be completed. A ball took place after a series 
of lectures and projections given in the grande golem . One of 
the Lecturers, M Bertu*, exhibited magic mirrors, and reminded 
those present that in 1844 M. Mouchez, then a junior officer in 
the French naval service, brought home with him one of these 
mirrors from Japan, which was presented to the Academy 
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of Sciences by Arago, The CompUs rtndus states that Arago 
was asked to inquire into the properties of this] curious pheno¬ 
menon, but it does not appear that he made any effort to comply 
with the request of the Academy. 

After a senes of experiments which have proved successful, 
the Administration of French lighthouses has given an order to 
M. de Men tens to build six magneto electric machines for the 
three first lighthouses which are to be illuminated by electricity. 

The Chemical Section of the Russian Fhysico Chemical 
Society has, on the proposal and at the expense of Mr. V. J. 
Kagosine, established a competition for a prize of 750 metallic 
roubles (3000 francs) for the invention of a lamp intended to 
burn the heavy oils of petroleum (naphtha), 1 the parts of the 
raw petroleum which distil after the kerosene or ordinary 
petroleum (density from 079 to o 83 at 20° C.), as also astral 
oil (density o 83 to o 85 at 20° C.), but before the oils intended 
for greasing purposes (density about o 88), 1 e. oils whobe 
density 15 from o 85 to o 88 at 20° C The lamps ought (1) to 
be as simple as possible in construction, so that Lhey may be 
easily manufactured and manipulated , (2) only glasses existing 
already in the retail trade to be u*ed, if they are used at all, (3) 
to bum, without giving either soot or smell, the heavy oils whose 
density is at least between o 865 and o 875. The lamps must be 
sent in by January 12, 1882, and three specimens of each 
should be sent, accompanied by a detailed description in Russian, 
French, German, or English There is no restuction as to 
nationality Further information may be obtained from the 
Secretary of the Society, St. Petersburg. 

We would call the attention of our readers to a very valuable 
and ingenious instrument which has been recently introduced by 
'Messrs Francis and Co., the Telegraph Engineers, Hatton 
Garden, London, for the purpose of receiving the 11 Greenwich 
Time Signal" at the various telegraph stations and offices of 
private firms who may be in communication with the Postal 
Telegiaph Service. Hitherto the parage of the time-signal 
current at 10 a m. along the wires gives no other indication of 
Its presence than a deflection of the needle of ordinary instru¬ 
ments, and a corresponding movement of the armature of the 
Morse Ink-Writer and Sounder, so that unless a sharp look-out 
be kept with the eye constantly directed to the instrument, the 
actual time of signal may be lost, perhaps also again to be lost 
on the following day through similar accident By the new in¬ 
strument, however, the instant the current is sent the needle on 
its dial is deflected, and simultaneously a bell rings and con¬ 
tinues to ring so long as the current is passing The index- 
needle, or in other words the needle of the galvanometer, which 
iff the principal feature of the invention, when deflected, presses 
against a small spiral spring surrounding the stops or ivory pins 
on the dial plate, and by this contact the galvanometer forms 
itself into a M relay 11 and brings a local battery in circuit with 
the bell, which is contained in the same instrument, so that 
when the fiist part of the time-signal is sent the needle is de¬ 
flected, and at the same moment the bell rings ; thus attention 
to the time is at once arrested. It should be mentioned that the 
resistance to the line, although low, is intended to be inserted 
only during the transmission of the time-signal, as by means of 
what is generally Lermed a li switch ” the instrument is put on 
and off the circuit at will, and employed only during the time 
set apart for the transmission of the "Greenwich Time Signal.” 
However feeble the cm rent may be, the galvanometer is so 
sensitive that a deflection of its needle Is absolutely certain, 
whilst the bell cannot fail to answer to the power of its local 
battery. We are informed that not only u Messrs. Francis and 
Co. 1 . new instrument capable of doing what we have already 
stated, but it may be made available for communication from 
different parts of the building, on advantage which is certain to 


be recognised and approved by many conducting large business 
establishments, where the saving of time in conveying messages 
and giving orders is a matter which is not unfrequently of great 
importance. 

A. P, S WRITES —During the late severe frost we k had a 
number of bottles broken m our laboratory liy the freezing of 
their content*, and it is curious to observe what salts tend to 
prevent such an occurrence Out of thirty sets of reagents the 
following were destroyed —27 ammonium oscalate, 7 calcium 
sulphate, S potassium ferrocyanide, 1 lead acetate. It is 
remarkable that not one bottle of lime-water was frozen. That 
calcium tulphate, which only conlains i^th of solid, should 
freeze, is not astonishing, but the ammonium oscalate bore 
away the palm with ease, although the amount dissolved 
was considerable. A single buiile of saturated solution of 
alum was broken, also one of mercuric chloride. A curious 
thing happened to one bottle, which ihows, I think, that ice 
does not expand suddenly when it freezes. I unstoppered „a 
bottle of Am ,0 that w as still liquid, when the contents imme¬ 
diately solidified in my hand, without bursting the boitle 
The next day I found the ice had protruded 34 inches from the 
neck of the bottle, carrying the stoppir at Us extremity. 

Those who wish to see women have every fair play in the 
struggle fur existence may be interested to know that at 399, 
Edgeware Road, Mme Lina from Geneva prepared to do 
good w r ork as a practical watchmaker and jeweller. 

A number of holes of the same description as those which 
have been observed at Blackheath have been opened in several 
parts of Paris 1 hese enigmatical boles are several yards wide, 
long, and deep Men of science are trying to solve the mystery 
of their formation. 

A VERY satisfactory report was given at the recent annual 
meeting of the Birmingham Natural History Society, which now 
has apartments in Mason's College The number of members 
15 382. 

Mr. J. D. Jordan has issued a little pamphlet giving an 
account of his glycciine barometer, wiLh plate and tables of 
correction for temperature Stanford is the publisher. 

Under the title of "All about Cardamoms, Botanical 
Descriptions, Commercial Uses, and Modes of Cultivation," a 
pamphlet of forty closely-printed pages has recently been issued 
in Colombo from the office of the Ceylon Observer . In this 
useful little pamphlet nothing new or original is professed to be 
given, it is simply a compilation of all mattei bearing on the 
subject collected from all available source*, each article being 
printed in its entirety and its source acknowledged Thus we 
find the article on Cardamoms from tbe latest edition of the 
Encyilop&iha B?itanmca t Fluckiger and Hanbury’s Ph amuse0 - 
graphia i Bentley and Tnmen's Medicinal Plant r, and many 
uthett In this arrangement there is of course much repetition 
of the same matter, but the idea is good as bunging together all 
that has been published on a given subject which is frequently 
scattered through many, and often inaccessible publication**. 

The works for the Paris Exhibition of Electricity will soon 
begin A viaduct will be built for the English electrical 
railway by biemcus, which will convey visitors from the 
Place de la Concorde Lo the Palau de l'lnduslne The 
internal arrangements will only be made at the end of 
the Art Exhibition, which will take plnce from May to July. 
The French exhibitors of the electric light have come to an agree¬ 
ment in order to combine for the illumination of the nave 
and other parts. They are trying to obtain from the High 
Commission an indemnity for their working expenses It is 
desirable that the English Government appoint without delay 
an agent on behalf of the intended English exhibitors, who 
may be numerous, even in the light department 
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Another slight shock of earthquake was felt at Berne on the 
night of the 1st inst. Fresh earthquake shocks are reported from 
A gram, where shocks were observed on January 25 at ib 15m 
(in the morning) nh am , on the night of January 26 at nh. 
2 &n , in the morning of January 31 aL 3I1 , on January 3 at 3I1 
(m the morning), ih 15m , and 4h 13m. p m. In the night of 
January 27-28 khocks were felt at St Ivan, Zelina (Hungary) at 
I2h 52m , 3h ym lf 4h. 32m. On January 28 two shocks were 
felt at Gurkfeld (Cannthia) and neighbourhood at 8h 50m 
p m , direction north west to south-east. Earthquakes were 
fdsn noticed on January 25 at Venice, llologna, and Padua. 
In the night of Jnnuniy 3-4 shocks were observed in the regions 
of the CttruUhiRn Alps, m Klagcnfurt, at 2h. 22m. 25s , direction 
east to west, duration 5-6s. ; m Trieste at ah. 24m , direction 
north-east to south-west, duration about 4s , at the same time 
shocks were felt m Laibach, in Gurkfehl, and in Czegled 
(Hungary) 

An exammiLion lias taken place at Brussels of the railway 
employ Is, m oidei to lesL their eyes. More than one twentieth 
of them have been found defective, and consequently will be 
dischaiged as being unable to fulfil then functions with a sufficient 
security fur trivellers 

THE AURORA AND ELECTRIC STORM OF 
JANUARY 31 

VXT’E hn\e received the following further rommuntca- 
tions on the recent brilliant display of aurora ■ - 

Tinr hcautilul display of aurora on the evening 
of Thursday was accompanied by the usual earth-cur¬ 
rent distuibailees They were evident over the whole 
of the United Kingdom Telegraphic lines were stopped, 
railway block-signals were disturbed, and all the usual 
accompaniments of these curious storms were observed. 

The electric storm commenced about 3 p m , it reached 
a maximum at 6 40 pm, and disappeared about 9 p m 
It was renewed about 11 p m , and disappeared again 
about 1 a m on the next morning The currents attained 
an mtensit) that I have never before observed At LUn- 
fair in Anglesey they measured 41 4 mdlivebers At 
Haverfordwest 30 milhvebers, at Biistol 1732 milli- 
vebeis , 111 Lhe Central Station, London, 11 milli- 

vebers, at Edinburgh 8 milhvebers Now as working- 
currents vary from 5 to 10 milhvebers, it is clear lhat 
these uninvited wanderers must play sad havoc with the 
working telegraphs In some muLances they were strong 
enough to ring the bells used on railways. They are 
eliminated, where this can be done, by joining two wires 
in metallic circuity and so excluding the earth. They were 
characterised by the usual reversals, the direction of the 
current changing slowly. The changes in direction and 
variation in strength were always observed on the southern 
lines first The line of maximum force commenced south¬ 
east to north-west, then passed south to north, and ended 
south-west to north-east 

It is unfortunate that on such occasions the whole 
energies of the technical staff are taken up in maintaining 
communication, and that no time or means can be found 
to obtain accurate measurements The results however, 
such as they were, fully confirm my view that these storms 
are due to a violent disturbance of the distribution of 
electric potential on the earth’s surface arising from 
violent changes in the electrification of the sun There 
was a violent disturbance in the sun’s envelope on that 
day, as I learn from Mr Norman Lockyer, and I am 
Looking with interest to some particulars of it 
Februaty 5 W. H Prffxe 

On yesterday evening, Janaary 31, a most brilliant display of \ 
the aurora was seen here, It was by far the finest I have seen, 
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and others have expressed the Fame opinion At 6,25 p.m. I 
Raw a considerable illumination on the northern horizon, and an 
outlying bright patch on the north-west having somewhat the 
nnjwarance ot tbe zodiacal light, as shown in the sketch, Fig I 
Mu. outlying patch was distinctly m molinn along the horizon 
towards the we-.t, streamers from the horizon ihen shot up, and 
there appeired several arches of light apparently about the 
width nf an culinary rainbow, passing from the north west to 
nonh east points on the horizon, thc>e arches giadually ap 
preached tbe zenith, and Hie southernmost fiom the eisL and west 
point's of the horizon at last passed thiough it. Some til the»e 
arches art shown in Fig 2, but Lhere weie nmie \i-iblr In a 
few minutes, about 6 40, the .irehev, faded, and there appeared, 
rather ’vest of north, a mass of bright gicen light ; then the 



sfreamers fiom the north lengthened out, as shown in Fig. 3, 
converging on the Plenties, ns near ns I could judge , waves of 
red light commenced to pass upwards along them, and large 
sheets of light appeared to pass rapidly over the sky. The 
streamers gradually died away, leaving flashing lights near Lhe 
horizon, which in their turn left a Flight light over the northern 
hunzon, which gradually faded away Mr Percy Smith mode 
the sketches, hut owing to the rapid changes their accuracy is 
only general Both he and I saw only one line in the spectrum 
in the usual place Georke M Seahroke 

Temple Observatory, Rugby, February 1 


The aurora observed during the evening of January 31 was 
accompanied hy a magnetic perLurbation, and allhough it was 
on a much smaller scale than that registered on August 12 to 14 
last, a brief account of it may possess ^ome slight intei e^t to your 
readers 

The magnets of all three matniments at Kew, the declination, 
bifitar, and balance magnetomers, began to he disturbed to a 
somewhat larger extent than u*ual about noon on the 31st, the 
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general tendency of the movement being an increase of westerly 
declination and of vertical force, whilst the horizontal foice 
slightly diminished. Quicker movements of the needles com¬ 
menced at 3 40 p.m Gieenwich mean time, and from Lhat hour 
until 8 33 p in oscillations followed each other rL short inter¬ 
vals, although the magnets at no tune appeared to be in the 
state or rapid vibration they were in during the afternoon uf 
August 12 

The puncipal deviations registered were as follows ,—A large 
westerly deflei_tion of the needle was recorded at 6 2 p.m , InU 
the greatest excursion in that direction took place at 6 47 p ui , 
at 7 12 p.m there was also another considerable westeily move¬ 
ment, followed by nn easterly, which readied lL-* maximum at 
7.4H p m At 8 18 p.m it deviated again to the west, aftei 
which it returned to its approximately 1101 mal position al 8 33 
p m An isolated deflection to the west at about 025am ot 
Febmary I wound up the storm 

As regards force, the greatest changes of horizontal force 
occuned at about 6 p 111 , IjuL they were not large 111 extent 
The vertical force cuive moved 111 the extent of an augmented 
force beyond ihe limit-, of registration of the mstiumuit between 
4 20 and 5 32 p.m , and again between 6 2 and 6 45 p m Ihe 
greatest movement m the dnectiou of diminished furee was at 
8.12 p m. 

The self-register mg Thomson electrometer was mil apparently 
affected by the amoia, ihe tension of atmospheric cleetncily 
being somewhat lugli positive at g a in , fell to i low positive 
ten mi in at 2 p in , fiom which lL ro-ie gradually, although some¬ 
what irregularly, until 8 p ni , funu thaL hum until f) piu it 
was moie distuibed , it then became more stiongly positive, and 
remained so until the next day. 

This want of accordance between the elecliugraph and mag- 
netograj lis was also well marked dnring the August aurora, and 
would appear to prose thaL ihe electrical di^Lui bailees in the 
upper auial strata duimg suroia do nut iaua ehuiges of ten 1011 
in the lower at all commensurablewiththose oidinanlypiodueed 
by wind, snow, or nun G M Wiiiitie 

Kew Observatory, l 1 thrum y 2 

Tht commencement of the am01 a consisted in the sudden 
lighting up of various pmLions of the shy by patches of white 
cloud, Lhe uoitbern hoiizou remaining constantly bright, and 
sending lurLh vertical streameis The geneirl appearance of 
the heavens was that of a smooth lake milled heie and there 
every other second by litful gusts of w ind 

At 6.45 11 111 no ordinaly clouds could be icon, but the 
Hashes of white light wcic incessinl, and varied cuntiiiually 111 
position. The lighL was strongest Lowaids the nuiLheist 
I101 l/oii, but the whole of Lhe 1101 Lh was well lit up from nuith- 
easl to west 

At 6 50 the sticameis fiom the huuzon merged in length 
and enveloped Pol iris 

At 6 55 the number of the streamers merca ed, and springing 
from the whole northern horizon, traveled an imperfect aich of 
white light which passed between f and f Urve, mid just below 
/B and y Urs® Mint jus 

Ai O.57 sti earners 10’ west of north passed fiom the houznn 
Lhrough the zenith, and the display was beLoming very bulbant 
when J was ohlifed to enter the obscrvaloiy for a tew minutes 
to observe an eclipse of Jupiter’s second satellite. 

On leturning to the garden at 7b 5m nothing remained of 
the nuruia except patches uf white Light in different parts of the 
heavens, and .1 strung glow in the north Using a hand spectra 
scope I could sec Lhe green auroral line very strongly marked in 
every pait of the sky, hut no other line wu visible. 

Iheie was no change in the phenomenon until 7I1 45m , when 
a most brilliant cone of light of a reddi-h hue darted from 
between a and y Aqiinrn, and developed almost immediately 
into a number of streamers which stretched ouL towairb the 
Pleiades, tins cluster heing then some 30° from the zenith 
towards Lhe west of south Other streamers also appeared near 
the horizon from the west point to east of north. 

A lull succeeded this display, followed at 8I1. 15m. by a grand 
outburst of red streamers from Aquarius and also from near 
Orion, both converging towards the Pleiades, tho^e from 
Aquarius being the brightest. These were visible foi at least six 
seconds along with other lays in the north-west 

Cloud and haze were then collecting fast, and seven-tenths of 
the sky was alrealy obscured. During this aurora the three 
srtf-recording magnet" were veryhnuch disturbed, their move¬ 
ments being all rapid and extended During the whole of the 


morning of the 31st the declination wis very irregular, but it 
was only about noon that the storm begin in earnest From 3.30 
until 9pm the declination magnet was oscillating incessantly Jn 
long vibrations, several of fully a degree in extent , ind between 
7I1 53m and 8pm the western bearing inueised by i' , 37'24". 
Many other movements were neaily equally rapid, IjuL nut so 
extensive The movements uf the horizontal force manner were 
11 regular from noon till after midnight, and Lhey weie VLry much 
exaggerated between 3b 45111 p m ami 815, the must rapid 
change was the remarkable diminution of 2'i in. in the ordinate 
between 0 14 and 6 20 p m , this wis preceded by a ' F ery quick 
rise, and followed by another nearly equally sharp 

'lhe veitiLal force magnet was most irregular between 2 pm 
on the 31st and I a m on the morning of the 1st 'lhe extreme 
maximum was attained at 4I1 20m , and the two principal 
minima at 8h. 12m. p in , andat i2ui .ilLer midnight The move 
uicnl vv.i-. most l.ipid at 8pm, and this pnncqnl disturbance on 
all the cuive'. coincided with Lhe grand outbursts of led i tLearners 
which wnveiged tnwaids 1 point some jo J south uf the zenith 

.Stonyhuisi Observatory, tcbiu.iry S J Pi urn 

Mu 1 . DuUl t\ his been again good Lnough to furnish me 
with notes on the am ora (ul Monday last), as seen fium Medway, 
Poynton, Cheshire 

He first saw it at 6 30, it having been previously seen at 6 as a 
single shaft nf white light At 6 30 it umsistul of timekly-dariing 
lays and waving cuitains of light, filling almost trie whole sky 
1 ]il hoi 1'(ni from extreme ei-l lu west » glowing, rnd hum 
nil this region L lrcameis and waves of liglil sliul upu inb, 
meeting it 01 neat the Pleiades, the 1 ays often passing in’ 1 Oiion 
About 7 u the light in tfic nmth-uLst extending Imm \ euus to 
some distance nurih of the muon was ruse-colouierl , the other 
pails were whits Now lor a low minules tin diipliy ahnusL 
u ased and clouds began to come up in the noilh east , but the 
glow mere v-ul m bnllianey in ihe noith and nuith-west, forming 
a concave mass of light, almost in inveited nreli , and fnmi ihis 
sprang a broad baml of streamcis filling up all the noithcrn 
region, and reaching almost to the zenith Plus died down, and 
was aiccccded by a similar display having a dnftmg movement 
westwaid, and a nree tint in the upper por’ion, whieli extended 
throughout it a, it went westward This display also died out, 
and was follow cl hy nnnlhei similar hind more to the west, 
white in colour 

At 7 30 this was gone, and the whole ainori gradually grew 
suiallei, the glow still remaining ami giving techie Kpuris until 
8 30 About 9 30 the clouds were all gone, mul Mi D.iwlen 
saw thaL a lull' low arch of ineon iderabh* width but tolerable 
brightness had been formed , the crown ul the arch being just 
above Anded in Cygnm Nn streamers came fiom this arch, 
but there seemed to be a hinge of glow to it At midnight it 
failed awiy During the whole time there was no wind , and 
although there was a ground-frost, the temperature up to 9 o’clock, 
by thci.noineter without Iraiue suspended at the end of a bough 
foui feet from the ground, was 34° At 5 p m there had been 
a sharp shower of rain Mi Dowlen had no access to a spec¬ 
troscope at the beginning Later on lie saw only the citron line. 

At Guiklovm the display was nut seen, and some fog prevailed 
On the Monday morning al 8 a m a thermometer read 3 S 1 1,1 a 
Stevenson cage foui feet fium the ground, while ice one-eighth 
of an inch thick lay uu the g 11 den paths 

The showei ot 11111 is interesting in connection with the sus¬ 
picion that the aurora is generally formed m a mist in vapour 
region I have seen several eye-dwruptunns of this numca, but 
no sprctruscopir ones up to rhe "present dale 

(fUildown, Ft binary 4 J Hand CsrRoN 

This was a display of auiom barealis having appearances quite 
new to me. Th-re was a faint auroral glare at 6 pm ; nL 
6b 15m. a confused but brilliant mass of light was situated west 
of Ursa Major, which moved quickly horizontally Lowards the 
west, tlirre was also another mass of pink light in w^st, streamers 
shot up to the altitude of Cassiopeia 6h 24m the hist-mentioned 
mass uf light was now mostly to the west of Cassiopen There 
was also another mass of lijht low down in noith by east Stars 
shone brightly through the aurora, but without reintillaLion, and 
somewhat orange-colouied 6b 25m. brilliant streamers 111 
north-east, a wavy arch stretched from west-nurlh-w est to east, 
its east end terminating 111 a black, almost perpendicular mass. 
There were nlso smaller black patches but quite distinct in 
character to the first-mentioned one The low' dark segment had 
also a wavy edge, and there was a patch of strong light above 
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the north-cut horizon. One very long streamer nearly due north 
row from the dark segment and extended beyond the upper arch. 
At 6h. 27m. there were six well-formed arches, the upper one 
being that visible at 6h, 25m. They were all bent more or les®, 
pointed towards east and west, and moved in a north current, i.r 
rising perpendicularly; and increasing rapidly in speed as they 
neared the zenith, and fading away on reaching a point some 
20° S. (of the zenith). Their brilliancy was great, and a strong 
orange and red glare coloured the walls of the Observatory. A 
large intense patch of light was situated in north-east, from 
which streamers rose to the zenith, at 6h. 28m the whole of the 



Seen at 6 h 35m p in 


arches (except that of the dark segment) had disappeared, occa¬ 
sional streamers and a strong glare continued, which at 7I1 9m. 
was unusually brilliant, and red and orange in colour There 
were confused patchy lights, but no streamers. At 7b 10m Lhese 
patches, together with their veil-like dames, passed to the south 
of the zenith, and formed a cupola which diu not last a second , 
7h 16m. the phenomenon was now all confusion, and so thm 
that there appeared to be no bnlhancy f yet the Lime by a watch 
was readily seen, 7h 26m. very similar; 7h 39m still very 
bright, but settling down to the horizon, 8h 34m. the whole 
northern heavens up to the zennh was a glare of thin sheets of 
aurora , gh om a glare alone remained. 



Seen at 6h 37m p m 


The streamers we^t of north all moved westerly, but not those 
in north-east, and this also applies to the patches of light, whilst 
the arches moved in a north current 

The appearance was that of a luminous mist, and from the 
great speed when near the zenith was evidently much lower than 
usual Flashes of thin light were very constant, appearing and 
disappearing incessantly 

The patttCes of light were a close copy of the aurora of October 
1848, it. thirty two years three andaWf months ago, and it 
this be the third rclum of that appearance the period would be 
eleven year; and thirty-live days. E J, Lowe 

High Geld House, Nottingham 

Auroric lights have been faint and scarce of late. There 
were some good ones a little before midnight on January 16, 


while on the 31st there was a most brilliant display, and of the 
observations made the following is an epitome .— 

At 6 o’clock the sky was cloud-masked, with faint traces of 
orange-red columns between the north-west and north-east, 
coming up to 6.30 the clouds cleared away, and about 7 there 
were brilliant white lighta to the north-west, making the night 
ai light as day At 7.40 an oblique band of silver light ex¬ 
tended from the west to the upper star of the Plough, and from 
it shot up horns towards the zenith, while the southern portion 
of the sky wa> a fiery red, with columns rising in places. At 
7,48 there were remarkable silver lights in two oblique systems, 
one set rising between the souLh and west and going northward, 
and the other between the west and north-east and going south¬ 
ward. The fir-1 were steady and fairly constant, the second a 
senes of rapid successive Gashes, streaks, and glows. The 
systems of lights formed beautiful crosses at the zenith The 
Gush lights passed round to the east, and all disappeared 

At 7 53 fans of pencils of silver lights came up between the 
north-north west ard north-north east, with at Limes disks at the 
north. Red, orange, and purple lights were rising at the same 
time in the southern portion of the heavens Subsequently the 
northward heavens usually were light and bright, with Gushes 
of light at intervals, while the southern portion was dark, with 
columns of orange and rcddUh lights , some displays to the 
northward being very bright, of green, silver, and pink colours 

At 9 30 there appeared an elliptic arch of silver light from the 
west-north-we^t by north to the north-east, which continued to 
10 30, sometimes being much more distinct Lhan at other time*, 
its length being considerably contracted before it finally disap¬ 
peared, the arch 111 general was white, but sometimes a silvery 
green. The under-sky was different shades of violet, the over¬ 
sky pale bright yellowish green. At times this arch was very 
similar to the pictures of auronc given m books on ArcLic 
travels. 

At 10 45, a little before the arch finally disappeared, a 
brilliant display of silver pencils Instantaneously sprang up 
between west north west and n01 th-north east; those at the 
north north we^t by north being perpendicular, while those on 
either side sloped slightly , this lasted for nearly ten minutes , 
glow and pencils of pink lights were also coming up during the 
time, especially at the northwest. Afterwards while lights 
appeared at limes in Lhe north heavens, and orange and purple 
in the south, up to 11.43, when there was another brilliant 
display of silver lights It began by pencils shooting up per¬ 
pendicularly between the west to Lhe north-east, which changed 
into a fan, the perpendicular lights only rising at the north-north¬ 
west, this lasted five minute^, 'he largest, most constant, and 
brilliant lights coming up at the north-west. At 12 there was the 
best display 1 had seen during the night. It consisted of pencils 
between the north-west and north north-east, some perpendicular, 
others fan-shaped , some steady, others in Gashes; while at the 
same time there was a continuous upward stream of waves or 
lines of vivid white bright lights. The latter were so peculiar 
that I am at a loss to describe them sufficiently, while this 
display was in progress at the north, to the south-east, bounded 
by hard lines at the ea^t and south, there were red lights rising, 
lhe white lights in about five minutes disappeared as suddenly 
As they came, but at 12 10 horizontal wavy white lights shot up 
in rapid succession between the norih-west and north-north-east 
by north, followed by radiating pencils of white light % all dis¬ 
appearing at 12 15 No very remarkable lighta appeared after¬ 
wards up to I o'clock, when the last observations were made. 

There were severe frosts on the nights of the 30 and 31st, 
while during the daytime on the 31st and February 1 there were 
remarkably hot suns. G. IIenry Kinahan 

Ovoca, cn Wicklow 

Clear starry night; slight frost. Shortly before 12 mid¬ 
night beautiful aurora 1 ;, when first observed, consisted of 
cloud-like white masses extending from about midway between 
Orion’s belt and the Pleiades northward and eastward at about 
30° above honzor, a little west of north, where the crown of the 
arc it formed lay below thu arch or cloud-like masses (which at 
intervals shot up individually to the zennh); there were a num 
ber of pencils or rays of white light of varying length and 
intensity, some bright and sharply defined, and as a rule narrow 
and extending up to or beyond the cloud-like masses , others 
short, and some indistinct, all continually altering their position, 
boundaries, and intensities. While they were being watched, 
the cloud-like masses kept shooting upwards or horizontally like 
brush discharges. 
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Narrow sharply defined ny* wee remarked to shoot up on 
Several occasion*, from the horizon, the*e gradually widened 
out, losing their sharp boundaries and becoming less distinct, 
some times behaving like Ihe cloud-like masses or becoming in¬ 
tensified by a "brush discharge" occurring across them, at 
others they faded gradually away 

At about 12 30 they had all disappeared, but a bright glow to 
the north hon/on and faint glows at intervals over the sky 
between norLh and west. 

It was not observed how far the discharges extended eastward. 

24, Waterloo Koad ( Dublin Gerard A. KiNAUAN 

The following details of this evening’s remaikablc aurora 
may be of intercut to your readers. At 6 45 p m., while the 
new moon was setting, there was an appearance of A belt of 
luminous white cloud reaching along the northern and north¬ 
western horizon, giving indication* of a tendency to divide into 
two separate paits, of which the western 011c hail its npper 
surface parallel with the hori 70 n, but that to the north was 
arched From both parts rays and vertical bands of white light 
began to shoot upwards, leaching nearly to the zenith, and 
becoming more and more distinct, especially in the north (as 
nppOsLd to the north-west), and one long feaLhery streamer was 
very conspicuous, and reached m a slanting direction from a 
point on the horizon immediately under the Pole fetar up to 
Capella. 

In the meantime the cloud like appearance to the north-west 
had spread upwaids over the heavens and assumed a dark ruddy 
colour, which gradually became bngliLer and moie rosy, until it 
exactly resembled the light of dawn or sunset, which is sometimes 
reflected on the opposite side of the sky to the n>ing or seLlmg 
sun At this time the northern heavens became suffused with 
white light extending over the space where the binds and rays 
had been appearing, which throbbed repeatedly and vividly like 
the electric discharge in a vacuum, tube, continuing some minutes. 
This gradually faded away, and Llie pink light to the north west 
also disappeared by degrees, so that within twenty or twenty-five 
minutes from the commencement (say at about five or ten minutes 
past seven) there was little Lo be seen but a hardly noticeable 
light along the north horizon F. Horner 

Mells Park, Somerset, Jammy 31 

11 may interest your readers to know that the aurori of 
January 31 was distinctly seen by me here at abrat seven o'clock 
on that evening Such a sight ia so uncommon in this part of 
London that I had some difficulty 111 convincing my friends that 
it was the aurora As 1 walked down the Wickham Road, 
Hrockley, towards Greenwich, broad bonds of light shot up fion 
the northern region* and reached nearly to the zenith. Descend¬ 
ing amongst the fog and smoke that overhung the lower parts of 
New Cross, the light gradually faded, aiul I *aw no more of it. 

W ] Spratling 

Aske’s If itch am Schools, Ifatcham, February 4 

The aurora of January 31 was well seen heie. It was at its 
brightest at 6.40 p m. It extended from about norLh west to 
nearly east In the north-west and to the north of the crescent 
moon there was a large irregularly shaped patch of greenish 
phosphorescent light. Then round from it towards the north 
rose enmson streamers towards the zenith The streamers con¬ 
tinued round to the east nearly, still ascending zenith ward, but 
white rather than crimson, between north east and east The 
streamers changed every instant, but the Large greenish patch of 
light m the north-west was steady for some minutes. 

It would be interesting to know whether observer-, in America 
noticed any unusual solar activity at the same absolute time as 
the aurora was occurring here, and also whether the magnetic 
elements In both hemispheres (north and south) showed disturb¬ 
ances in sympathy. D. Traii l 

Raleigh Lodge, Exmouth, February 4 


GAS AND ELECTRICITY AS HEATING 
AGENTS 1 
II. 

CL AS engineers have been under the impression until now that 
^ a supply of cold air was favourable to the production of a 
brilliant flame. This is a misconception, which was very general 
also 05 regards the combustion of solid fuel in furnaces, until 

1 A lecture by C William Siemens D f 1 L., LL D , FAS, on January 
* 7 .m St Andrew’s Hall, Glasgow, under the auspices of the* Glaieow 
science Lecture Association. Continued from p 339. 


it lias disproved by Stirling, by Ncilson, and by the introduc¬ 
tion of the Regenerative Gas Furnace. The "duplex burner" 
oh es its brilliancy to the heating effect of the one burner upon 
the other; and my brother, Mr Frederick Siemens, has more 
recently constructed a burner in nhicli the flame of the gas ia 
reversed in it* action in order to heat in its descent the ascending 
current of flame-supporting air 

Uy the application of the principle of conduction before 
described, I obLain the hot-air current in a most simple manner 
without interfering with the free action of the flame. The 
construction of my burner will b; seen from the diagram, 

A an ordinary Argand burner, taking its supply of gas 
through the enlarged vertical copper tube B This copper 
pipe terminates in a rod c of highly conductive copper, which 
passes upward through the burner, and carries at its top a ball 
of porcelain or other refractory material. The rod is coated 
witn platinum or nickel to prevent oxidation when heated 
(almost to redness) by the heat of the flame The Lube it is 
armed Hilh radial plates of coppCr presentin' a considerable 
aggregate surface, and abutting externally against A covering of 
asbestos or other non-conductive material 

The waste heat of the flame, or that portion of the heal 
produced in combustion which is not utilised in luminous rays, 
server to heat the ball of refractory material D and the conduc¬ 
tive rod c. The heat is thus transferred by conduction to the 
tube b, with its Inminar radii, between the extensive surfaces of 
which currents of air are free to ascend toward the Argand 
burner. The air is thus heated to from 700° to 8oo a F before 
meeting the gas, and the ultimate temperature of the flame is 
mcrcased to at least the same amount, causing a larger propor¬ 
tion of the heat developed in cimbus'mn to reach tne point of 
luminous ridiation. 

But not only Llie quantity of light but its quality is improved 
by the higher temperature obtained 

It may appear surprising, but it is a fact susceptible of ac¬ 
curate proof, that the light obtained in consumption of a given 
amount of gas may thus be increased by some 40 per cent., and 
that in this large proportion the deleterious influences connected 
with gas lighting may be diminished Gas Hill thus be belter 
able to hold Us position against its more bnllnnl rival the 
electric light, except for such large applications as the lighting 
of public halls nnd places, of harbours, railway stations, ware¬ 
houses, &c , for which it is pre-eminently suited. Add to these 
improved applications of gas the ever-increasing ones for heating 
purposes, and I have only to express regret that I am not a gas 
shareholder. 

If gas is to be largely employed, however, for healing pur¬ 
poses, it will have to come down in pnee , and considering that 
heating gas need not be highly punfied, or possessed of high 
illuminating power, the time will come, I believe, when ue 
shall have two services, One for illuminating, and Llie OLber for 
heating gas, 

In many towns two systems of gas mams already exist, and 
it would only be necessary to appropriate the one for illumina¬ 
ting and the other for heating gas. The ordinary retort* could 
be used for the production of both descriptions of gas, it being 
well known that even ordinary coal will give up gases of high 
illuminating power during a certain portion of the time occupied 
in their entire distillation The gases emitted from the retort 
when first charged are to a great extent occluded gases of low 
illuminating power such as fire-damp or mar*b-gas, and these 
should be turned into the heating mains In the course of 
half-an hour these occluded gases, together with the aqueous 
and other vapours, will have left the caal, which is then in the 
bc*t 'condition to evolve olefiant gas and other gases rich in 
carbon, and therefore of hi^h illuminating power The period 
during which such illuminating gases are emitted extends over 
probably two hours, after which the retorts' should again be 
connected with the heating gas mains, until the end of the 
process. The result of this modus optiandi would be tbaL the 
illuminating gas supplied, Ray in London, from Newcastle coal 
weuld probaoly exceed 20 candle power, instead of 16 as at 
present, whereby the objectionable results of gas lighting h ould 
be greatly diminished, and there would be, say, an equal 
volume of heating gas available, consisting for the mo*t part 
of marsli-gas, which,although greatly inferior to olefiant gas in 
illuminating effect, would be actually more suitable for heating 
purpose;, because jess liable to produce soot in its combustion 

The total cost of production would not be increased by this 
sepal atlon of the gases, and the price might with advantage 
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boLh lo the supplier and to the consumer be so adjusted that the 
latter! while paying for his illuminating gas an increased price 
proportionate to the increase of illuminating power, u ould be 
fnrmtihcd with a heating gas at greatly reduced cost, lor the 
heating gas could lie reduced in price in a much laiger propor¬ 
tion than the dlnminalmg gas would have to be raised, because 
it would not require the same purification from sulphur which 
renders illuminating gas comparatively costly The enormous 
increase of consumption would moreover enable the gas com¬ 
panies to ieduce prices all round very considerably without 
interfering with their comfortable revenues 

For large applications of heating gas Lo the working of fur¬ 
naces and boilers, simpler means than the retort can be found 
for its producion. I constructed A gas producer many years 
ago in connection with my Regenerative Gas Furnace , this I 
need not now' describe in detail. In it all the carbonaceous 
matter of the coal is converted into combustible gas, the solid 
carbon yn ldmg a supply of carbonic oxide , the resultant mixture 
of combustible gas contains a very large propoition averaging 
615 per cent, of nitrogen, which swells ns volume without in 
any w ay contributing to its heating powder. 

It has been my endeavour for some time to construct a gas 
reducer which, without losing the simplicity of the first, should 
e capable of yielding a heating gas of superior calorific power. 
This producer consists of a wrought-iron cylindrical chamber, 
truncated downwards, and lined with brickwork. The fuel to 
be converted into ga>» is introduced through .1 hopper, and the 
cmdei and ashes work out through the open uiificc at Lhe 
bottom 

Instead of a grating for the introduction of atmospheric air a 
current of heated air is brought in, ciLhci through the hopper or 
through the orifice at Lhe bottom, and is discharged into the 
centre of the mass of fuel , the effect is the generation of a very 
intense heat at that point The fuel, after its descent llnough 
the hopper, arrives gradually at this region of intense heal, and 
when subjected to it, parts with its gaseous com (fluent? At 
the point of maximum heat coke is consumed, producing carbonic 
anhydride, which, in passing through the considerable thickness 
of fuel suirounding this portion, takes up a second equivalent of 
carbon, and becomes changed into carbonic oxide TIeie also 
the earthy constituents arc for the mosL part separated m a fused 
or semi-fused condition, And in descending gi adually reach the 
orifice at the bottom, whence they are removed from time to 
time Air enlers through the bottom onficc to some extent, 
causing the entire consumption of (he catbonaceous matter, 
which may have got past the zone of greatest heat, water 11 
also here introduced in a hollow tray, and after evaporation by 
the heat of the hot clinker*, passes upwards through the incan¬ 
descent mass, and is converted by decomposition into carbonic 
oxide and hydrogen gas. Tile exit orifices for the gases are 
placed all round, near the circumference of the chamber, ascend¬ 
ing upwards into an annular space, whence they arc taken through 
pipes to the furnace ur other destination. 

The advantages connected with this nimbus ofirandi consist m 
the intensity of the heat produced, within the centre of tile ma?*, 
whereby the whole of the fuel 11 converted into combustible 

?;ascs ( with the least amount of nitrogen The hydrocarbons 
ormed m the upper portion of the apparatus have to descend 
through the hotter fuel below, and in so doing the tar and other 
vapours mixed up with them are decomposed, and furnish com¬ 
bustible gases of a permanent character 

The orifice at the bottom of the apparatus may be enlarged, 
and so ananged that, instead of ashes only being produced, 
coke may be withdrawn, and in this way a continuous coke oven 
may be constructed, which is at the same time a gas producer, 
or in other words an apparatus in. which both me solid and 
gaseous constituents of the coal are fiilly utilised 

The intense heat in the very centre of a large mass of fuel has 
for its result a very rapid distillation, and thus one gas producer 
does the work of two or three gas producers of the type hitherto 
employed , this more concentrated acUon will moreover allow 
of the introduction of gaseous fuel, where want of space and 
considerations of economy have militated hitherto against it, 
and in favour of the ordinary cool furnace. 

It has been already proved that steam boilers can be worked 
economically on lana with gaseous fuel, and there 1? no reason 
that I know of why the sama mode of working should not also 
be applied to marine boilers. The marine engine has, within 
the last fifteen years, been, improved to an extent which, is 
truly surprising: the consumption of coal, w hich at the com¬ 


mencement of that period was never less than 8 lbs. per IIP., 
has been reduced by expansive working m compound cylinders 
to 2 lbs , or even less, per actual HP The mode of firing marine 
boiler*, has, huwe\er, remained the same ai it was in Lhe days 
of Watt and Fulton. In crossing the AtlonUc one may see a 
considerable number of men incessantly employed in the dot>e 
stoke-hole of the vessel opening the fire-does s and throw mg 
in fuel Each charge gives rise to the development of great 
clouds nf black smoke issuing from the chimney, to the great 
annoyance and discomfort of the passengers on deck. If, 
instead of this, the fuel could be discharged mechanically into 
one or more gas producers, the gaseous fuel produced would 
maintain the 1 oilers .it a very uniform heat, without necessi¬ 
tating the almost superhuman toil of the fireman , no smoke or 
dust would be emited from the chimney, and a large saving of 
fuel would be effected. 

This chai ge would lie specially appreciated by the numerous 
tourists visiting the Western Highland? Speaking fiuui my 
own experience on one occasion, 1 may say that the pleasure of 
a trip on the buiuliful Loch I.umond was very seriously marred 
in consequence of the fumigation which my fellow passengeis 
and myself had Lo endure 

The change from lhe u^e of solid to gaseous fuel would be 
the prelude probably toanothei, and still more important change, 
namely the entire suppression of the steam boiler We arc 
already in possession of gas-engines working at moderate ex¬ 
pense i? compared with small steam-engines, even when supplied 
with llie comparatively expensive gas from our town gas-mains, 
and all that will lie required is an extension of the principle of 
operation already established rhe realisation of such a pirui 
would of course involve many important considerations, and 
may be looked up an as 011c of those subjects the accomplish¬ 
ment of which may lie left foi the energy and mvcnlue power of 
the rising generation of engineer 1 ' 

before leaving this branch of the subject I wish to call atten¬ 
tion to a favourite suggestion which I had occasion lo make 
some years ago It consists in placing gas-producers at the 
bottom of the coal mines themselves, so that instead of having 
to raise the coal by mechanical power, the combustible gases 
ascending from the depth of lhe mine to the hiirfacc would 
acquire by virtue of Lhtir low specific gravity such an onward 
pressure that they could be conducted in tubes lo distances of 
many miles, thus sa\ing the cost of raiding and tiunsporting the 
solid fuel 

Glasgow with its adjoining coal-fields appears to ine a parti* 
ciilaily favourable locality for putting such a plan to a practical 
trial, and the well-known enterprise of its inhabitants makes me 
sanguine of its accomplishment. When thus applied with 
gaseous fuel, the town would not only be able to boast of a 
dear atmosphere, but the streets would be relieved of the uioit 
objectionable porlion of the daily traffic 

1 now appioach another and Lhe last portion of my address, 
the attainment of very interne degrees of heaL either for effect¬ 
ing fusion or chemical decomposition. Although by means of 
the combustion of either solid or gaseous fuel heats are pro¬ 
duced which suffice for all ordinary purpo L es, ihere is a limit 
imposed upon the degree of temperature attainable by any 
furnace depending up in combustion. It has been shown by 
Bunsen and by St Claire-Deviilc, that at certain temperatures 
the chemical affinity between oxygen on the one hand and 
carbon and hydrogen on Lhe other absolutely ceases, and that 
if the products of combustion CO a and ILO be exposed to such 
a degree of temperature they would fall to pieces into their 
constituent elements This point of dissociation, as it is called, 
is influenced hy pressure, but has been found for CO, under 
atmospheric pleasure to be 2600° C (or 4700“ Fahr.). lint 
long before this extreme point has been arrived at, combustion 
is greatly retarded, and the limit is reached when the losses of 
heat by radiutio 1 from the furnace balance its production by 
combustion 

To electricity we must look for Lhe attainment of a tempera¬ 
ture above that of dissociation, and we have evidence of the 
early application of the electric arc to such a purpose In 1807 
Sir Humphry Davy succeeded in decomposing potash by means 
of an electric current from a Wollaston battery of 400 elements, 
and in 1810 be surprised the members of the Royal Institution 
by the brilliant electric arc produced between carbon points 
through the same agency. 

Magneto-electric and dynamo-electric currents allow of the 
production of the electm arc miuh more readily and econo- 
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mically than by the use of bn Humphry Davy’s gigantic 
battery, and Messrs. Huggins, Lockyer, Liveing, and other 
physicists have taken advantage of the comparatively new 
method to advance astronomical and chemicil research with 
the aid of spectrum analysis 

My object is now to show that the heat of the electric arc is 
not only available within a focus or extremely contracted space, 
but that iL is capable of producing such largci effects as will 
render it useful in the arts for fusing platinum, iridium, steel, 
or iron, nr for effecting such reaction!! or decompositions as 
require for their accomplishment an intense degree of heat, 
coupled with freedom from such disturl mg influences as are 
inscpaiable from a furnace woiked by the combustion of car¬ 
bonaceous material, 

The apparatus winch I employ to effect the electro-fusion of 
ouch material as iron or platinum is repicsented in the 
drawing It consists of an ordinary ciucible of plumbago 
or other highly refractory material, placed in a metallic jacket 
or outer casing, the intervening space be mg filled up with 
pounded charcoal or other bad conductor of heat A hole is 
pterced through the bottom of the crucible for the admission of 
a rod of iron, platinum, or dense carbon, such ns is used m 
elcctnc illumination The cover of the ciucible is also pierced 
for the reception of the negative electrode, by preference a 
cylinder of compressed carbon of compaiativcly large dimen- 
bionfi At one end of a beam, supported at its centre, is sus¬ 
pended the negative electrode by means of a slnp of copper, or 
other good conductor of electricity, the other end of the beam 
being attached to a hollow cyhnrlei ol soft iron free to move 
vertically within a solenoid coil of wue, presenting a total resist¬ 
ance of about 50 units or ohms, 13 y means of a sliding weight 
the preponderance of the beam 111 the duectinn of the solenoid 
can be varied so as to balance the magnetic force with which the 
hollow iron cylinder is drawn into the coil One end of the 
solenoid cod is connected with the positive and the othei with 
the negative pole of the elcctnc arc, and, being a coil of high 
resistance, its attractive force on the non cylinder is proportional 
to the electromotive force between the two electrodes, or, in 
Other words, to the electrical resistance of the aic itself 

The resistance of the arc was determined and fixed, at well 
within the limits of the source of powei, by sliding the weight 
upon the beam It the resistance of the tic should increase from 
any cause the current passing through the solenoid would gam in 
atrength, and the magnetic force overcoming the counteracting 
weight would cause the negative electrode to descend deeper 
into the crucible , whereas, if the resistance of the arc should 
fall below the desired limit, the weight would drive back the 
iron cylinder within the culs, and the length of the arc would 
increase, until the balance between the forces engaged had been 
re-established. 

Experiments with long solenoid coils have shown that the 
attiactive foice excited upon the iron cylinder is subject only to 
slight variation within a range of several inches, which circum¬ 
stance allows of a woikmg lange to Lhal extent of nearly uniform 
action on the electric arc 

This automatic adjustment of the arc is of great importance 
to the attainment of advantageous results in the process of 
electric fusion , without it the resistance of the arc would 
rapidly diminish with inciease of temperature of the heated 
atmospheie within the crucible, and heat would be developed in 
the dynamo-electric machine to the prejudice of the electric 
furnace The sudden sinking or change 111 electucal lesistance 
of the material undergoing fusion would, on the other hand, 
caubc sudden increase in Lhe resistance of the arc, with a 
likelihood ol its extinction, if such self-adjusting action did not 
take place 

Another important element of success in electric fusion con- 
tuts in constituting the material to be fused the positive pole of 
the electric arc. It is well known thaL it is at the positive pole 
that the beat is principally developed, and fusion of the material 
constituting the posiLive pole takes place even before the crucible 
itself is licated up to the same degree 'Hus piinciple of action 
is of course applicable only to the melting of metals and other 
tlectrical conductors, such as metallic oxides, which constitute 
the materials geneially operated upon in metallurgical pro¬ 
cesses In opera ting upon non-conductive earth or upon streams 
of gases it becomes necessary to provide a non-destructible 
positive pole, such as is supplied by the use of a pole of fused 
platinum, or indium, or by a plqmbago ciucible. In working 
the electric furnace some lime is taken up in the first instance 


m raiding the temperature of Lhe crucible to a considerable 
degree, but it is surprising bow rapidly an accumulation of heat 
takes place. In using a pair of dynomo-machine 5 capable of 
producing 70 webers of current wiLh an expenditure of 7-horse 
power, and which, when used for purposes of illumination, 
produce a light of 12,000 candles, a crucible of about 8 inches 
in depth, immersed in a nnn-conductive material, lias Us tem¬ 
perature raided to a white heat in fifteen minutes, and 4 lbs. 
of steel are fmed wUJun another fifteen minutes, successive 
fusions being effected in somewhat diminishing intervals of 
time The process can be earned on on a still larger scale by 
increasing the power of the dynamo-machines and the si/e of the 
cruublcs 

1 he purely chemical reaction intended to be earned into effect 
within the crucible might be interfered with through the detach¬ 
ment of particles from the dense carbon used fur the negative 
pole, although its consumption within a neutral atmosphere is 
exceedingly slow To prevent this I have used, both m this con¬ 
nection and also in the construction of electric lamps, a water 
pole, or tube of copper, through which n current nl water circu¬ 
lates, so that it yields no substance to the nic. It consists simply 
of a stout copper cylinder closed at the lower end, having an 
inner tube penetrating Lo near the bottom for the passage of a 
current of water into the cylinder, which water enters and is dis 
charged by means of flexible india-rubber tubing This tubing 
being of non-concluctivc material, and its sectional area small, 
the escape of current fiom the pole to the reservoir is so slight 
that it may lie neglected On the other hand some loss of beat 
isincuired, thiough conduction, with the use of the water pole, 
but this loss diminishes with the increasing heat of the furnace, 
inasmuch as the arc becomes longer, and the pole is rpfired more 
and more into lhe crucible cover 

In the experiments which I shall now place before you the 
cm rent which has supplied the one electric lamp in the ccnlie of 
the hall will be diverted by means of a cnmmutatoi through the 
electric furnace After it has been active for five minutes to 
warm the crucible, I shall charge it with 8 lbs of broken steel 
files, which I shall endeavour to melt and pour out into an ingot 
mould before your eyes. 

By some obvious modifications of this electric furnace it can 
be made available for a variety of other purposes where intense 
heat is required combined with immunity from disturbing 
chemical actions By piercing a number of radial holes 
through the sides of the chamber, and introducing the ends of 
Wires through the same, an excellent means is provided of 
heating those wire ends very rapidly, wiLhout burning them, 
for the pm pose ofwelding them together The electrical furnace 
will also be found useful, I believe, m tbe hands of the chemist 
to efTect those high temperature reactions between gaseous 
1 todies which require the employment of temperatures fai 
exceeding Lhe hitherto available limits, and will thus increase 
tile area of available reactions at his disposal for the attainment 
of either scientific or practical ends 

I have endeavoured to compress within the limited space of 
a single lecture, subject matter that might occupy the close 
attention of the student for weeks or months, and I may there¬ 
fore be pardoned if I have failed to convey to you more Lhan a 
very rough ouLlme jf what nnybe accomplished by the judicious 
use of gaseous fuel, and of the electric cuircnt, os heating 
agents lhe fine purpose that has been foremost 111 my mind 
in prepanng this lecture, has been to make war u]X)n the 
smoky chimney, which, so far from being a necessity under any 
ciicumstanccs whatever, should be regarded only ns a remnant 
of that singe of our industrial and social progress which satis¬ 
fied w ith the attainment of certain ends, could afford to neglect 
the economical and sanitary conditions under which those ends 
were accomplished 

The Exhibition which has lately been held m this city of 
appliances for heating and illuminating by means of ga', and 
electriciLy, in which yuur President, my esteemed friend, Sir 
William Thomson, took so prominent a part, as lie does in 
everything tending towards the advancement of human know¬ 
ledge and well-being—proves how deep is the interest felt 
amongst you in those very questions with which I have had to 
deal this evening 

And so I thought you might not be disinclined to give 
attention once more to a particular view of the question, which 
happens to be the result of the independent labour of one who 
may claim at any late to have given a life-long attention to 
tho subject. 
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PHOTOPHONE EXPERIMENTS 

M R. ANDREW JAMIESON, C.E., Principal of tie 
Glasgow Mechanics Institution, sends us an account of 
the following experiments on the photophone, shown by him at 
a lecture delivered by him on January 19, before the Glasgow 
Philosophical Society, on the history of selenium. 

The effects of light and heat on the conductivity of selenium 
were shown by means of a simple and inexpensive form of 
11 cell" joined up in a Wheatstone’s Bridge with a reflecting 
galvanometer. The cell is constructed in the following way — 
A piece of plate-glass or of a glass tube of abouLan inch diameter 
ana about tnree inches long is chosen, and upon its extenor are 
tightly wound two separate parallel wires of No 25 B W.G , 
the wires themselves being of copper covered with ''ilk or cotton 
A red-hot iron or poker is then applied to the middle region of 
the coil of wire so as to burn off the insulating covering of silk 



of the silk covering. The selenium is afterwards annealed in the 
ihe usual fashion to render it more highly conductive One of 
the cells thus used had resistances of 574° and 344° ohms 
respectively in the dark and in the light , but others have less 
rc-islances, one being ns ^mall ns 50c rhms in the dark. The 
hrst-named cell (a flat one) was twenty-one days old, and had 
increased several thousand ohms in that time. 

The musical note of a "singing flame ” was reproduced in the 
telephone by means of one of the annular cells thus formed upon 
a gloss tube in the following manner, suggested by Fmf BLylh 
(Pig. I) ■—The cell, c, joined in circuit with a baltery, 11, and 
telephone, t, was placed outride entirely surrounding iht gla^s 
tube in which a small gas-jet was “ singing ” Speech was aftei- 
wards reproduced by the arrangement shown in Fig 2 At the 



back conical mouthpiece which receives the voice is fixed a mem¬ 
brane of goldbeater's skin which forms the front of a chamber* 
A, into which gas is led, and from which a short tube leads to a 
small gas-jet, in the manner devised by Komg. Opposite the 
gas flame was placed the selenium cell in circuit with a battery 
of twenty cells and a distant telephone. There were thus eleven 
changes going on simultaneously — 

1. Muscular movement of speaker's vocal organs. 

2. Vibration of air opposite speaker’s mouth 

3. Corresponding vibrations of the thin membrane, 

4. Variations of pressure controlling the supply of gas to jet. 

5 Hence increase and decrease of gas-flame 

6. Increase and decrease of resistance of the selenium cell. 

. Rise and fall of battery current. 

. Increase and decrease of magnetism in magnet of telephone. 


9. To-and fro movement of telephone disk 
j 10. Vibration of air opposite the same 

II Vibration of drum of ear of listener at the telephone and a 
sound heard. 

} Not only the pitch but tbe tone of the voice was distinctly 
heard. 


| THE COFFEE-LEAF DISEASE 

, TWO interesting papers on this subject were read at the last 
1 A meeting (3rd inst ) of the I.innenn Society, the one treating 
I of its ravage? in India, the other it? nature and spread in South 
. America. 

In the fint Mr, Wm Bit lie, in a letter to Mr. J Cameron of 
Bangalore, refers to the Coorg country, situated in the Western 
Ghats, where European enterprise in coffee lias been wholly 
j developed within the last twenty-five years, and no disease was 
observed till four or five years ago. The author mentions 
that the di^ea^e appears to have been imported from Ceylon by 
way of Chickmoorloor, a district of Mysore, sixty miles distant 
from Coorg. Tt seems worst in impoverished, exposed fields, 
and least where there is shade and rich soil. A small red insect 
has been noticed feeding over leaves covered wnth the pest, but 
what the insect’s relation is to the disease .is yet remains unde¬ 
termined Plants grown from Ceylon c eed suffer most, while 
those trees of Coorg origin ami giuwlh nre least affected. A 
system of “ renovation-pitting" has been successfully tried, a 
pit bang dug at hort intervals wherein, after judicious pruning, 
all the affected leaves are buried, and this precaution seems 10 
check the spread of the disease, particularly among the Coorg 
coffee-trees 

In the '-ccond communication Dr M C Cooke describes and 
, summarises all the data extant up to the present tune of the pro- 
I gress of coffee disease 111 South America Plantations in Venezuela, 

I Costa Kica, Bogota, Caracas, and Jamaica have heen affected. lie 
1 discourses on the nature of the blight, and is of opinion that the 
disease is a complicated one, being himself as yet unprepared to 
j affirm that either the Sif>torui t the Sphirrtlla l or the S tiUmm , 
three •'O called diffeient kinds of fungi, or altogether, is the true 
cause of the disease. At the same tune he thinks it possible 
I that none of these forms of fungus are autonomous, and that 
| all may be related to each other as forms or conditions of the 
same fungus, 0 f which Siphiittlla is the highest and most perfect 
manifestation, lie observes [bat Ihe discoloured ^pots may be 
without any visible fungus upon them, and exhibit no tiace of 
mycelium in the tissues, or they may nourish a Septona , as seen 
by the Rev M J. Berkeley, or a \phardla as found by hngself, 
j or finally a species of Sttlbuin as seen by I'rof Saenx and him¬ 
self Further, Ihe Sttlbum may occur on the same spot as the 
penthecia of the S p/urtJla, or both pentbccia and StUbum , the 
one without the other may be found uccupymg different spots 
' Mr Cooke admits that altogether it is difficult satisfactorily to 
| answer Lbe question, What is the cause of this form of coffee 
disease ? 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —Sir William Harcourt announced on Monday that 
I the evidence taken beFore the Oxford University Commissioners 
I would he laid before Parliament without delay. 

1 Cambridge —The first Smith prize has been adjudged to A. 

. R. Forsyth, of Trinity College, Senior Wrangler. K. S Heath, 

1 of Trinity College, Second Wrangler, and A E. Steinthal, also 
of Tnmty College, Third Wrangler, were equal in the competi¬ 
tion for the second prize 

Mr W J. Lewis, M.A , of Trinity College, Cambridge, 
and Fellow of Oriel College, Oxford, nas been elected to the 
| Chair of Mineralogy, in the place of the late Prof. Miller, 

| F R.S The University is to be congratulated on having secured 
! as Professor of Mineralogy one 10 competent to take Prof. 
Miller’s place. 

Mr, A Scott 1? giving demonstrations in Elemental? Organic 
Chemistry at the University Laboratory. Mr. J. F. Walker 1? 
lecturing on the same subject at Sidney Sussex College. 

Lord Rayleigh is giving a short course on the Unit of Elec¬ 
trical Resistance, and on February 21 will commence an 
advanced course of leisures on Sound. Mr. Glazehrook 1? giving 
demonstrations on Advanced Electricity and Magnetism, ana 
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Mr. Shaw on Heat. All these courses are given in the Cavendish 
Laboratory 

Prof. Stuart is lecturing on the Differential Calculus and its 
Application to Mechanics, the Demonstrator has a course on 
Elementary Applied Mechanics, 

Dr, Michael Foster continues his course of Elementary Physio¬ 
logy The advanced lectures announced this term are by Mr. 
Lea (who has been appointed Lecturer in Physiology at Gonville 
and Cams College), on Physiological Chemistry , Mr. Langley, 
on the Histology and Physiology of the Digestive System, and 
Mr. Hill (Downing College), on the Central Nervous System 
The Report of the Syndicate on the Higher Education of 
Women is to be discussed to morrow (February 11) 

The Board uf Natural Science Studies i ecuminendv that the 
agreement between the University and Dr Dohrn, of the Zoo¬ 
logical Station at Naples, by which 75/ per annum is paid from 
the Worts Travelling Bachelors' 1 'iiml towards the expenses of 
the station, be renewed foi five years. The Boaid calls attention 
to the services which tho.e members of the University who have 
studied at Naples have rendered to science and the UmversiLy, 
and to the fact that three of them have obtained prnftssordups 
elsewhere, namely Professors A M Marshall (Owens), T. \V 
Bridge (Mason's College, Birmingham), and A C Haddon 
(Dublin) 

At Ncwnham College Miss lfarland is lectuiing on Euclid 
and Algebra, and Miss Scott on Analytical Conic-, Mr. Garnett 
lectures on Statics and on Experimental Physics, Mr. Hudson 
on Arithmetic and on Ihe Differential Calculus, Mr ITillhouse 
on Botany, while Miss CWs superintend', practical and paper 
work in Chemistry and Geology. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 9, 1880—“The Electrostatic 
Capacity of Glass,” by J. Hopkinson, M A , P,Sc., F R.S. 

In 1877 I had Lhe honour of presenting to the Royal Society 
{Phi Ttans 1878, Fart i.) the results of some determinations 
iff specific inductive capacity of glasses, the results h“ing ob¬ 
tained with comparatively low electromotive foices, and with 
periods of charge and discharge of sensible dm aLion In 1S7S 
Mr. Gordon {Phil Tu\n\ , 1879, Part 1 ) piesented to the Royal 
Society re ults of experiments, some ot them upon precisely 
similar glasses, by a quite different method with much gieatci 
electromotive force-, and with very short times of chaigc and 
discharge Mr Gordon’s results and mine differ to an extent 
which mere errors of observation cannot account for Ihus for 
double exLra dense flint glass I gave 10 I, Mr. Gordon 3 I, ami 
subsequently 3 89 (Report of BriLish As ociahon foi 1879). 
These results indicate one of three things, Cither my method is 
radically bad, Mr Gordon’s method is bad, or there are some 
physical facts not yet investigated which would account for the 
difference Two suggestions oocur —1 Possibly fur glass K is 
not a constant, but ib a function of the electromotive force 2 
When a glass condenser is discharged for any finite time, a part 
of the residual discharge will be included with the instantaneous 
discharge, and the greater the time the greater Lhe error so 
raused To lest the first I measured the capacity of thu.li glass 
plates with differences of potential ranging from 10 to 500 volts, 
and also of thin glass flasks between similar limits; the result is 
(hat I cannot say that the capacity 1s cither greater 01 less wheie 
the electromotive force is 5000 volts per millimetre than where 
it is 4 volt per millimetre. Hie easiest way to test the second 
hypothesis is (o ascertain how nearly a glass flask can lie discharged 
in an exceedingly short time. A flask of light flint gla^a was 
tested, it was charged for some seconds, discharged for a time 
not greater Ilian n^rnr ‘ ieconi l| *nd the residual charge observed 
so soon ab the eleetr imeter needle came to rest, the result was 
that the residual charge under these circumstances did not exceed 
3 per cent of the original charge, also that it mattered not 
whether the discharge lasted second 01 second, These 

experiments suffice to show that neither of Lhe above supposi¬ 
tions accounts for the facts 

I have repeated my own experiments with the guard ring 
condenser, but with a moie powerful battery, and with a new 
key which differs from the old one, Inasmuch as immediately 
after the condensers are connected to the electrometer they are 
separated from it. In no case do 1 obtain results differing much 
from those I had previously published 

Lastly, n rough model of the five plate induction balance used 


by Mr Gordon was constructed, but arranged bo that the 
distances of the plates could he varied within wide limits. So 
far as instrumental means at hand admitted Mr Gordon's method 
was used A plate of double extra dense flint and a plate of 
brass w ere tried In the first, hv varying the distances of the 
five plates, values of K were obtained ranging from lo 8£ T 
with the latter results from ^ to 3 It is clear that the five 
plate induction balance thus arranged cannot give reliable 
resulLs 

The explanation of the anomaly, then, is that the deviation 
from uniformity of field in Mr. Gordon's apparatus causes errors 
greater than any one would suspect without actual trial. It is 
probable that the supposed change of electrostatic capacity with 
Lime may be accounted for 111 the same way. 

lanuary 27 —"Dielectric Capacity of Liquids " By J. IIop- 
krnson, I 1 R S 

These experiments have for object the determination of the 
lefi active indices and the specific inductive capacity of certain 
liquids, and a comparison of the '-rjuareof the refractive index for 
1 mg waves and the specific inductive capacity 

In the following table are given the results obtained for 
refrnctive index for long waves deduced by the formula 


fi = | ^ if the square of and the observed values (K) of 

the specific inductive capacity 

Petroleum spirit (Field's) 

Petioleum oil (Field's) 

,, (Common) 

Ozokeut Iubiicating oil (Field's) 

Turpentine (Commercial) 

Castor oil 
Speim nil 
Olive oil 
Ncatsfuot oil 



K 

1 922 

I 92 

2075 

2 07 

2 078 

2 IO 

2 086 

2 13 

2 128 

2*23 

2 *53 

4 78 

2 1 J 5 

3 02 

2 131 

3 

2 125 

3 07 


It wall be seen that whilst for hydrocarbons = K, foi 
animal and vegetable oils it is not so. 


Zoological Society, February 1 —Prof VV. II Flower, 
LL D , F R S„ president, in the chair.—Mr F. M. Balfour, 
I* RS. read a paper on the evolution of the placenta and made 
tome obseivalions on the possibility of employing the characters 
of this organ in the classification of the mammals —Mr Sclater 
lead notes on some bird', cnllccted by Mr E F 1m Thurn in 
British Guiana, amongst which was an example of a new species 
of Aqehnti, proposed to be called ,1 uu-Thut n/, after its dis¬ 
coverer —Mr \V T. Blanforrl, FR S , read an account of a 
coll eel ion of reptiles and frogs made at Singapore by Dr \V B 
Dennys In this collection were two new species of Ophidians, 
which were named respectively Cy'lindiophu limit us and Simtte* 
Dmnysi , and two new frogs, which Lhe author propped to call 
Raua htficcps and Rhd(ophoru\ Dtnnyu —Mr A. P. Bartlett 
read an account of a peculiar habit of the Darter [Plotu* anJunga) 
m casting up parts of the epithelial lining of its stomach, as 
observed by bun m the specimen now living m the Society's col 
lection —A communication w r as read from Mi A Iloneage 
Cocks, E / S , containing notes on the breeding of otters, a- 
observed by him in specimens living in his possession.—The 
Secretary read a paper by the late Mr Ailhur O'Miaughnessy, 
containing an account of a large collection of h ards made bv 
Mr C. Tiiickley in I cundor The cnllcctmn was seated to be of 
great interest, both 011 account of the number of new species n 
contained and Lhe ficsh mateml it affnided for the study ol 
species already known, Mr OkShauglmessy had given last yen 
a partial notice of this collection, confined however to a prrli 
miliary list of the species of Anoh r identified The present paper 
gave the results of a study of the whole collection, and was not 
restituted to a description of the new forms, buL enumerated all 
the species, for the purpose of recording additional remarks and 
revisions which appeared necessary I11 it twenty seven species 
w'ere mentioned, ten of which were new r —Mr G A Boulenger 
read an account of ft new species of Fnyahus in the Brussel- 
Museum, from Ecuador, which he proposed to name Enyaluu 
O'Mutughnesyi —Lieut -Col II II Godwin-Auslen, V K S . 
read the firsi part of a memoir on the land-shells collected on the 
island of Socotra by Prof I B Balfour T he present communi¬ 
cation comprised an account of the species of Cychstomnce<r found 
on the island 


Photographic Society, Jinuiry 11 —J GUisher, FRS, 
president, in the chair—Papers were read by E Viles on the 
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June light Tbc principal matter insisted upon was that Lhe 
oxygen and hydrogen gases should unite in one stream, just 
before issuing Jroin the nozzle of the burner, and the tubes kept 
entirely free from -wire gauze or any impediment whatever , aho 
that the lime cylinder should be m two pieces when if the upper 
part spins the lower part (already heated) could be screwed into 
posiLiun at once —Also by T llulas, PCS, on the detective 
camera This apparatus consists of two La'neias working simul¬ 
taneously together in one the image can be seen, whilst in the 
othei a sensitive dry plate is ready for instant exposure by pneu¬ 
matic powei The whole is inclosed m an unsuspicious wooden 
box, which cun even he placed upon Lhe ground, and scenes and 
persons photographed unawares. 

Victoria (Philosophical) Institute, February 7 —The 
Earl nf Shaftesbury, K G , in the chan,—A paper w r as read by 
Di Samuel Kinns, F R A S, on "The 'Jiuihs of Revelation 
cunhimed by the Advances of Science " 

Institution of Civil Engineers, Fchruaiy r —Mr Aber- 
nelhy, V R S F., president, in the chair — lhe paper read was 
on the Portsmouth Dockyard Extension Wuiks, by Mr Charle-, 
Colson, Assoc, M Irbt CMC 

PAKtS* 

Academy of Sciences, January 31,—M. Wurtz in the 
chan —The follow mg jn.pi 1 s weic read --On the lung duration 
of the life of germs uf rhiubtw, mil on their jircspnahon in 
culii\ated earth, by M Pashur, with MM. C Inmlurlind and 
Kuux Hus relate^ to ,111 inquiry made by a committee eleeLed 
by the Pans bonety of Veterinary Medicine Mi«p caught the 
dibiase from being a few boms daily on ground where animals 
that died of rharbou had been buried twelve years before Theie 
was 110 gnc'- In eat, the genus imiit have entcied the sheep 
by reason nf their habit ol smelling about the ground. The 
faunei hid a sear of malignant piislula—Observations on the 
birds uf the AmaicUe Region, by M Alph Milne-I'd wards 
This rc’ale> In the hi"t pari of a work on Lhe fauna of Austral 
legions fords i>ene mure Linn any othei animals to mark the 
profound dilTerencc 1 ? between faunas of the southern and those 
of the 11m (him hemisphere. The geographical distribution of 
penguins and spheinscms present nib resting features m this 
respect —On a mode of representation of functions, hy M Gylden 
—On a fall of sleet nt Genev i, on January 19, by M Cnihdon llic 
grams uric compact.and pietty round, and they showed curious 
dan ring mnvenu nts (sometimes after bunj motionless two or three 
sec nidi), like those of pith balls under electricity.—M CJos was 
elected Correspondent in UoLany, in room of the late M 
Godrnn —On the circulatory appaintus uf edunphthalmate crus¬ 
taceans (continued), by M Delagc This relates to Amplnpoda 
ami T.icmodipoda—Action of sulphocarbunntc nf pota-siijin on 
phylluxeriscd vines, by M Moinllefert, The effects of three to 
six, two, and one year J s treatment arc severally considered —-On 
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ISLAND LIFE 

Island Life, or, 7he Phenomena and Causes of Insular 
Faunas and hlotas, unhiding a Revision and At¬ 
tempted Solution of the Problem of Geological Climates 
By Alfred Russel Wallace. (London Macmillan and 
Co., 1880.) 

M R. WALLACE is to be congratulated on hi* success 
in that most difficult part of book-writing—the 
choice of a good descriptive, yet short and euphonious, 
title " Island Life 1 " What do not the words suggest 1 
How many old associations do they not recall 1 A vacant 
and unsuspicious reader may indeed be lured by them to 
open what he may expect will prove a good novel, perhaps 
a story of the " Robinson-Crusoe” type. His hopes will 
be quenched by the hist chapter, but if he possesses 
any capacity for an inteiest in Lhc flowers, insects, birds, 
and beasts of Jus home, it will almost certainly be quick¬ 
ened by a peiusal of that chapter. Like a skilful com¬ 
poser Mr. Wallace strikes at once with a firm touch the 
key-note of his volume In a few pages he puts before 
us the problem he seeks to solve, and does this in so 
graphic and masterly a way that most readers w ill not 
only compiehend what he aims at, but will be persuaded 
into the belief that as Lhey are familiar with some parts 
of the subject they have a personal inteiest in seeing 
what the author can make of it. 

Hardly any problem in modern science is at once so 
complex and so fascinating as the geographical distribu¬ 
tion of plants and animals. Strange to say, this com¬ 
plexity and fascination have steadily increased with the 
growth of knowledge A generation ago,Lhc grouping of 
floras and faunas found a leady explanation in differences 
of climate and special crcaLions But no such easy solu¬ 
tion of the difficulties now avails Ever since the rlassic 
essay of Edward Foibes on the history of the British 
flora there li.is bcni a glowing conviction that the present 
arrangement of the life of the globe is the outcome of 
previous geological and biological changes. The doctrine 
of evolution has given to this conviction the stiength of 
demonstrated truth. But while the theoretical aspect of 
the question may be clear enough, we ate beset on all 
sides by what seem utterly insuperable obstacles when 
we try to work out the application of this theoiy to the 
history of any given flora or fauna. This is true even in 
those areas of Europe and North America where the 
living planLs and animals are most fully known, and 
wheic some approach to a complete unravelling of the 
geological record has been made. But over most of the 
rest of the globe our knowledge of botanical and zoologi¬ 
cal distribution, and still more of geological hiBtory, is of 
the scantiest and most fragmentary kind. A few broad 
facts in the history of the mammalian, life of the northern 
hemisphere are well established The pedigree of some 
modern forms, such as the horse, can be traced back into 
early Tertiary Limes, the former wide spread of other 
forms, the lion for instance, and their gradual restric¬ 
tion in area, have been satisfactorily made out. But 
the kind of evidence available in these cases fail# us 
Vol. xxiii. —No. 590 


in dealing with others It seems .is if all Lhat we may 
hope to achieve is to establish by a few examples, capable 
of clear proof, the general 1 iw^ by which variation in 
form and in geographical distribution appears to have 
been effected among the animal and vegetable populations 
ot the globe. 

By no living naturalist could these problems be more 
fittingly and exhaustively discussed than by the author of 
11 The Malay Archipelago ” Years of i esc irch m the East, 
followed by years of researc h and reflection at home, have 
enabled him Lo explore every highway and a vast number 
of byways in Lhe wide realm of inquiry in which he has 
been so active and untiring a woikcr Thmougbly con¬ 
versant with all that has been done by otheis, lie brings 
to his task a wealth of information and a brtndLh of view 
that stamp his works with the authority of a mastei 

The present volume may be regarded as an expansion 
of a pari of the author's “ Oengiaphic al Distribution of 
Animals” I* 111 ther study of the pioblem of distribution 
has enabled him to treat it with gieater fulness lie has 
devoted especial attention to geological operations that have 
affected the successive races of plants and animals, and 
has connected these opuations wiLh biological changes 
more closely and dearly than has hitherto been clone 
Of his new volume the first half is mainly occupied with 
a discussion of this subject He there seeks to establish a 
numbei of fundamental propositions or laws, the confirma¬ 
tion of which leads in his opinion to a simpler and fuller 
solution of Lhe problem Lhan has before been possible 
Two of these doctrines deserve the careful consideration 
of geologists and naturalists They arc (0 the per¬ 
manence of continental and oceanic an as , and (2) the 
frequency of changes of climale during geologic al time 
and the combined influence of cosmical and geographical 
causes in the production of these changes. 

The abundance of marine organisms in the rock-masses 
which (onstitute the bulk of the continents naturally led 
to a belief in the mutability of the land Not once only 
but many times in succession the sites of some of our 
loftiest mountains were under Lhe sea And if it was 
discovered that the position of the land had been so 
v anable, and that the sea-floor had been so continually 
upraised, the inference was easily diawn that land and 
sea 1 mi'at h.uc been continually changing places. Tacitly 
or explicitly it was assumed Lhat just a, Lhere appeared 
to be no area, even in the heait of the continents, which 
had not been submerged beneath the waves, so there was 
probably no tiaa even of mid-ocean where a continent 
might not have bluomed It is piobably a safe assertion 
to say lhaL this is still the belief of most geologists It finds 
formal expression in their most authoinative texL-books, 
and can be traced everywhere m its influence upon the 
discussion of questions of geological history Fiom 
geological treatises it has passed out into the cunent 
literature of the lime, as one of Lhc accepted conclusions 
of science. Our A’ovt Laureate, who has embodied in 
musical language noL a little of the scientific specul ition 
of hi a day, has given terse expression to this universal 
belief in the often-quoLcri lines — 

** There rolL the deep uhere greu the tiee 
O earth, «hn chances In. L Liiou seen ' 

There, where lhe long street to, it*, h ith been 
The sLiL1tio l of the central sea." 

R 
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Inevitable as was this belief in the early days of 
geology, and firmly as it still maintains its hold, it is 
unquestionably based upon a partial view and erroneous 
interpretation of the facts This has for some years 
been recognised by a few writersj and will before long be 
generally acknowledged. Instead of shifting their places 
on the earth'5 surface, continents, so far as the evidence 
of their history can be gleaned, have been wonderfully 
persistent. 

This conclusion is reached by many different paths 
of inquiry Of these it may suffice to notice here only 
two (1) The rocks of which the greater part of the 
dry land consists, are upraised marine sediments Rut 
their materials were derived from the waste of neighbour¬ 
ing dry land They everywhere contain indications of 
the proximity of that land, and even reveal terrestrial 
surfaces, such as rippled-marked and rain-pitted shores, 
in the very midst of marine formations Nowhere do 
they present indications of really deep water (2) An 
examination of the floor of the present ocean proves that 
the sediment now removed fiom the surface of the 
continent is deposited in the shallower wateis within 
150 or 200 miles from land Beyond this limit ter¬ 
restrial sediment ceases to be transported and depo¬ 
sited, its place being taken by organic accumulations 
and by peculiar red and grey "clays” in which the 
inorganic material is mainly of volcanic origin, and must 
gather on the bottom with almost inconceivable slowness 
This grouping of the detritus, derived from the degrada¬ 
tion of the land, is evidently the only one possible, and it 
has now been abundantly demonstrated by recent deep- 
sea researches We may be sure also that it must always 
have obtained in every geological period The coarser 
and more lenticular sheets of sediment have accumulated 
nearest to Lhe sources of suppl>, that is to the shores of 
the land , while the finer and more wide spread silts have 
been spread over the farther and deeper tracts of that still 
comparatively narrow belt of sea to which sedimentation 
has always been mainly confined To hasty readers it 
will seem an obvious and ridiculous paradox to maintain 
that the continents have been permanent throughout 
geological lime, and yet to admit Lhat piobably no part of 
their surface has not been many times submerged beneath 
the ocean Further reflection, however, and better ac¬ 
quaintance with the facts will convince every candid 
inquirer that the paradox is only m appearance The 
continental ridges have been the great lines of terrestrial 
movement from the dawn of geological hisLory. They have 
continually been undergoing disturbance; one portion has 
been equably upraised, another has been convulsed and 
corrugated, a third has been depressed Every part of their 
surface has been subject to these changes Moreover every 
portion of the crust which has risen above the sea- 
level has been exposed to the unremitting aUacks of 
the subatfnal agents of destruction. Again and again 
the solid bulk of the continents has been reduced to mere 
detritus and has been spread over the sea-bottom. And 
yet the continental ridges have never ceased to exist 
Their disappearance would necessarily have been fol¬ 
lowed by the cessation of sedimentary accumulation. 
The character of their component rocks however teaches 
that, whether by the operation of underground movements 
or by the action of superficial causes, the land has been 


continually wandering, as it were, to and fro across the 
continental areas, disappearing beneath the sea in one 
region, reappearing from the sea in another. In one 
sense of course it may be said that land and sea have 
been continually changing places * But the submerged 
land has not become truly a pajt of the oceanic realm 
The waters covering it have been mere prolongations of 
the upper layers of the ocean, like the Mediterranean, 
Black, and Caspian Seas of the present day An eleva¬ 
tion or depression of a few hundred feet, sufficed to turn 
wide tracts into land or into water But such oscilla¬ 
tions made no real change in the essential position of 
the grand aboriginal oceanic basins and continental 
ridges 

Mr Wallace has thoroughly grasped the truth and 
significance of these averments, and has not been slow 
Lo perceive their fundamental importance in the history 
of terrestrial floras and faunas. He finds that they furnish 
new and unexpected assistance to the student of biological 
evolution, and indeed form a necessary part of the 
doctrine “Itis impossible," he says, “to exaggerate or 
even adequately to conceive the effect of these endless 
[terrestrial] mutations on the animal world. Slowly but 
surely the whole population of living things must have 
been driven backward and forward from east to west or 
from north to south, from one side of a continent or a 
hemisphere to the other. Owing to the remarkable 
continuity of all the land masses, animals and plants 
must have often been compelled to migrate into other 
continents, where in the struggle for existence under new 
conditions many would succumb ; while such as were 
able to survive would constitute those widespread groups 
whose distribution often puzzles us. Owing to the repeated 
isolation of portions of continents for long periods, special 
forms of life would have time to be developed, which 
when again brought into competition with the fauna 
from which they had been separated, would cause fresh 
struggles of ever-increasing complexity, and thus lead to 
the development and preservation of every weapon, 
every habit, and every instinct which could 111 any way 
conduce Lo the safety and preservation of the several 
species ” 

Besides interchanges of sea and land Mr. Wallace lays 
great stress upon former vicissitudes of climate as agents 
m the modification of plant and animal life He has 
discussed this subject with great detail and offers an 
original explanation of the causes of secular changes of 
climate. Adopting generally Dr Croll’s views as to the 
relation between the Glacial period and the excentncity 
of the earth's orbit, he introduces into them certain 
modifications and limitations. If, he argues, the effects 
of a high excentncity have always been shown in great 
Polar refrigeration and a general lowering of the tem¬ 
perature in the hemisphere whose winter occurred in 
aphehon } there ought to be geological evidence of the 
change. He confesses however that although indications 
of local ice-action have been noticed in different geologi¬ 
cal formations, even as far back as old Palaeozoic deposits, 
there is certainly no trace of such general glaciations as 
the theory would lead us to expect. Not only so, but 
the testimony of organic remains is everywhere and un¬ 
mistakably against the theory. He concludes, therefore, 
that while the astronomical influences must unquestion- 


NATURE 


359 


ably be a vera causa in the production of terrestrial 1 
climate, and must always tend to produce alternate mild 
and severe conditions, there must be some counteracting 
cause whereby these influences are weakened or neu- 
tralised. This modifying effect he assigns to changes ' 
in the distribution of land and sea, especially in high j 
latitudes. He contends that without lofty land there j 
can be no permanent snow and icc Consequently by the 
due elevation of Arctic land an area would be provided on 
which, when winter occurred m aphelion during a period 
of high excentncity, there would be so copious an accu¬ 
mulation of snow and ice, that even during perihelion 
the wintry conditions would continue, and perhaps even 
in an intensified form. Subsidence of this land, however 
would admit the warm oceanic currents from lower lati- , 
tudes, and so great would be the amount of heat thereby 
transferred that even winter occurring when the North j 
Pole was turned from the sun and the earth’* orbit was at 
a maximum of excentncity would be insufficient to cover j 
the Polar regions with an ice-cap The alternate phases j 
of precession, which tend to bring warmer and colder | 
conditions of climate every 10,500 years, would intioduce 
a complete chmatal change only where the land was 
partially snow-clad. The general conclusion is thus 
reached that, the climates of the globe being mainly 
dependent on geographical conditions, their mutations in 
former periods have been chiefly brought about by changes j 
in physical geography, Mr Wallace supports these views 
by much ingenious reasoning He argues that during by 
far the greater part of geological time the distribution of 
land has been such that warm oceanic currents have been 
able to pass freely to the North role, giving a mild 
climate 10 the whole northern hemisphere. He would 
thus account for the palaeontological evidence of long- 
contimied glacial conditions within the Aictic circle from 
Palaeozoic to late Tertiary times. It was only in very 
recent times, he thinks, that the great northern continents 
became so completely consolidated as to shut out the 
tropical currents and to rcndei possible Ihc wide-spread 
and intense glaciation which was actually brought about 
by the high excentncity that occurred about 200,000 years 
ago. According to this view gcogiaphical revolutions 
"have been the chief, if not the exclusive, causes of the 
long-continued mild climates of the Arctic regions, while 
the concurrence of astronomical influences has been 
essential to the production of glacial epochs m the 
temperate zones, as well as of local glaciations in low 
latitudes.” 

In a remarkable chapter, remarkable as the deliberate 
judgment of an accomplished naturalist, the author 
decides that the vast periods of time which used to be 
demanded for the changes of geological history are not 
required even for the evolution of the floras and faunas 
of the earth. He admits, with some geologists who have 
advanced the same view from physical data, that geolo¬ 
gical changes probably occurred more vigorously and 
rapidly in former times than they do at present, and as 
these changes have always been accompanied by relative 
alterations in the forms of the organic world, he believes 
that organic evolution has taken place far more rapidly 
than has been hitherto thought possible. 

Arch. Geikie 


ALG<E 

Species , Genera } et Ordtnes Algarum , seu desenptiones sue- 
l inctcc specierum , generum, et ordinum , quibus Algarum 
regnum constitutor, auctore Jacobo Georgto Agardh, 
Bot. in Acad Lund. Prof Enter. Vol. 111 pars ii. 
8vo. pp 301. (Lipsis ■ apud T. O Weigel, 1880) 

T HE appearance of Dr. J G. Agardh’s excellent work, 

" Florideerncs Morphologi," published in the Ada 
of the Royal Scientific Academy of Stockholm, was duly 
noticed in the pages of Nature (vol xxi p 282), but, as 
the work was written in Swedish, a knowledge of its 
contents was accessible to a limited number of students 
only ; the indefatigable author has therefore, with a view 
to render it more useful to those who take an interest m 
his subject, now issued an edition in Latin of the 
Morphology 

This new volume, which is in 8vo, forms the second 
pait of the third volume of Dr Agardh’s t§ Species, 
Genera, ct Ordines Algarum,” and may be considered 
rather as a levised edition of the Swedish work than as 
| an exact translation of it The author has made some 
alterations both in the tent and in the notes These 
alterations include important remarks on the most recent 
nlgoiogical publications, including M Hornet’s "Notes 
Algologiqiics” M Sirodot’s observations on the fecunda¬ 
tion of the Ilatrachospermerc, and those of M Dodel-Port 
on the fertilisation of the spores of Alga: by Vorticcllse. 

For a summary of the contents of the new work the 
reader is referred to the before-mentioned notice in 
NA 1 URT , it may however be remarked that the present 
volume forms a valuable addition to the " Spenes, Genera, 
ct Ordines Algarum,” Lo which it is now appended, and 
its appearance will undoubtedly be welcomed by all who 
take an interest in the morphology of Alg®. 

In addition to a table of contents and an index rerunt, 
there is also an index of the species referred to The 
latter is the more useful, because, in addition to the name 
of the species, there are special refei cnees to the descrip¬ 
tions of the structure, ramification, leproducLue organs, 
and other pai ticulars relating to the plants. This arrange¬ 
ment is especially convenient, inasmuch as these matters 
are treated separately in different parts of Lhe work 

It is to be regretted that the beautiful illustrations 
appended to the Swedish edition do not accompany the 
present. The figures are referred to in the latter, and 
may be consulted by those who are fortunate enough to 
possess a copy of the former, or who have access to 
libraries which contain copies of the Acta of the before- 
mentioned Swedish Academy It may be added that 
Dr, Agardh's descriptions of the parts of the plants are 
expressed with his usual precision and clearness, and can, 
therefore, be understood without the plates— though, 
undoubtedly, better with them. 

It may be observed that the present volume treats 
solely of the morphology of the Floride®, and the author 
does not allude to the classification of Alga:, eveept to 
express his opinion that certain Algz of red nr purple 
colours, such as Bangix and Porphyra:, included by 
many algologists among the Flondex, do not really 
belong to that class (p. 9, note) MM Thuret and Le 
Jobs excluded these plants from the old class of chloro- 
sperms, to which they were formerly considered to belong! 
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D r. Aganlh does not admit them among the Flonde®; 
and in Dr. A. W. Bennett's new scheme for the classifica¬ 
tion of the lower cryptogams, 1 they seem to be literally 
nowhere Neither has Dr Bennett assigned any place in 
his scheme to the rather extensive family Valomcre It 
is to be hoped that algolo gists will agree before long on 
the position whieli these forms are Unally Lo occupy in 
the classification of AJgre 

His work on the Horideae having been thus brought to 
a successful teiminntion, it is to be hoped that Dr Agardli 
will now tinn his attention to the Mel.mospenns, and that 
he will, before long, give us a new edition of the first 
volume of his “Species Algarum”, a work rendered 
necessary by an increased knowledge of the structure and 
fructification of these plants, and by the discovery and 
accuiatc examination of many new species. The ex- 
professor lias already revised and reconstructed the 
extensive genera Lamuuuia, Zonaria, Fuats, Cysfo- 
fihon\ y and S argawum —the latter as far as relates to 
the Austi ahun spei ics> of the sections Ftuaiauhn and 
At throfthyi us only To these must be added descriptions 
of many new species of Mclanosperm 1 -, .ill of winch have 
been published in the Prou filings of the Swedish Acade¬ 
mies, and aie, Lhutfoic, not within reach of many who 
would gladly consult them A new edition, m which 
these scattered papers shall be collected and classified, 
would he a boon to aigologists, and, we tiust, would not 
entail very great labour upon the learned and inductions 
author M P M- 


LRTTERS TO THE EDITOR 

[ The Idr tor dm not hold hwiu!/ responsiNt foi opinionsexpressed 
by hir tonesporuLnts Neither <mi he under take toitturn } or 
to con \\pond with the writers oj, ttjttied manuscripts. No 
notice is t,il,n o / anonymous com m it m< at ions 
T 7 ie Editor ui^tntl) lujiu r/r emu fond tills to keep thnr htiers as 
\hort as possible 7 he pres run on his spate is so threat that U 
i r impossible othenvisc to ensure * lie appeal ante even of com - 
in urinations ton taming inEn ding and novel facts. ] 

"The New Cure for Smoke” 

NAiirkF, vol x\m. p 25, contain 1 a letter fiom Hr Siemens 
on .1 "new cine Im smoke, ' and m lhal lutlrr it is staled that, 
instead of using inert mi tier '-urli as pmuice-stnnc, lie (Dr. 
Siemui ) cnusuleis it far more economical and efficacious, 111 a 
gas-gialc to liansfei the heat of the gas fiameb to gns-cuke or 
intlir.uite, and lhal the icsult obtained shoi\s Lh.it the “cokc- 
gas file " is not nnly w irmei, but cheapa 'banitspiuleces&or, the 
coal-fire, with the ndvanLige in its favour Lhal it is thoioughly 
smokelc’S 

Now having had con iderable expeuuice with gas-heating 
fires of various kinds, and being much mlucstcd in the success 
theicof, T dtteimined lo give Lhe "gas-mke grate" a practical 
trial , and a*, the ic nil of the trials which I have just completed, 
and which extended over a period of two months, may interest 
uiauy of your rendu*, possibly you may he able Lo hml space 
in your columns to record the following paiticulars ■— 

In lhe first set of Inals a good modem fire-grate wa^i arranged 
(as (Jpenned by Dr .Siemens) with a solid iron dead-plate, and 
i-mch gas-pipe, parted with holes T yh ol an inch in diameter, 
placid in the fmiil iiait of the grate, but behind the lowest bar, 
and all an excluded from below except that which was allowed 
to pass in betw ceil the hollow boltom ind enlci on the line of 
gag (lames The grate was then filled with coke broken into 
Pieces about the size of a large walnul, the gn.fi turned on and 
Lighted. In a short time a good hright fire with anch flame was 
obtained , lhe external temperature at starting was 32° F , and 
that of the room 45” F This latter ro L e within two hours lo 
62" F , nnd wis maintained ax long as the fuel Listed, viz fifteen 
hours, Lhe gas and coke burning brightly Lhe whole tunc. 

‘ Sbb 1 be kcfiort ui N* 1 CkS (v*l xxu p. 451) of a paper read before the 
British Anociatinn rit Swansea last yur 


lhe result of a numbcr.of ( these trials, with an expend 1 tore of 
28 lbs. of coke, was an average consumption of 315 cubic feet of 
gas, the expenditure of the latter being very accurately oicer 
tamed by passing the gas through a standard test meter 
A second set of trials was then made under conditions pre¬ 
cisely similar to the above, with the exception that the gas was 
used only for lighting the coke at the commencement, and when 
a good fire was obtained, and the temperature had iisen to 62" F„ 
it was turned off, nnd only used again for a short time to rein 
vigorate the fire and maintain the temperature, Thu second 
series of Inals—with an expenditure of 2Slhs of coke—resulted 
in an average consumption of fifty cubic feet of gas , Lhe fire, 
when the gas was turned off, was not so blight or rich as m the 
first series, and the fuel only lasted thirteen hours 

Upon the completion of Lhe coke and gas trials as above, the 
grate was restored lo its original condition for burning coal 
The fire w as lighted in lhe usual manner, and within two hours 
the temperature rose to 62° F as in thi previous trials, the 
external temperature at starting being 32“ F , and that of the 
room 45° F, and with a consumption of 28 lbs of coal 62° F. 
was maintained For fourteen hours. 

The 100m 111 which the experiments were made was the same 
in each case, having a capacity of about 3000 cubic feet, a due 
north aspect, and situated about 150 yards from Lhe river, to 
which it is entirely open. 

r Jhe above fads having been ascertained after an extended 
nnd lepi'iled scries of trial 1 , in which > the fuel was most care¬ 
fully weighed anil the gas measured, it now becomes a simple 
matter lo 1 educe the results to £ 1 d , and m doing so I have 
liken the present prices of gas, coke, and coal 111 this neighbour¬ 
hood, which ave as follows —Coal, 261 per ton , coke, 121 per 
chaldron ; and gas, 3/, 3V, per thousand cubic feet. From llic.c 
we obtain the nndeimentioned result^, vir — 

Fir \t Trial Coke and Gas continuously for fifteen hours 

d 

28 lb-, of coke at 12c. per chaldron . 2 571 

325 cubic feet of gas at j s 3 d per 1000 cubic feet 12 075 

•5 246 

Or 1 0164 pence tier hour. 

Second Trials Cole, with Gas for lighting and use onasumally 
jor assisting the Cole , for thirteen hours 

d 

28 lbs of coke at I2c per chaldron 2 571 

50 cubic feet of gas at 3<r. 3r/ per 1000 cubic feet 1 950 

4 521 

Or 3477 of a penny per hour 

Third Trial. Coal only , for fourteen hours 

d 

28 lbs. of cool at z6j per ton 3'9 

Or 2785 of n penny pu hour. 

It w ill, I think, be al once seen from the foregoing results that 
although by lhe u^e of gas and coke wc get rid of the smoke 
nuisance, that desirable end is not obtained entirely without cost, 
and that, judging from these experiments, the "coke gas file,” 
while possessing many of lhe advantages claimed for it, has not 
proved in this m dance to be warmer And cheaper than its 
predecessor Lhe "coal fire " 

Possibly some of ymir professional readers may find time to 
pursue the subject further and favour ua with the resulL of their 
investigations. I have given a good deal of attention for years 
past to the employment of gaseous fuels, and have made many 
experiments, but I do not at the present time know of any fire¬ 
grate or stove (for ordinary household purposes) wherein gas is 
employed as the heating agent, either wholly or in part, which 
gives such good lendL* as the raw material coal. At the same 
Ume there can he lntle doubt but that we shall yet discover the 
wny tn effect great economy in the use of fuel both For domesLic 
«ncl manufacturing purposes, and ultimately to solve the smoke 
nuisance questionhut whether it will be by separating the raw 
materia] into it* several const] tuenis anti bringing some of them 
together again under different conditions and proportions when 
being consumed in a gas furnace or grate, or by better and more 
perfect appliances for effectually burning the fuel m its raw state, 
ha^ I tbnik, yet to be settled. The question hawevo , « one 
which concerns all alike, being a matter of both personal and 
national interest J. A. C Hay 

Royal Arsenal, Woolwich, January 29 
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I HAVE been much interested m reading the above, and I hope 
that Mr Hay's example will be followed by other observers, m 
order to establish a fan average resulL of the relative cost of the 
cokc-gai grate and the ordinary coal graLe Mr. Tfay’s le ulta 
are not as favourable as those obtained by myself, owing probably 
to some imperfection in his arrangements, which are not described 
sufficiently to form any judgment upon ihcm. I should like to 
know, for instance, whether the copper back plate, which I pre¬ 
sume he used, although it is not reftned to, was backed by fire¬ 
clay, or whether it touched the ironwork of the fireplace, whereby 
its heat would be conducted away I his alone might account 
for the difference in result obtained by Mr. llay and myself, and 
I think this opportunity is a fav out able one to send you the 
figures rcsullmg from my own observation of the original grate 
described in my article m Nalure, vol xaiu p 25 This grate 
has now been in use from November 8 to January 31, daring 
which period it has been ilight sixty-iix days, and Ibe average 
Lime during which a bright fire has been kept up lias bcc.11 eight 
hours daily. During this period of 528 horn 4 there has been 
consumed— 

£ s <t 

Iii 2 lbs coke at 181 a ton u 9 o 

58K lbs smokeless coal at 20r a ton 052 

4100 cubic feet of grs at 3r 6 d per 1000 o 14 4 

I 8 6 

Or an average of 0*51 S(/ per hour, instead of o 525^, is resulting 
from my first observation 1 lie nv*.rage consumption of solid 
fuel per hour Ins bi.cn 3 2 lbs , and of gas 7 7 cubic feet The 
full supply nf gas has generally been allowed during the fust hour 
of lighting, after which it is turned down to about a third , this 
I find to he a convenient mode of working 

In comparing niy results with Mr Ilay's, it must he borne in 
mind that iny room has a capacity of 7200 cubic feet, with 
northern aspect, and Ins a capacity of 3000 cubic feet, also with 
northern aspect, Ins consumption should therefore be only 

x o 518 — o 2iG(f (instead of o 347^ ), which figure would 

7200 

prove an economy in the employment of tbe coke gas grate over 
the coal grate, which is o 2785^, by his own showing, and would 
agiee with the comparative rc Lilts contained 111 my ongmal 
communication. C W biiMLhS 

February 2 


On the Spectrum of Carbon 

It is very desirable lint, if possible, some definite conclusion 
should be arrived at concerning the clumical origin of the bands, 
which Prof Livemg calk "hydrocarbon bands,” md the im¬ 
portance of the ] iunt at issue must be my excuse for again 
addressing you on this subject. 

In my previous communications I pointed out that if it can be 
shown expei unentally lint the electric spark, in an atmosphere 
of cyanogen /nrJrotn hydrog>n t gives the groups 111 quesimn (the 
grouj s B and 7, wave-lengths 5165 to 5082 and 5635 to 5478 
respectively, are here the only ones considered), they must be 
due to carbon, and remarked that the hypothesis that they were 
due to traces of hydrogen present as impurity is " to adopt an 
extreme hypothesis which must be supported by cogent experi¬ 
mental evidence before it can be accepted ” l'rof. Iaveing 
admits the justice of this demand, and then goes on to say that 
such “ cogent expeiimental evidence, so far as the relations of 
carbon and nitrogen arc concerned, will be found in our complete 
papers on the spectrum of carbon compounds in the Froatdwgs 
of the Royal Society.” This appears to me to be equivalent to 
an admission that—as concerns carbon and hydrogen— such 
exper.mental evidence has yet been given , which is also tbe 
conclusion to which I came after perusal of the papers of Profs 
Liveuig and Dewar referred to. 

It would seem then that the burden of proof that cynnogen 
exists in which the spark will not give rise to the hands B and 7 
rests with Prof I iveing Nevertheless I have repeated the 
experiment with cyanogen, described in this journal (vol 
**ui p, 197), 50 as to set aside the objections raised by 
Prof Liveing to the former experiment. The apparatus wns 
in this case constructed of one piece of glass—a long piece 
of hard glass tubing. This was carefully cleaned, the tube 
was then contracted at two point*, so an to separate a short por¬ 
tion of the tube, into which platinum wires were fused, so ns to 
form a discharge tube The whole tube was next heated to red¬ 


ness in a furnace, while a ciiirtnt uf oxygen pissed through it 
foi sume considerable time. r Lhe greatu porUun of the lube on 
iULh [ idcof the pait containing tbewni_s w'as lliui filled with 
phosphoric anhydride, ind a shoit length uf Llit LuIki, epaiated 
iruui the dischaige Lube by as gicaL a length of phosphoric 
auhydiulcas the length of tliL tube pernnLlial, employed u 
a rdoit, and tilled wuh merLUric cyanide, the uLhi_r uid of the 
lulie was drawn out and dipped bencaLh sulphunc and '1 he 
mciLUiic cyanide employed, aftei bring finely pi'dried, was 
dried foi a Long tune m in air-bath, Lhen ti undent d 'o a clean 
haul glass tube, in winch it was lepnUdly licaLcd, while a 
current of air dried by p losing over calcium ddondt and phos- 
plnnic anhydinle w is driwn ovci it I nun this Lube 1L was 
liansferiul immediately to the rctnil-Luhe In mil mg the 
experiment the meicuric cyanide was heUed o 1 to give as low 
a cmrenL of cyanogen ai possible, which wa, continued long 
enough hi expel all ihc air fioin the tube 'Llielubpwis then 
sealed up, leaving tic disLhaige tube, with 1 plmsphui ic anhy¬ 
dride lube on each aide of il, and put aside for a week 'the 
spectrum w as Lhen examined, wiLli the same result as befure the 
lube gave a bnlliant carbon 'spiclium, of which 7 and 8 (llie 
po-iliuiiiof which were measured) were the lnijilest ginups No 
Liace of the hydrogen C-line was obtained Prof. Livemg 
objects that this is mu a sufficient piuuf that hydrogen is ab ent 
(in which I ctnnot nmecwnh lnm), and suggests that " 1 real 
lest would be to whethu, when the spark guc, tlie line- 
spcctrum of c 11 bon, the hydiogen-lines do lint also appear.” 
Hus test is however not applicable, since (according to my 
experience) cyanogen LannoL be made to give Lhc line spechuni 
oT Cftibon l uithci, in tins particular case the spaik could not 
be got thiough the lulm when the condenser was puL on 

(■igglesvuck, 1 cluuary 11 W M Waiis 

"Prehistoric Europe” 

As thcie wai mi ^p.u.e to allow of all the .ui'li 1 nlics being 
cited 111 uiy uiLiu m of tin* above woik I now give thn-c wlucE 
relate to the facts called 111 (|uesLiuii by Dr. Janie, CjliI le iu 
Naiure, vol xxin p 336 

1 Di James (juku icpudntes as absurd the view nttnbuted 
to him, that the palaeolithic gr.ivela "whieh tvcilu- lhc chalky 
boulder clay of hast Anglu were covered by an upper and 
younger boulder clay,” and denies that he evci wiule anything 
which would justify tint opinion In " The Di cal lec Age, 
2nd edition, p 531, hewrile, "The pabcolitliic beds. duvcLail 
into lhc glacial diifk, and aie overlapped (as \\\ York 4 me) by 
the deposits thrown down duiing the (mil cold pci mil To Lhc 
list interglacial peiiod then wc must refei the gieil hulk uf the 
pakculuhiL river gravels uf the suulh-c isl of England ” If lliu 
lie line, where aio I he glacial deposits in qui dimi In be seen? I 
they ever were above, 01 " ovei lipped,” the paleolithic giaveLs, 
Lhe*y have, so far as our pi event know bilge guts, been utLeilj 
destroyed Of course tins view is absurd. 

2 . 1 he tumlicr associated w uh the Inppopot unus ami Jiy.enain 
the i auic *tiatum in the Victoria Cave was discovered while the 
exploration was undu my management, and was pubhslud m Hi it 
Assoc Kep 1S72, 7/rr/ir p 17 Q, and agon in Mi Tuldeman’s 
Report, op nf 1876, Ftpotfs l p 118 The ai liual is omitted 
by the author wdiere its picsi iilc would destroy his argument as 
to climate, but he does not forget to record Us subsequent dis¬ 
covery at a higher level, wheie it falls in with his aiguuieut It 
may lie rcmaiKid that the association uf uindeer wilh Jiipju- 
potamus 111 ibis cave his no s] cual IhcmcLical value, because 
ihe Lw n animals have been found together 111 seveial oilier hyxna 
dens 

3 Ihe fossil mammalia of Mont I'cmcr are typical Upj.ei 
Plemcene, as may he seen from ihe works of CroizeL and jobeit, 
Unudry and Dervais, and ns I can testify from Llieir cxaimna 
tion The glacial cm gin of the overlying lulls, winch I have 
examined under the guidance of M. Julien, seems to mt lo l>e 
open to consul era I le doubt 

4. The mammalia of I elle, and those of Ihe Val d’Arno with 
which they are classified by Dr James Oeikie, characteiisc the 
Upper l’leioceues of IUly, as may be een fiom llie caieful 
essays published liy Dr. torsyLh Ma) >r, and from an examina¬ 
tion of the magnificent collection in Lhe museum of Lh^ University 
of Florence. 

5 If pages 309-318 of 11 Prehistoric Europe,” dealing with 
"interglacial epochs,” do not ^uiply a belief Uiat tlic NcohLhu: 
skull of Olmo is interglacial, I am analde to ascertain Lheir 
meaning 
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The questions whether a geological period is to be classified as 
hitherto it always has been clarified, by an appeal to zoology or 
by an appeal to ice, and whether the naturalists who have de¬ 
voted themselves to the study or mammalia have only" opinions," 
while Dr. James Geikie enjoys i( the facts,” may be left in 
silence to the judgment of geologists. In the review under 
discussion all reference to my own opinion and works has been 
carefully omitted. Here, so far as I am concerned, the discus¬ 
sion ends. W. Boyd Dawkins 

Owens College, February KI 


Geological Climates 

In Nature, vol xxm. p 241, Dr. Haughton repeats his 
former statement that 11 it is lmposible to suggest any rearrange¬ 
ment of land and water which shall sensibly depress the tempera¬ 
ture of the cast of North America." Now we must only look 
about us to see that the east of Asia is colder than the cost of 
North America, parallel for parallel, and this especially in 
winter. The mean temperature of January is as follows in 
places situated as far as possible under the same latitude and at 
the same distance from the sea .— 


Lai N 

Eastern Ana 


| Eastern North America 

Difference 

56* 

Alan 

-4a 

NaJn, Labrador - 

■ 3 8 

0 4 

53 

Nikolayewsk, Amoor- 

- ia 1 

RigoLt 1 ahrador- 

- 1 1 

.. 11 0 

43* 

St Olga LL-sy 

12 9 

rortland, Maine 

21 a 

9 3 

431 

^Vladivostok 

6 1 

Portsmouth N 11 

35 u 

lB g 

4 °i 

Newchwang 

,D 4 

P ilerion, N J 

36 6 

16 a 

40 

Pelt in 

J 3 7 

Philadelphia 

J* 3 

7 




Mean or Savannah 



3.1 

Shanghai 

JB 3 

and Ft Marion 

33 6 

15 3 

aal 

Victoria, Ilong Kong 

50 5 

Habana, Cuba 1 

7i 4 

11 9 


Ihis shows that (1) from lat 20° to 55", Eastern Asia is every¬ 
where from 7 1 * lo 19° F. colder in January than Eastern North 
America \ and that (2) tho^e parts of the coast of Eastern Asia 
which arc not separated by mountains from the interior lowlanls 
are much colder than those which are sheltered, but even the 
latter parts, though relatively warmer, arc yet much colder than 
the same latitudes in Eastern North America These differences 
ore explained by geographical position Asia is the larger con 
tinent, its eastern interior is more secluded from the influences 
of warmer seas, and its eastern coast more subject to Continental 
influences, and thus colder in winter than NorLh America We 
thus see by the example of Asia that a colder temperature than 
in Eastern North America does really exist now in Lhe same lati¬ 
tudes. The example of Eastern Asia shows us geographical 
conditions which tend to produce an exceedingly cold winter. 
Wc have but to look aL ilie middle and higher latitudes of the 
southern hemisphere to see 10 cold summers that nothing of 
the kind is met with m the northern I do noL know on what 
authority Dr. Haughton states that the annual temperature of 
32" F. 15 met in the southern hemisphere but on 62° 41' S We 
do not have observations during the winter in these latitudes, but 
Lhe mean temperature of January (the warmest month) is found 
to be 35 2 on 60“ ti and 32 4 on 63^ S Or (by the observations 
of Sir J. Ross) the mean annual temperature can certainly not 
be less than 4^" below that of January, so that it would be not 
higher than 30 7 on the 6o° S., and 27 9 on the 63 1 “ S 

St. Petersburg, February 5 A. WoeikoKe 


Variable Stars 

With reference to your remarks on variable stars in the 
Astronomical Column of Naiurk, vol. xxm. p 206, I beg to 
send a few observations made by me (on some of the stars 
referred to) during the past few years *— 

5 33 Camelopard 1 October 1875 I found this star about 

6} m. and fainter than o (27 FL).—October 6, 1879 7 mag.; 

about k mag less than o. 

6 Rumker’s star I have Lhe following observations 1 March 
27, 1875. About 7 m.; fainter than 25 Monocerotis —January 
19, 1876 6Jm.; less than 25, but brighter than two 7 m stars 
s.f it —March 18, 1877. Distinctly visible lo the naked eye; 
about 6 m, but less than 25 (5 6 m. Heis). The above observa¬ 
tions were mode in the Punjab 

7 65 6 * Gemiaomm. December I, 1880 65 so exactly equal 
to 64 Geinmorum with opera glass that I could see no difference 
between them in magnitude. 

1 Nearly one degree lo the North of Victoria 


8. 16 Leon is Mmons. March 27, 1875. About 74 m.— 
January 19, 1876. 7*3oi7 , 5m 1 

10. Lalande 38405. August 31, 1877, I fouud this star hunter 
than Lalande 38388, which lies about 20' north of it, also less 
than a 6m Harding (Lalande 3S214) sp it. Brighter than 
Lalande 38342 (74, 8), which lies n.p. it. 

EE. 33 Capricorn. August ES75 I estimated this star as 6} m.; 
August 1876, 6 in,, and slightly brighter than 35 Capncomi. 

12 1 (17) Andromedse, From numerous observations, be¬ 
ginning m May 1875, I have detected a variation in the light of 
this star to the extent of about half a magnitude. It is sometimes 
distinctly brighter than k Andromedse, and sometimes decidedly 
fainter. 

With reference lo 0 and 8 Scorpu I find the following obser¬ 
vation in my note-book — 

“Punjab, August 10, 1876. 0 Scorpu (2m. Ileis) and B 

Scorpu (2'3m. llei$) almosL exactly equal. Perhaps B, if any 
thing, very slightly the brighter of the two. J E. Gore 

Boilisodare, Co. Sligo, Ireland, February 5 

The Mode of Flight of the Albatroaa 

There seems to be a prevailing idea that the albatross in his 
flight is in some way “assisLed by the wind ” I think this is a 
mistake , the manner is well known The method I believe 
admits of a very simple explanation. His secret consists in his 
power of acquiring great momentum together with Lhe large 
superficial area of his extended wings ; with scarcely a motion of 
his wings he will fly straight against a strong wind with a velocity 
greater than that of any racehorse , this is inconsistent with the 
idea of his being "assisted by the Wind." 

In attempting to rise from the water (I believe he is unable to 
rise from the land or from a shin’s deck) he flaps his wings 
violently to get his body out of the water , at live same time, 
paddling rapidly with lna webbed feet, he acquires a moderate 
degree of momentum, sufficient, with outstretched wings, to carry 
him forward and upward upon an easy incline. The case is 
similar to that of a boy taking a run with hi-. kite string in his 
hand to give his kiLc a start. During this first rise he will gene¬ 
rally give a few heavy, lazy flaps, and then Btretch hn wings 
steadily to their full extent, now as he gradually rises he must 
of course as gradually lose his acquired momentum till it suits 
him to acquire m)rc, when he may be twenty, thirty, or fifty 
feet above the surface, but a much greater distance from the 
place where he left the water, measured on the surface , by 
slightly altering his position, by a movement of his tail, he takes 
a snoot downwards at any angle that suits his convenience, still 
without his wings outstretched This is precisely’the case of a boy 
shooting down a coast on his sled, the propelling force 1a the 
same. The bird directs Ins course mainly with his tail, the 
action of which upon the air is identical w ith Lhe action of a 
ship’s rudder upon Lhe water By this downward motion, his 
velocity rapidly increasing, he acquires a degree of momentum 
sufficient to c’my him up again to a height equal to or greater 
than that from which he started. In this up and down long 
wave-like motion, with all its variations on either side, consists 
the whole of his flight day after day for hundreds of miles , at 
long inegular intervals he may give a few lazy flaps with his 
immense wings Other birds use the mode of flight of the 
olbaLross, hut to a smaller exLcut, for the reason, in trie case of 
smaller birds that, the ratio of feathers to bulk being greater, 
their specific gravity is less, consequently they are unable to 
acquire the degree or m omentum necessary to carry them upward ; 
but on Lhe other band the) have the power of sustained effort in 
moving their wingB rapidly, which the albatross has not Gravi¬ 
tation then, which prevents him from rising directly on the wing, 
is the motive power or the albatross when aloft He must always 
take a run or paddle over the surface of the water in order to 
get a start, and on the land or the deck he is a prisoner, because 
he has no water in which to paddle himself along with his webbed 
feet, and he is unable to run. Instead of being assisted by the 
wind, his speed is lessened by juBt so much as the wind's velo¬ 
city, when It happens that the direction of Lhe wind and his 
intended course are opposed to each other, but with the wind 
his speed is just so much greiLer than it would be in a calm. 

I ao not advance this explanation as an imaginative theory. 
I claim more for it I have had many opportunities of studying 
the movements of the albatross for consecutive days, and I fed 
confident that the above will be found to answer all required 
conditions Howard Sargent 

Cambridge, U.S. 
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Auroral Phenomena 

It la perhaps worth a note that my daughter saw at Folke¬ 
stone a very unusual phenomenon on the evening of January 25, 
a little before 6 30. home distance to the left of Orion (for the 
night was clear and starry) she observed a small cloud of a 
bright golden lute, from which streamers of great brilliancy 
darted in various directions, the cloud alternately paling and 
brightening. She de L cribes the streameis as like small meteors, 
leaving trails of light behind Lhem. C M, Inglehy 

AthensLiim Club, February 12 


Ozone 

In reply to Mr. Capron (Nature, vul, xxm. p. 219) the fol¬ 
lowing explanation may perhaps serve .— 

On a flat piece of brass two strips of paper arc laid, one plain 
white, the other prepared With a clean camel hair brush they 
are moistened liberally with pure alcohol. This is then burnt 
off, firing it with a spirit flame , the plain paper remains clear 
and whit*, the prepared paper (beginning at the edges) gradually 
changes to a purple brown On immersing both strips in clean 
water the plain papei it ill remains while, prepared paper changes 
to a deep purple (No. B, Negretti's scale) 

In about nn hour this deep purple colour fades away precisely 
%n the same way as if the slip had been ozonized by exposure for a 
day or two to the air. It may be added that if the prepared &hp 
u not plunged into water the purple brown tint remains for 
several days. 

The experiment suggested by Mr Capron has been made, 
using a very delicate gold leaf electrometer When tins is un¬ 
charged there is no apparent effect , when charged either directly 
or inductively with either positive or negative electricity the 
gold leaves collapse, the charge appearing to be dissipated with 
tne flame 

1 may add, when the leaves are charged the alcohol is lighted 
on the plate of the electrometer with a glass rod dipped in alco¬ 
hol, care being taken to prevent the discharge by conduction 
The above experiments have been performed in an ordinary 
study, but I cannot *ay they arc very conclusive. 

Mr Capron slates "ozone is very strong just now,” and he 
obtains No 10 (Negretti’s scale) at an inland town This is a 
very high number, I have repeatedly obtained this number at 
Hunstanton on ihe Wash (Norfolk), where I made expenments 
daily for a month The ozone cage was kept in the shade, a 
fine cloudless day with cold north cast wind blowing, and one 
day’s exposure 1 have been engaged for some years in testing 
for ozone on the coast to see if its abundance, or deficiency, is in 
any way dependent on the physical and geological conditions of 
the shore. My experiments are not sufficiently advanced to be 
published, but the three following conditions have always been 
round to be present where ozone is abundant 

I- A long sandy shore exposed for some hours to the sun's 
rays. 

2 Cloudless sky, with cold north or ea*t wind. 

3. An abundance of phosphorescent light from the presence 
of Noetiluca mtiiarts with the evening flow of tide. 

This town is singularly deficient in ozone. After numerous 
experiments I have os yet only obtained No I (Negretti’s *cale). 
Whether this deficiency may not have some connection wilh our 
notoriously great infantile mortality of the autumn is a question 
for further consideration. J p 

Leicester, January 27 


Citania 

I have not had an opportunity of reading Nature for some 
time, but I nm told that in a late number there is >ome mention 
of a so-called 11 Pompeii " near Braga in Portugal. 

I do not presume to w rite as* a Ifcarned antiquarian, but having 
lived for some years within thirty miles of Citania, and having 
often visited the place and examined ihe ruins with a wish to 
gain some explanation of their mystery, I venture to write as an 
ordinary witness 

In no *en c e can Citania he described as a Celtic Fumpeu , It is 
merely a collection of circular buildings erected so close to each 
other as almost to touch, and grouped on the top of a hill which 
nms out as a spur from the higher ground behind it, mid over¬ 
looks the rich valley I eneath it. The walls have fallen, and Ihe 
stones which composed them remain m situ, generally visible, 
though more or lr-s overgrown with gras*. From the founda 


tions it teems that the*e round houses must have been ‘ome ten 
feet in diameter internally, with walls eighteen inches thick. 
The original height of the walls may be infcired, from the 
quantity of stones fallen, to have been seme twelve or fifteen 
feet 

My utmost examination discovered scarcely nnything beyond 
some shattered bits of coarse pottery But over Lhe surface of 
the lull there arc still lying about many well shaped round stones 
about twenty inches in diameter, which 1 always thought Lo be 
band millstones. These seemed to me to afford the mod likely 
solution of any mystery connected with the place, and I inferred 
it was a place of security, to which the corn of the district round 
was earned, The apparent absence of water forbade lhe suppo¬ 
sition that it was a place of permanent abode I never conld 
see any necessity for referring its origin to Celtic time The 
buildings were probably used, and possibly only date from much 
later days. Remembering Lhe condition of th.il district as being 
Lhe debatable ground lying between the Asturian kingdom in the 
north anti the moors in the south, and open to sudden and tran¬ 
sient incursions fmm either side, lhe utility or ^uch n place to 
the farmers of that district seems evident A Portuguese gen¬ 
tleman, whose name I forget, has so far interested himself in the 
place as to rebuild one of the circulnr buildings in what he con¬ 
ceives its original condition, and inside he has collected any 
remains of antiquarian interest that he could [*craj e together 
Unfurl un.ilcly his enthusiasm for forming a kind of local museum 
has led him to carry to it what never belonged to the place For 
outside his museum there is a large giamtc slab, which in cha¬ 
racter is utterly foreign to the place, and long mystified me. 
This "Techa formosa,” as it is called by the neighbouring 
villagers, is about nine or ten feet long, six feet high, with an 
average thickness of one foot, and must weigh six or seven tons 
It looks like a pretentious facade stone, which has survived the 
building to which it w as once attached It has some carving 
about it, and signs which may or may not have any meaning in 
them. But whatever the stone w as, it has no right to be where 
it is , for one day, in a conversation with a local farmer at the 
inn m the valley, I learnt the fact that *oire years ago all the 
farmers of the neighbourhood combined, nnd yoking thirty nine 
pmr of bullocks together, dragged the ^aid slmie from the valley 
below, where from time immemorial it had been lying, and 
added it in triumph to the other object* of the museum. 

I may add that during my stay in Portugal I corresponded 
with the late Seuhor llcrculano, the Portuguese historian, on the 
subject, and I believe I have stated his conclusion* 

R. Burton Leach 

Sutton Montis Rectory, Castle Cary, lebruaiy 8 


The Recent Severe Weather 
YOUR corrcsj ondent II \V. C. in his communication on the 
above in Naiure, voi. xxm p. 329, quotes Mr. Lowe’s theory 
of an eleven year cycle of "gieat frosts/’and after giving the 
dates upon which that theory is apparently liascd, sa)s “There 
are sonic variations in the lengths of the intervening periods, 
but there ir a didimt recurrence of ilci'tn-ytar epochs ” 

With ihe first pajt of this sentence I quite agiee, but I fail to 
see the very least ground for the latter part of if, the intervals 
taken in order being as follows —9, 3, 6, 18, 3, 16, 4, and IO 
years. Three intervals approximating to eleven years can be 
"screwed” 111 by manipulating Lhe years between which you 
reckon, disregarding inconvenient ones and using others which 
suit betLcr , but surely Ibis cannot be held sufficient to justify 
the statement, such a method of dealing with lhe figures being, 
it is scarcely necessary to point out, quite unallowable. 

I have noticed before that when the discovery of similar 
epochs for abnormal beat, cold, nun, &c , have been announced, 
a similar method of dealing with dates has been ft Unwed to that 
which seems to have been adopted in this case F. M. S. 
February 3 


The epochs which show recurrence are obtained by "manipu¬ 
lating ” Lhe figures in the following manner — 

December 1801 to January 1814, intenal 12 years 2 months. 

„ 1810 „ 1820, „ 9 1. 2 M 

i, 1840 p 1861, ,1 20 ,, 2 i v 

(It should here be remarked that a long but not "great” 
frost was experienced in the winter of 1849-50, as it was not 
severe enough to entitle it to the designation of great frost it was 
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o nutted from the table , if it had been inserted the 20 year>i and 
2 months period would have counted as two 10 year periods,) 
December i860 to January 1841, interval 10 year* 2 months 
1* lS 7o „ iSSi, „ 10 ,, 2 „ 

Thus at least four periods (out of a possible seven) do not require 
much “screwing” to make them approximate to ll-year epochs ; 
while if we were to add m the long frost of 1S50 we should have 
no le.ss than *ix peuoiR, showing a distinct recurrence. 

It may nut be quite clem why the rein lining dates are 
inserted , hut if they are analysed in the following manner they 
ore not uuiiibtrucLivc. 

December 1813 Lu January iSjS, interval 22 year a 2 months. 

■» i8 37 ip i857i „ 19 11 2 11 

Thc^e periods, like the one 1840 to 1861, tend to show that 
the intervals uppruxinrite nearer to 22 years, How does 
h M. b, obtain the intervals he quotes? As regards the last 
paragraph of the letter of V M S respecting the “abnormal 
heat, cold, rain, &c it is only necessary to sny that lie would 
have consult ruble dilheulLy Lo prove to Noiman I nckyer, 
Meld rum, and other,, that 11-year cycles do not exist, even if 
F. M S “ screwed ” Ills figures, as he seems to have done in 
his letter alnve II \V C, 

Butterflies in Winter 

A countryman lias shown me to-day two fine specimens of 
Vhne\sa urtica in a lively condition caught nn the 4th mst. in an 
empty room on the border of (he New l* arc'd, exposed to the 
seventy of tin Lite frost, Thomas W. Shore 

Southampton, I'tbiunry S 


JOHN GOULD, F,R S 

HE grave has lecently closed over the remains of a 
very remarkable man, and although the annals of 
scienre, we arc proud to think, attend many instances of 
indomitable energj and unceasing perseverance rcwaided, 
they have no gieater record of success Lhan is to be found 
in the life of John Gould No one can regald the scries 
of works written and illustrated by him without acknow¬ 
ledging that they aie .1 monument ol human enoigy, and 
the story of his life makes the fulfilment of these large 
enteipuses the more interesting In the character ol the 
man we must look toi the seciet of his success, because it 
is well known that he possessed neither the advantages of 
wealth nor education aL the commencement of his career, 
and yet lie has lefL behind hun a senes of works the like of 
which will probably never be seen again , and this because 
It is rare to find the qualities of a naturalist, an artist, and 
a man of business combined in one and the same person 
John Gould was all these in an eminent degree ; he knew 
the characters of birds as well as any man living, and 
although it has often been said that be made too many 
species—and latterly it lias been the fashion with certain 
writeis to sink a good many of them—yet the monographer, 
travelling over the ground again, generally finds that the 
critic, and not Gould himself, was at faulL, As an artist 
he possessed talent combined with the greatest taste, and 
this, added to the knowledge of botany, acquired in his 
early days, enabled him to give to the world the most 
beautiful senes of pictures of animal life which have yet 
been produced. Certain special works, where the pencils 
of Wolf or Keuleinans have been employed, many vie 
with those of Gould, but taken in a collective sense, his 
splendid folios, full of coloured piaLes, aie as yet without a 
rival That he was a good man of business the fact that 
his writings were not only self-supporting, but further 
realised him a considerable forLune, is the best proof 
Though in outward seeming he was stern and even some¬ 
what. brusque in manner, those who knew him well can 
vouch for the goodness of his heart, and can Lcll of many 
an act of kindness and chanty, concealed from the world 
under a bluff exterior, and no one ever heard him speak 
unkindly of any of his contemporaries Straightforward¬ 
ness was one of his especial characteristics, as well as an 
exact manner of doing business, paying for everything 


the moment the work was done, and this probably 
accounts for the way in which his artists, lithographers 
and colourers, worked for him for long periods of years. 

Mr Gould at his death was in his seventy-seventh 
year, having been born in September, 1804 He was a 
native of Lyme in Dorsetshire, but when quite an infant 
his parents moved to the neighbourhood of Guildford 
When he was fourteen years of age his father was 
appointed a foreman m the Royal Gardens at Windsor, 
under Mr J T Alton, and here the lad had a grand 
opportunity of studying British birds in a state of 
nature, 111 his collection arc still to be seen two magpies 
shot by himself and stuffed at the age of fourteen, which 
are even now most creditable specimens of taxidermy, 
and foreshadowed the excellence which he afterwards 
attained to in that ait Till the year 1827, when he came 
to London, he w.b still employed in active gardening, 
having left Windsor for a post at Sir William Ingleby's 
at Ripley Castle in Yorkshire Immediately afLcr coming 
to town he was appointed curator to the Zoological 
Society* Museum, at that tune in its infancy, and he 
enjoyed the intimate friendship of Mr N A Vigors, then 
one of the leading English natuialists, and through him 
John Gould leceivcd his first opportunity of appearing as 
an author So rare were Himalayan birds in those days 
that a small collection was thought worthy of description 
by Mr Vigors in iht Draucdutgr of the Zoological Society, 
and the figuring of these specimens was t ommenced by 
Mr Gould under the title of “ A Century of Birds from 
the Himalayan Mountains ” By this time however an 
event had taken place which had an influence on Llie 
whole of his later life, viz , his marriage with Miss Coven, 
the daughter of Mr Nicholas Coven of Kent Besides 
her other accomplishments Mrs Gould was an admirable 
draughtswoman, and, from her husband’s sketches, she 
transfeucil to sLone the figures of the above-named work 
11 5 success was so great that in 1832 the “Birds of 
Europe” was commenced, and finished in five large folio 
volumes in 1817, while simultaneously, in 1834, he issued 
a Monograph of the Rh.imphasndx or family of Toucans, 
and in 1838 a Monograph of the I rogomda? or family of 
Trogon* To the last he maintained his love for these 
birds, and one of his most lecently finished works was a 
second edition of the last-mentioned Monograph It is a 
cunous fact that when John Gould proposed to publish 
his first work, he applied Lo several of the leading firms 
in London, and not one of them would undertake to 
bring it out, so that it was only with reluctance that he 
began to issue the work on hi* own account Besides 
these larger publications he had described the birds 
collected during the voyage of the Beagle by his friend 
Mr. Darwin, and had contributed papers on oLher subjects 
to the Zoological Society 7 * publications 

We now come to what we consider the most striking 
mcidcnL in Mr. Gould's life, one unsurpassed in it* effects 
in the annals of ornithology Beyond a few scattered 
descriptions by some of the older authors and an account 
of the Australian bird* in the museum of Llie Iannean 
Society, by Messrs Vigors and Horsfield, the birds of 
Aubtralasia were very little known at the date we speak 
of Accompanied therefoie by his devoted wife, Mr. 
Gould proceeded in 1838 to study Australian birds in their 
own home, and he personally explored Tasmania, the 
islands in Bass's Straits, South Australia, and New South 
Wales, travelling 400 miles into the interior of the latter 
country 1 his voyage, specially undertaken for the pur¬ 
pose of obtaining an exact knowledge of Australian birds, 
must ever be reckoned as a distinct scientific achieve¬ 
ment, and the accounts of the habits of some of the more 
remarkable species, such as the mound-building Mega- 
podes and the Bower birds were quite triumphs in the 
way of field ornithology. NcsLs and eggs were collected 
as well as an excellent series of skins, both of mammals 
and birds, and here Mr. Gould's beautiful method of 
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preparation was especially noticeable, some of his speci¬ 
mens, skinned more than thirty years ago, are as neat in 
appearance and as fresh as the day they weie prepared. 
Returning in 1840, after two years' absence, he com¬ 
menced the great work on the “Birds of Australia," which 
makes seven folio volumes and occupied seven years m 
its production, being completed in 1848 One of the 
features of this work is the great increase in our know¬ 
ledge of the range and habits of petrels and other sea¬ 
birds, to which the author paid great aLLcnLion during 
his travels. 

Within a year of Mr Gould's return from his adven¬ 
turous voyage he had the misfortune to lose his wife, and 
for some Lime he was completely overwhelmed by his 
bereavement His collcctois in Australia too, about the 
same period, lost their lives , one of them, Mr. Gilbert, 
was killed during Dr Leichhardt's expedition overland 
from Moreton Bay to Port Essington, and Mr Drum¬ 
mond, while collecting in Western Australia, was also 
murdered by natives, and a third collector was killed by 
the explosion of a gun on one of the islands of Bass's 
Straits It speaks volumes however foi the zeal and 
energy with which Mr Gould had prosecuted his re¬ 
searches in the Australian continent that very few birds, 
sufficient only to form a supplement in a single folio 
volume, have been discovered since he left the field of his 
labours in Lliat quarter of the globe 

Another landmark in the career of this great ornitholo¬ 
gist was the publication of his Monograph of the Trochi- 
lidic, or Family of Humming Birds These lovely lutle 
birds had been foi a long time favourites with Mr Gould, 
who gradually began to amass that fine collet tion which 
has been the admiration of natuialists for so many years 
Taking advantage of the Great Exhibition of 1851, he 
obtained permission fiom the Zoological Society to erect 
at his own coal a large building in their g.udcns in the 
Regent’s Park, where the collection was open to the 
public at a chaige of sixpence per head A considerable 
sum was realised by this exhibition, and a large number 
of subscriber to his monograph was obtained, including 
nearly all the royal families of Furope Though sketched 
by Mr Gould himself (for even to the last days, of his life 
he executed the designs for all his plates), the majority of 
the humming-birds were placed on stone by Mr, Richter, 
who also did the same for Mr Gould’s next work, u The 
Birds of Asia " We cannot but regard this as one of the 
most valuable of all the works done by the author, for, 
notwithstanding the fact that it is left unfinished at his 
death, it contains a large number of plates of Species not 
elsewhere figured The “ Mammals of Australia,” pro¬ 
duced simultaneously with the last-mentioned work, 
deserved, in Mr. Gould's own opinion, more credit foi its 
issue than perhaps any work he had done, because it 
touched upon a branch of /oology of which he never pre¬ 
tended to have a very exact knowledge So large however 
had been his collections of mammalia during his sojourn 
in Australia that some account of them seemed to be 
demanded, and he therefore published his large folio 
work, but the pecuniary results were less satisfactory than 
with any of his ornithological productions His typical 
specimens of the Australian mammalia are in the national 
collection. No sooner were the humming-birds finished 
than his active brain conceived anew idea, to illustrate be¬ 
comingly the birds of his native land, and he commenced 
the publication of the 11 Birds of Great Britain." Opinions 
may differ as to the merit of Mr Gould's other works, 
volumes less ponderous than the folios winch he adopted 
for the better figuring of the objects of the natural size, 
may take their place with the student; but no work of 
greater beauty will be produced than that on which John 
Gould, returning in his later life to his first love, bestowed 
the fulness of his energy and the acme of his artistic 
talent. The care bestowed on the plates of this work was 
remarkable, the ann of the author being to produce a 


picture of the birds as they appeared in their natural 
haunts, and especial pains were bestowed on Lhe young, 
particularly those of the wading-birds and natatores In 
this fine work most of the drawings were developed and 
placed on stone by Mr, W Hart, who also executed all 
the plnLes of the later works 

In 1865 Mr Gould republished his letterpress of the 
big work in an octavo form, under the title of " A Hand¬ 
book to the Birds of Australia/’ but with all the additional 
species inserted in their proper families, these two 
volumes are therefore of great use to the student After 
the completion of his woik on “ Ilntish Buds," Mr. 
Gould devoted himself to the continuation of the “ Birds 
of Asia" and the Supplement to Lhc “Birds of Aus¬ 
tralia,” until in 1875 he commenced a work on Lhe “Birds 
of New Guinea," which was to contain also descriptions 
of any new species to be discoveied in Australia or any 
part of the Australian region Of the last-named wort 
eleven parts have appealed, and it was left unfinished at 
his death, as well as the following works —a “ Mono¬ 
graph of the Pittidoe or Ant -1 hrushes of the Old World ” 
(one part published), the Supplement to the “ Monograph 
of the Humming Birds” (two paits published), and the 
“ Birds of Asia ” 

The above list enumerates, we believe, nearly all the 
works published by Mr Gould with the exception of the 
“leones Avium,” issued about 1S"jS, and containing sup¬ 
plementary plates to his previous volumes, with descrip¬ 
tions of new species, and the “ Monograph of the Odon- 
tophorhinzc or Partridges of America ” In addition to 
the folio volumes lie was also in the habit of publishing 
the intioducLions to his larger woiks in an octavo form 

Many of the above details of Mr Gould’s life are 
taken from 11 Men of Eminence," aided by the personal 
recollections of the writer, who was for many years an 
intimate friend of the deceised, and knew him first as a 
successful trout catcher on the Thames, tor his prowess 
m throwing Lhe fly was scarcely second to his skill as an 
artist Were he to write an epitaph of John Gould he 
would do so in the words m Inch Mr Gould himself was 
fond of quoting - £ Here lies John Gould, the Bird-Man.” 
The latter words were used by an old and intimate friend 
in intioducing Mr Gould to anoLher idatiie We may 
hope that the Government, arcording to the well-known 
wishes of the deceased naturalist, will allow no false 
motives of economy to interfere with the purchase of Mr. 
Gould's collection of birds for the Brnish Museum, and 
that the disgraceful spectacle of his Australian collection 
(unrivalled to this day, and offered to Lhe nation for the 
small sum of 1000/) being allowed to leave the country, 
111av noL be repeated 


THE BLAtKHLAlH HOLES 

HE chalk forming the base of the escarpment between 
Wooluich and the entrance to the valley of the 
Ravensbourne, dips it a low angle Lo the south-south-east 
under Green* ich Park and Blackhcath, where it is over¬ 
laid by the Tlunet Sands, estimated by Mr Whitaker of 
the Geological Survey at 40 to 50 feet, the Reading and 
Woolwich Beds, consisting of shelly clays, sometimes 40 
feet thick, associated neir Lewisham with fine laminated 
sands These beds are overlain by the Oldhaven or 
Blackhcath gravel ^ reaching a thickness of lbout 50 feet, 
which have been largely dug fur giavcl in \arious parts of 
the district 

In the centre of this tract at Blackhcath, on the west side 
of the angle of the roads from Greenwich Park to Black- 
heath Station, and Irom the Paik to the Paragon, appeared 
in the early morning of Thursday, April 12, 1878, a sub¬ 
sidence near the row known as Rotten Row, referred to 
in these columns at the time, the hole being 8 or 0 
yards in circumference In November, 1S80, appeared 
another hole near the giavel pit below Eliot Place 
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and Heath House, and about 550 yards south-west of the 
first hole ; and still later in that month, on the 19th, 
a third subsidence made its appearance, this time about 
100 yards to the south-east of the first subsidence, and 
nearer to All Saints' Church, 

The Astronomer-Ro> al and other inhabitants of the 
district being anxious to know how far other subsidences 
were probable, asked the Metropolitan Doard of Works, 
who nave jurisdiction over the Heath, and who had 
fenced m the sinkings, to investigate their cause. This 
however they declined to do, though giving to the Astro¬ 
nomer-Royal permission to do so, this authority he handed 
over to a newly-formed society, called the Lewisham 
and Blackheath Scientific Association, who formed a 
committee of investigation, including members of the 
West Kent Natural History Society, for which end sub¬ 
scriptions arc now being sought, and operations will 
shortly be commenced, as announced in our columns. 

The surface of the chalk is estimated by one member 
of the committee, Mr T V Holmes, as probably occurring 
at about 100 feet from the surface at or about the Ordnance 
datum line. The investigations so far made show the third 
sinking to consist of an oval vertical shaft 7 feet 8 inches 
diameter by 6 feet 9 inches, with a depth of 18 feet, open¬ 
ing into a cavity extending in both directions, and partly 
choked with fallen earLh, giving a total diameter, as far 
as examined, of 14 feet 'I he upper part of the shaft is 
described by Mr Ilolmrs as consisting of sand and clay 
lesting on sand, overlying pebbles, in which the cavity 
below is formed The material carefully removed from 
the bottom of the pit is found by Mr. TI W Jackson to 
be of the same material as the upper beds of the shaft, 
proving the sinking due to removal of material from 
below. The first sinking is filled up and cannot be inves¬ 
tigated ; the second is not fully examined for want of 
funds, but is wholly m gravel, and also extends under¬ 
ground in two directions. 

Various theories have been suggested by different 
observers to account for their origin, some consider¬ 
ing them artificial. Admiral Hamilton that they are 
caused by the abstraction of water caused by the mam- 
drainage works, which tapped powerful springs in the 
Lower Woolwich Road, others connect their appearance 
with removal of chalk, and water in the chalk, by the Kent 
Waterworks, who lift daily about nine million gallons a 
day from their wells in the neighbourhood, whilst others 
connect them with excessive rainfalls, the first subsidence 
having taken place after the great floods in the Ravens- 
bourne, caused by the rain of the night of the nth and 
morning of the nth of April, 1878 

The height of the chalk water-line (Journal, Society of 
Arts, 1877) at Woolwich Dockyard well is about 15 feet 
below the Ordnance daLum line before pumping, at the 
Kent Waterworks, PlumpsLead, 1 foot 4 inches below, but 
at the Kent Waterworks wells at Deptford it is pumped 
down to nearly 70 feet below, rising 50 feet after pumping, 
or about 20 feet below Ordnance datum The surface of 
the chalk at Bromley, at the Shortlands pumping-station, 
has risen to 70 feet above the datum, the water rising 
after pumping to 122 feet above it This district is on the 
south side of a synclinal axis ranging cast-north-east 
through ELtham, described by Mr. Whitaker, which 
throws in a trough of London clay, that cuts off this 
supply, from the chalk water entering at the Greenwich 
Park escarpment. 

The water-level under Dlackheath is at, or about, 
Ordnance datum, trending south towards the London 
clay synclinal, corresponding, under the site of the 
subsidences, to the surface of the chalk beneath the 
Thanet sands, and if there is no great auantity of chalk 
above the water-level it appears improbable that the sub¬ 
sidences are due to pipes descending vertically into the 
chalk, but it is quite possible that the drainage works, 
removing the waters held by the pebble beds above, 


disturbed their stability, and caused their subsidence. On 
the other hand it is not impossible that drift levels may 
have been driven into the chalk from the ancient chalk¬ 
pits a mile distant, ceasing when they reached the outcrop 
of the chalk against the Tnanet sand, and which is imme¬ 
diately under the site of the subsidences 

C. E. De Rance 


MERCADIER'S RESEARCHES ON THE 
PHOTOPHONE 

elegant series of researches in photophony have 
lately been published by M E. Mercadier of Pans, 
who has very carefully examined the phenomenon dis¬ 
covered by Graham Dell and Sumner Tam ter, that an 
intermittent beam of light may generate a musical tone 
when it falls upon a thin disk. By way of distinguishing 
this phenomenon and its applications from the pheno¬ 
menon of sensibility to light exhibited by annealed sele¬ 
nium. which constitutes the essential principle of the 
articulating pholophonc, M. Mercadier adopts Lhe name 
of radiophony for the subject of his research. a name 
which appears moreover to have the advantage of not 
assuming d ption what kind of radiations, luminous, 
calorific, or actinic, are concerned in the production of 
the phenomenon. It is agreed by all who have experi¬ 
mented in this direction that the pitch of the note emitted 
by the disk corresponds precisely with the frequency of 
the intermittent flashes oflight. but it has been disputed 
whether the effect is due to light or to heat Prof Bell 
found that the beam filtered through alum water to 
absorb the calorific ultra-red ra>s produced tones f and 
that even when a disk of thin eboniLe rubber was inter¬ 
posed, the beam robbed of both heat-rays and light-rays 
could still generate tones On the other hand, from the 
list of substances given by the original discoverers, it was 
evident that since dark and opaque substances with dull 
surfaces, and those which, like zinc and antimony, have 
high coefficients of thermal expansion, produce, tertens 
paribus , Lhe best results, the effects must probably anse 
from heating effects due to absorption of radiations of 
some kind and their degradation into heat of low tem¬ 
perature 

M. Mercadier has summarised his results in an article 
in the Comptes rendu s, from which the substance of this 
article is translated freely The chief conclusions are as 
follows — 

1 Radtopkony docs not appear to be an effect due to 
the vibration of the receiving disk vibrating transversely 
in one mass as tn an ordinary vibrating elastic plate — 
This conclusion appears to be justified by the following 
observations . that, given a thin plate of any kind, under 
the conditions necessary for the production of the pheno¬ 
menon, it produces equally well tones of all different 
degrees of pitch from the lowest audible up to the 
highest that can be generated experimentally by optical 
intermissions, and which in M Mercadier’s apparatus 
attained to a frequency of 700 vibrations per second. 
Moreover it was found that these changes of pitch were 
accomplished without any defect in the continuity of the 
phenomenon , which would seem to indicate that it was 
not necessary for the plate to vibrate in any particular 
nodal or partial mode Also the receiving disk will pro¬ 
duce chords equally well in all possible tones from the 
highest to the lowest, the chord being complete no matter 
whether the fundamental pitch be raised or lowered by 
altering the speed of the touting apparatus by which the 
intennittences are produced. M. Mercadicr's apparatus 
consisted of a glass wheel carrying on its surface a paper 
disk pierced with four series of holes, numbering respec¬ 
tively 40, 50, 60, and 80 Through any one of these series 
of holes a small pencil of rays could be passed, and, by 
raising or depressing the axis of rotation of the wheel, 
could be sent successively through each of the four, thus 
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producing, at any given rate of rotation, the separate 
tones of a common chord in succession ; or by interpos¬ 
ing a cylindrical lens to distribute the Tays in a linear 
beam to the four series at once, the umtea tones of the 
chord could be produced simultaneously. 

Further it was found that the thickness and the breadth 
of the receiving-disk makes no difference within certain 
limits in the loudness or quality of the resulting tone 
And in the case of transparent substances such as mica 
and glass these limits may be wide m the case of glass 
the loudness was the same with a disk of half a millimetre 
as with one of three centimetres thickness In conse¬ 
quence rare substances may be used in disks as small as 
one square centimetre in area Cracked or split disks of 
glass, copper, and aluminium produce sensibly the same 
effects as if they were whole. 

II 1 he molecular structure and state of aggregation of 
the receiving disk appear to exercise no important influ¬ 
ence upon the nature of the tones emitted — Disks of 
similar thickness and surface emit sounds of the same 
pitch no matter of what material they be Although there 
may be slight specific differences between the actual 
modes of production of the phenomenon from very thin 
disks of different materials, tnese diffidences are reduced 
to a vanishing quantity by rendering the receptive surface 
alike, as for example by covering them all alike with a 
film of lampblack Moreover the effect produced by 
ordinary radiations is, ccetensparibus , the same practically 
for transparent substances as widely differing from one 
another as glass, mica, selenite, Iceland-spar, and quartz, 
whether cut parallel or perpendicular to the optic axis, 
and is the same in polarised light as in ordinary light 

III The radiophonic sounds resultfrom a direct aetton 
of radiations upon the receiving substances —This proposi¬ 
tion appears to be established by the following facts , — 
1. That the loudness of the sounds is directly proportional 
to the quantity of rays that fall upon the disk 2 That 
by using a polarised beam and taking as a rcreiving-disk 
a thin slice of some substance which can itself polarise or 
analyse light, such as a slice of tourmaline, the resulting 
sounds exhibit variations of loudness corresponding to 
those of the rays themselves, when either polariser or 
analyser is turned ; and ihe sound is loudest when the 
light transmitted by the analysing disk is a minimum. 

IV The phenomenon appears to be chiefly due to an 
action on (he surface of the receiver —The loudness of the 
emitted sound depends very gieatlyupon the nature of 
the surface Everything that tends to diminish the 
reflecting power, and increase the absorbing power of 
the surface, assists the production of Lhc phenomenon 
Surfaces that arc rough-ground or tarnished with a film 
of oxidation are therefore preferable It is also advan¬ 
tageous to cover the receiving surface with black pul¬ 
verulent deposits, bitumen black, platinum black, or 
best of all with lampblack; but the increase of sensi¬ 
tiveness under this treatment is only considerable in the 
case of very thin disks, as for instance from 1 to m 2 of a 
millimetre. Very sensitive radiophonic receivers may be 
thus made with extremely thin disks of zinc, glass, or 
mica smoked at the surface. It may here be noted 
amongst M. Mercadier*s results that for opaque disks, the 
thinner they are the louder is the sound, and that 
excellent results are given by metallic foil—copper, 
aluminium, platinum, and especially zinc—of but 05 
millim thickness. The employment of such sensitive 
receivers has enabled M Mercadier to anive at several 
other important conclusions 

V. Radiophonic effects are relatively very intense .— 
They can be produced not merely with sunlight or 
electric light, but with the lime-light, and also with gas¬ 
light, ancLeven with petroleum flames, and with a spiral 
of platinum wire heated in the Bunsen-flame 

VI. Radiophonic effects appear to be produced principally 
by tadiations of great wave-length^ or tko\e commonly 


regarded as calorific —In order to satisfy himself on this 
point M Mercadier had recourse to the spectrum direct, 
without attempting to employ cells of absorbant material 
such as alum solution or iodine in dissolved bisulphide of 
carbon as ray-filters A brilliant beam of light was pro¬ 
duced by means of a battery of fifty Bunsen cells, and 
with this, by means of ordinary lenses and a prism of 
glass a spectrum was produced, the various regions or 
which could be explored with one of the sensitive 
receiving-disks mentioned above The maximum effect 
was found to be produced by the red rays and by the 
invisible ultra-red rays From yellow up to violet, and 
beyond, no perceptible results were obtained The 
experiment was tried several times with receivers of 
smoked glass, platinised platinum, and plain bare zinc 
The greatest effect appeared to be yielded at the limit of 
the visible red rays The rays which affect the electric 
conductivity of selenium in the photophone are, as Prof. 
W G Adams has shown, not the red rays, but rays from 
the yellow and green-yellow regions of the spectrum. 
This fact alone would justify the distinction drawn 
between Lhc phenomena of radiophony and those of the 
selenium photophone, though probably these are only two 
of several ways of arriving at a solution of the problem 
of the transmission of sonorous vibrations by radiation. 
Theoretically a telephone with a blackened disk inclosed 
m a high vacuum and connected with an external tele¬ 
phone should serve as a receiver, and the writer of these 
lines has already attempted to devise a thcrmo-clcctnc 
receiver for reproducing sounds fiom invisible calorific 
rays S. P. T. 


THE JOHN DUNCAN FUND 


T HE following subscriptions to this fund have been 
received during the past week — 
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THE TIME OF DA Y IN PARIS 

T IIE importance of precise and uniform time through¬ 
out Paris becoming ever and continually more 
appreciated, the Municipality have taken the matter in 
hand, and have established a system of what they call 
u horary centres " These horary centres really consist of 
standard clocks, erected in different places, and controlled 
by electricity from the Pans Observatory Moreover 
each standard clock is furnished with additional electrical 
work of its own, which enables it to send out an hourly 
current and control other clocks in us neighbourhood, 
placed in circuit with it The advantage of this arrange¬ 
ment over any system of electrical dials is apparent, for 
with the latter any mischance or practical joke with 
the wires would cause the whole city to be misled or 
completely deprived of time The problem, as put by 
Leverrier, and as it has been practically solved by M 
Brcguct, was this —To keep correct the hour given by 
various regulators distributed in the city by means of an 
electric current sent from the Observatory If the current, 
in consequence of any accident, fails, the regulators con¬ 
tinue to work, with a very slight advance, without the 
electric correction The wires have their centre at the 
Observatory, where there is an astronomical regulator 
on the first floor. This instrument is maintained at 
the exact time indicated by the astronomical observations, 
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by means of an arrangement which obviates the stopping 
of the pendulum and changing its length At the bottom 
of Fig. 1 a box c, m which may be placed small weights 
The weights are of such a shape that it is easy with 
suitable pincers to put them in or take them out without 
touching the clock or disturbing an> thing. The addition 
of a weight makes the regulator go faster ; its withdrawal 
retards it. At the upper part of the pendulum is seen 
the apparatus by which the currents arc transmitted; it 
is lh duphcaLe, because the pendulum beats seconds, and 
it is desired to send the current every second Each 
apparatus is composed of Lhrce identical pieces, three 
small levers are plated side by side, pivoted at their 
farthest ends Their end 1 is laised by the arm V 
carried by Lhe pendulum at each of Us oscillations 
During all the time which this contact lasts, the current 
of a battery passes by the suspension of the pendulum to 
the arm which carries the thiee screws and lhe three levers 
which conduct it to the line WiLli a single lever there would 
be danger of interruptions by a grain of dust, with three, 
contact and Liansimssion of the cuirent are absolutely 
assured From the Observatory two wires set out, no 
use is made of the leturn earth current The wires 
arc entuely in the drains, like those of the Telephone 
Company Fig 3 shows these two circuits, each of 



tld 1 —Rpgul ilor uf Turn Observatory 


which is attached to the Observatory by its two ex¬ 
tremities These lines pass by a series of points and 
traverse the regulators, of which we shall now speak, and 
which are called hoiary centres The pendulum of each 
regidalor (Fig 2) presents at its lower part a piece of soft 
iron, which in the oscillations of the pendulum is brought 
in front of the poles of two electro-magnets in succession. 
The transmission of the cuirent into these electro magnets 
tends to retard a little the movements of the pendulum, 
and causes each to be perfectly synchronous with that of 
the Observatory. The regulators of the horary centres 
show the second, they are placed in the street, and con¬ 
sequently in view of the passers-by, who may thus compare 
their watches Watchmakers may also Lhus obtain the 
exact tune without making a journey to the Observatory 
They are placed in several prominent buildings in various 
convenient centres. 

Why these regulators are called horary centres is 
explained thus upon the circuit of horary centres 
spoken of above, and which the accompanying plan 
(Fig 3) indicates by a black line, is grafted another 
accessory, called the transmission of the hour Each 
regulator of the main circuit is itself the cenlre of a 
less extensive network of wires, which transmit the hour 
to the public clocks. For this second service no unique 


system has been adopted, and uniformity has not been 
aimed at. Several of the principal watchmakers of 
Fans, inventors each of a special method of transmitting 
the hour, are authorised to apply it to the clocks of which 
they have the c.irc, by borrowing the hour and the current 
from the nearest horary centie The most interesting 
horary centre is that installed at the Hdtel de Ville (at 
present Lhe Tuileries), and which radiates to the twenty 
matnts of Pans. The city has a telegraphic communi¬ 
cation which places the Prefecture of the Seine in connec¬ 
tion with the twenty matrtes The wires of this system are 
interrupted about two minuLes every hour to place the 
clock of each mairie into agreement with the regulator 
(horary centre) of Lhe Hfitel de Ville as follows. Beside the 
legulator arc placed twenty relays, into which it sends 
every hour a current, which cuts off the line from the tele¬ 
graph , this commutation is made 100 seconds before lhe 
hour The same regulatoi, about twelve seconds before 
the houi, sends the current from a second batLery along 



the lines , it interrupts it at the hour precisely Ten 
seconds after the hour the rela>s arc restored to their 
normal position by the suppression of the first current; 
that is to say, the lines are lesLored to the telegraph, fold 
On the oLhcr hand sixty-five seconds before the hour 
each mm?tc clock makes its commutation, 1 e tuts off the 
line from the telegraph and connects it wiLh the electro¬ 
magnet of the dock And five seconds after the hour U 
makes the inverse commutation and restores the line to 
the telegraph five seconds before the resumption of the 
line by lhe telegraph at the horary centre of theTuillerios. 
As the clocks arc thus regulated every hour their errors 
are extremely small. If however a clock gets suddenly 
out of order or stops, what happens ? The current oJF 
the horary centre is sent into the telegraph of the matrt* 
for thirty seconds continuously , this abnormifl fact an¬ 
nounces at once to the telegraphist that Lhe clock i& out 
of order, and he may give orders to have it set nght 
In the other horary centres the organisation is less 
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complicated ; it is provided for only six lines, but on each I shorter, and radiate only in the quarter which surrounds 
of these may be placed several clocks. The lines are | the horary centre, but ihey arc special to the service of 



1 if, \ —1 efcfrajih fur the Unification of 1 nue in Paris 


clocks, and arc not subject to the complicated operation Engineers, and does them the highest credit, no doubt 
which 15 necessary on the circuit of the tmunes* This it will be gradually developed, so as to include the whole 
service has been organised under the direction of the City of the mames of Paris 1 


NOTES 

THE honour of knighthood is to be conferred on Dr. James 
Risdon Dennett, K R S , President of ihc Royal College of 
Physicians. 

M. Marcel Dlsprez, the well-known electrician, lias been 
created a Knight of th* Order of Lhe I egioa of Honour. 

The first volume of the U S Geological Survey, issued under 
the headship of Mr Clarence King, is a magnificent quarto by 
Prof O C Marsh — M Odnntomithcs ■ a Monograph on the 
Extinct Toolhed Birdj* of North America”; wiLh thirty-four 
beautifully executed plates and forty woodcuts. We hope lo 
refer in detail to Prof. Marsh’s work very soon. 

In the House of Commons on Tuesday Mr. Shaw-Lefevre 
said that both the botanical and mincralogical collections have 
been already removed From th© Dnluh Museum to the new 
Museum of Natural History at South Kensington, and are now 
being arranged there. It is expected lhat these collections will 
be open to the public on the next hank holiday—namely, Easter 
Monday, April iB. 


The Pans Exhibition of Electricity will contain a number of 
curiosities M Salignac will present lo the Director General a 
plan for conking by electricity in llie grill-room of the restaurant 
This plan should pro\ide useful work during the day for the 
magneto - electi ic macluneiy, and test its warming power 
M Michele, an American residing m Pans, has patented 
a revolving carbon which can he rolled like an oidmary 
conductor 

We have now more detulcd information about th© earthquake 
uhich was felt id the Swiss Jura on January 27 nt 2h i8n* 
p til There were two shocks at an interval of five second*. 
They were felt especially at Berne, where several chimney© 
were thrown down, the hell of a church sounded, and the 
ceiling of a school fell down. At St Inner the shocks wer© 
also rather strong. They were felt also at Neufchatel, Com¬ 
edies, Fontaines, Colomhier, Auvenuer, and Chaux de-Fondi to 
west; at Morges (bnt not at T an sunn e) to south-west, at Solo 
(burn, Basel, and Zurich to north and north-east; and at Sign on, 
Hultwyl, Berthoud, and Thoune to south and south-east Twn 
smaller shocks were felt ■ one on the same day at six o'clock in 

1 From an article in La Mature, by M A Nuudei 
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the evening, and the other at three o'clock on the morning of the 
following day. 

Shocks of earthquake were noticed at Baracconc, Italy, on 
January 31, at 8.30 p.m. ; at Kiume, Hungary, on the night of 
January 3-4, at 2 26, direction, north-eut to south-west, 
duration, two to three seconds, in Upper Italy, e.g. at Ancona, 
on the night of January 3-4 

The incredulity with which the news about an earthquake at 
St. Petersburg was met in some quarters, when M, Wagner 
described it some years ago in consequence of quite unusual 
oscillations of the level of his transit instrument at Pulkova, 
seems to be unfounded. We learn from Russian papers that on 
January 26, at 2 15 p.m , an earthquake was felt at Narva and 
at the Korff railway station, as well as on the estates of Lagen 
and Repmk, seven and eight miles distant from Narva At all 
these places it was accompanied with a subterranean noise. 

At the Observatory of Pawlowsk, Russia, extraordinary mag¬ 
netic perturbations (variations 2°) were noticed on the evening 
of January 31 On the same evening an auroral display was 
visible IndilTerent parts of the Russian Empire, c g. in Western 
Siberia, at Kkaterineburg and Irbit (Ural), aL Baltishport, and 
at Hasenpoth 

On Saturday evening last the President of the French Republic, 
accompanied by all the members of the Government, visited the 
Pam Bourse in order to witness "some experiments with Mr 
Graham Bell's photophone. M. Antoine Breguet began by ex 
plaining the principles of the wonderful invention, after which 
experiments were made over a distance of fifty metres, by means 
of an electric light produced by a Gramme machine and a Sernn 
lamp. 

M. BoGDANOtF, who took part in the Russian North bca 
Expedition sent out^ during last summer, communicated, at the 
general meeting 'of the St. Petersburg Society of Naturalists, 
his observations on the influence of whaling on the fishing on the 
Nonnanmc coast, which illustrates very well the complicated 
chAin which exists in the animal lvorld. The whale u=ied to 
be very important to the fl^henes, as during the spring u 
drove to the coast immense shoaL of small fishes. Now, 
whaling being pursued by means of steamers which use a bullet 
instead of the old harpoon, and the annual number of whales 
killed being, during the last seventeen years, from 50 to 143, 
the amount of small fishes coming to the coast has much 
diminished. Besides, the great quantities of fat which are 
thrown into the sea at Varanger attract sharks and these lost 
destroy cod-fish, so that now the cod-fishing is nearly extinct in 
the western parts or the Varanger fjord region. 

Me Wallace in his "Island Life,” pp 495, 496, has dis¬ 
cerned the apparent inability of Australian plants to become 
naturalised in the northern hemisphere The gist of his ex¬ 
planation is the want of elasticity m their constitution, owing to 
their long-continued insular and uniform conditions of existence 
The accompanying extract from the Report of the Government 
Gardens at Rangoon for 1880 points to the incapacity of even 
the vegetation of Tropical Australia to stand really humid 
climatic conditions —"The Australian Eucalypti grew well 
during the dry weather, and some of them were four feet in 
height when the monsoon commenced , they then damped off 
one after another, as did also the Australian Acacias and the 
Queensland Ficus. The Moreton Bay Chestnut is not flourish¬ 
ing From the above it will, I think, be evident that plants of 
Tropical Australia will not readily accommodate themselves to 
this very moist climate.” It may be added that the result of 
Attempting to grow species of Eucalyptus from all parts of 


Australia m the Wat African Settlements has uniformly failed, 
and apparently from the same cause. 

Some experiments have been made at the Ca vnpore Experi¬ 
mental Farm during 1879-80 on the cultivation of imported 
English and American wheats and barleys. The result seems 
to point to the conclusion that the time available for the growth 
of cereals in India is too short to allow of English and American 
varieties being grown with success unless possibly the seed is sown 
in September and runs a risk of being damaged by excessive heat, 
Experimental sowings were made of three kinds of English and 
three kinds or Amen can wheat, as well as of three kinds of barley 
All nine sowings were complete failures. The seeds in most 
cases germinated freely, and the plants spread out into stools in 
a manner veiy different to the habit of country wheal But all 
crops grew extremely slowly, and were still green when native 
wheat had finished ripening. In consequence the hot winds of 
March completely shrivelled up whatever gram had been formed, 
and no crop worth the name was gathered. 

The Manchester Field Naturalists' Society has recently 
attained its majority, and the event has” been marked by a social 
meeting of past and present members in honour of the founder, 
Mr Leo Gnndon, author of "Manchester Walks and Wild 
Flowers,” &c In 1S60 Mr Gnndon gathered ^around him a 
company of friends wishful to make some acquaintance with 
nature, and fortnightly summer excursions were established 
under his pleasant guidance. A prominent feature of the 
Society's proceedings has been the winter soirles. Now that 
the possibility of establishing a successful society, whose aspira¬ 
tions may be thought by some incompatible with commercial 
pursuits, has been demonstrated, the executive will do wisely to 
thoughtfully extend their operations in the direction of the 
Society’s aims. Some attention has been paid to snch practical 
matters as tree planting in towns and window-gardening, and the 
discussion of such questions u ill tend to give a firmer hold npon 
public favour Lancashire contains an unusual number of field, 
dubs, some of which have been inspired by this Society, whilst 
others were earlier m existence. In one of his letters the late Mr 
Carlyle laments that "for many years it has been one of my 
constant regrets that no schoolmaster of mine had a knowledge 
of natural history , so far at least as to have taught me the 
grasses that grow by the wayside, and the little winged and 
wingless neighbours that are continually meeting me with a 
salutation winch I cannot answer ” Had he been a native of 
Lancashire lie would have found many instructors willing to read 
him the lessons of the wayside 

* 

On the gth inst the Dundee Naturalists' Society held Lheir 
sixth annual conversazione, which seems to have been quite suc¬ 
cessful. All sorts of scientific mattnd were exhibited, and 
among other lectures given was one by Dr McIntosh of Murthly 
on Sponges. This society is evidently in a flourishing condition, 
and is no doubt doing something to create an interest in science 
in the important seaport in which It is located. 

Mr. Quaritch has just issued the second part of his new 
Catalogue of Works on Natural History. It seems to contain a 
Large number of very scarce and valuable works. 

A few months ago three large blocks of petrified wood were 
found in the Devonian bed at Doppersberg, Germany, They 
were recognised by Prof, Goppert of Breslau u belonging to 
a fossil Araucaria, named by him Araucantes Elbafeldensis 
(Doppers). 

The Baltic Centralverein fur Thierzucht und Thierschntz 
will hold its third exhibition of domestic birds on March 11-13 
at Greifxwald. In addition the exhibition will include living 
and dead freshwater and marine fish, fish embryos, &c,, And all 
Apparatus pertaining to pisciculture and fishing. 
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An important' step has been attained in telephony by Dr 
Cornelias Herz, by which the principle of magnetism baa been 
entirely discarded and the magnetic receiver abolished. A long 
senes of experiments have been successfully conducted under the 
patronage of the French Government on Lhe telegraphic lines 
of tlie State, concluding trials were witnessed, among others, 
by M Cochdry, Minister of Postal Telegraphy, M. Julei Ferry, 
Prime Minister, M. Leon Say, President of the Senate, M. 
Becquerel, and other Members of the Academy of Sciences, and 
other Members, Scnatois, Deputies, and a great number of 
engineers. One of the most extraordinary experiments was the 
transmission of speech on a single wire from Tours to 13 rest, on 
a wire passing through Tans, the length of which exceeded eight 
hundred miles. One single Leclanchc’s element was the sole 
battery in use. 

Some dredging work which is going on at Zurich in the bed of 
the Limmat has brought to light the shore pillars of a Roman 
bridge, as well as the skeleton of a prehistoric stag. 

Interesting new discoveries have been made at Pompeii In 
block 7 of the 9II1 district a house has been excavated winch 
was in course of construction wiicn the terrible catastrophe 
occurred, and which differs materially from all oLhcr Pompeiian 
houses in its plan In another house a large square piece of 
black glass was found fixed into the wall, which when slightly 
moistened forms the most perfect minor In a third house 
various wall paintings were discovered, which however are rather 
of arListic than scientific interest 

The newly-elected Municipal Cuuncil of Pans has been 
summoned by the Prefect of the Seme fur a session which will 
begin on the 11th inst It is stated that one of the proposals 
mode will be to establish in Pans a system of police telephonic 
stations, as practised in Chicago 

M, JULES Ferry has created a library for patients 111 every 
hospital in Pans. The system will be extended to the whole of 
France, 

Ar the meeting of the Royal Academy of Sciences at Berlin 
on January 27 last, the year’s report (for 1880) for the Humboldt 
Institution for Natural Research and Travels was read Prof, 
du Bois Keymond, in conjunction w ith Prof. G I ntsch, is about 
to publish the observations and experiments made by the late 
Dr Karl Sachs on Gymnotits electt uus m South America during 
1876 and 1877, by order of the Institution. The present tra¬ 
veller of the Institution, Dr. Otto Iinsch, after staying for nearly 
a year upon lalint Island (one of the Marshall group) proceeded 
to Matupi (on the north coast of New Britain) at the end of lost 
year. His last letter is dated October 27, 1880, and he 
announces that he has made rich zoological collections He 
intended to visit New Ireland and New Guinea if possible, and 
then to return to Europe by way of Dutch East India Four of 
Dr, Putsch5 collections have arrived at Berlin, a fifth is 
announced by his first letter from Matupi. The funds of the 
Institution have been increased by small legacies The sum 
which will be at the disposal of the Institution for 18S1 is 
12,750 marks (€35/) 

The Sydney correspondent of the Colonies writes —" We 
have long had in Sydney splendid botanical gardens, containing 
the choicest plants in the world, but we have only recently 
started a 'Zoological Gardens,’ though Melbourne has had one 
many years, which has been brought to a high degree of perfec¬ 
tion. Last week a deputation waited on our Colonial Secretary, 
asking for funds to stock the Gardens. Sir Henry Parkea 
replied that if the members of the Zoological Society would 
undertake next year to put as many animals in the grounds of 
the Sydney Zoological Gardens ap they have m Melbourne, he 
would guarantee them 10,000 /. from the Government. The 
offer was not accepted." 


Tile Chrysanthemum lb the title of a monthly magazine "for 
Japan and the Far East," the first number of which has been 
sent us. The contents are mostly of a literary character, the 
mam object of the magazine being " to aid u\ bunging the poles 
of Eastern and Western thought into such contact as may result 
in the diffusion of a general warmth and light around us,” The 
publishers are Kelly and Co of Yokohama, the English agents 
being Tiubner and Co. 

A skeleton of a mammoth has been discovered at Bendery, 
Government of Bessarabia, in the upper clay drift. 

The St Petersburg Society of Naturalists has already 276 
Fellows, the Mineralogical Society has 398 members. 

The Commission of Fisheries of the United States have sent 
a quarter of a million ova of the American wlutefish to Bremen, 
tn route for the Lake of Constance, where the attempt to 
acclimatise this fish is Lo be made. 

1 he centenary of the birth of the philosopher Karl Christian 
Friedrich Krause will be celebrated on May 6 next at his birth¬ 
place, Eisenbcrg (baxe-AJtenburg). At Lhe same time a sample 
monument with a bronze bust of Krause will be unveiled The 
design is by Herr Enger of Altenburg, [he bust by Robert 
Henze of Dresden. A Krause Scholarship has also been 
established at the Gymnasium. 

We have on our table the following books.—"Practical 
Plane Geometry,’’ John W Ballister (Simpkin) , " Introduc¬ 
tion to Study of Indian Languages,” J, W Powell, "Journal 
of Iron and Steel Institute, 1880 " (Spon), 11 Piactical Botany," 
D Houston (W Stewart), " Popular Scientific Lectures," 2nd 
series, Helmholtz (Longmans) , "The Evolutionist at Large,” 
Grant Allen (ChiLto and Windus) , “Journal of Royal So¬ 
ciety of New South Wales,” "Extinct British Animals,’’J. 
E. Hurting (Trubner) , “Calendar of University of Wales, 
1S80-81 "The Silk Goods of America," 2nd edition, W. C. 
Wyckoff; "London Catalogue of British Mouses" (Hogue); 
"The Statistical Atlas,” part 1, G. P. Bevan (W, and A. K. 
Johnston), " Kamelarol and Kurnai,” Fison and Huwilt (Mac¬ 
millan and Co.); " Meeresfauna,” K Mobius (Otto Enstin), 
" Annunire pour Pan 1880 ” (Villars, Pans) , "A Polar Recon¬ 
naissance,” A. II Markham (Kegan Paul); "Natural History 
of British Fishes” Prank Buckland (S.P C K.) , "Ventilation 
and lleat,” Frederick Edwards (Longmans) ; "Practical Phy¬ 
sics,” A H. Worthington (Rivington), "Muscles and Nerves,” 
Dr. T. Rosenthal (Kegan Paul), " Natural Philosophy Examin¬ 
ation Papers,” Rev G. Molloy (Browne and Nolan); "On 
some Properties of the Earth,” O. Reichenbach , "Evolution, 
Expression, and Sensation,” John Clelaud (Madehosc, Glas¬ 
gow) , "The Wild Coast of Nipon,” Capt. II C. St John 
(Douglas). 


OUR ASTRONOMICAL COLUMN 

The So-called Nova of 1600.—Referring to a note which 
recently appeared m this column on "Jansoirs Star of 1600,” 
Trof van de Saude Bakhuysen, Director of the Observatory of 
Leyden, writes us that "Janson or Guhelmus Jansomus is 
Willem JaDsz Blaeu, who is well known as the maker of globes, 
which are now very Tare, and as editor of a treatise on the use of 
globes, of different treatises on navigation, and of a great 
number of charts and different atlases. From 1598 Ull his death 
in 1638 he lived in Amsterdam Janson signifies that he was 
the son of Jan (John), but his family name was Blaeu ” This ex 
planaLion will be acceptable to those w ho may have been perhaps 
somewhat in doubt as to the correct form of identifying the 
discoverer of the variable star of 1600, Kepler styled him 
Tansonius, without reference Lo what Prof Bakhuysen slates to 
have been his surname; and he is frequently called Jansen, 
Lalande refers to the globes constructed by Blaeu os the best of 
the period, and the fact of his remarking the star in question, of 
which there is no previous mention, proves that he **s a careful 
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observer of the heavens. In the Bthho^raphte Ashvnomtqut 
we find mn -astronomical 'work printed m 1625, attributed to him 
at Willem Jansz Ulauw. 

It will 1 * seen from the works of Kepler and Cassini that 
Hlaeu's star (34 Cygni of our present catalogues) at no time rose 
higher than the third magmtndc, though even Madlcr ( ropulare 
Astronomu ) has &o far overlooked its history as to tell us "it 
reached the hrst magnitude” , and he attributes its discovery to 
Kepler 

The " Asironomische Nachrichten "—Contrary to what 
has been lately stated, it appears that this periodical will sLill 
be edited by Dr. C. F W Peters, who has for some tune con¬ 
ducted it, and wl are informed there is a probability that Trof. 
Kruger may set afloat a new astiouomical journal under his 
own management Whether the multiplication of high-class 
astronomical journals to the extent we are likely to witness is a 
practical advantage may perhaps he doubtful b or many years 
the Astronomuihe Naihruhtm contained almost all that bore 
upon the progress of exact astronomy j sed tnnpora mutant ur^ tt 
nos mutamur \n tilts 

The Comet 1S80 e (Swift, Oil hulk 10) —The completion 
of the mounting of the large Merz-Repsold refractor at the 
Imperial Observatory, Strassburg, enabled Piof Winnecke to 
observe this interesting comet as late as January 26, when un¬ 
favourable weather inLcrfi.rcd, and be was not without Lhc hope 
that it would be wilhin reach after the next period of absence of 
moonlighL Even if this should not piove to have been the case, 
theie will be moie than fifteen weeks' observations available for 
the determination of the actual mbit of Lhc com cl, affording 
every reason to expect that ita track in the heavens nearly eleven 
yean hence, or at its next visible return, way be pretty closely 
rediaed The following positions are deduced from MM. 
chulhof and Uosscrl's list elements — 
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Prof Winnecke reports Lhat the Mtr/-Repsold rcfraclor is a 
great success, Mimas is an easy object, and it may be hoped 
that the observation of the nebukr, to which it is understood the 
instrument is to be chiefly directed, may not prevent attention 
bemg given to the closest of baUirn’s satellites 

The Pehseids in August, 1880 —M Badland, Director of 
the Obaei vatory of Toulouse, has published the results of the 
watch for meteon, maintained by three observers on the nights 
of August 9, Io, and 11 in the past year 1172 shooting stars 
were observed, and S3 of the longest tracks were traced upon a 
chart, geneially the tracks were very shurt, and their extremities 
pretty distant from the radiant The meteors appeared to 
diverge from two points—th* more numerons group from R A 
42’ 37', Deck 56 0 39', and a group of about one third the former, 
from K.A. 6o u 39', DclI 62 Q 4'. 'lhc maximum occurred on 
August 10, between 14b and 15h , in which interval 200meteors 
were noted. 


PHYSICAL NOTES 

M Wiesnegg has lately constructed for M d'Arsonval a new 
■team-pressure regulator which deserves notice It fulfils, 
according to the inventor, the following conditions.—(1) It 
maintains a perfectly constant pressure of steam m a boiler, 
whatever the actual output, (2) U maintains the consumption of 
firel at a rate proportional to the output of steam ; and (3) it u 
absolutely automatic, and therefore prevents all risks of explosion. 
Tins regulator is of very simple construction A lead pipe from the 
boiler leads to a little apparatus somewhat resembling an ordinary 
lever safety-valve, hut in which the valve-plug, instead of fitting 
into the usual conical seat, rests upon a thin disk of ladta-rubber. 
This dmk rues when the pressure from below exceeds the down 
ward pi ensure of the plug and the superincumbent lever, and of 
the weight which h carries. It cannot get hot, as it is far from 
the boiler, and the space below the disk is filled with water con¬ 


densed from the steam. The upper surface of the valve-plug 
regulates by its movement the flow of ga^, which comes in and 
goes out by two pipes leading to the upper part of the regulator. 
One of the-^e comes from the gas mains, the other goes oat to Ibe 
burners under the boiler By this arrangement, whenever the 
pressure in the boiler reaches any desired maximum, the apparatus 
itself reduces the supply and Lurns down the flame, thus main¬ 
taining the pressure constant and the consumption proportional 
to the output of vapour It will be sct.n Lhat the invention li 
only applicable to the case where the fuel employed is gas. The 
apparatus is also in itself an automatic safety valve, pul ting out 
the fire when Ibe pressure exceeds Lhe limit M Wiesnegg has 
hod prnctical experience during three years of the working of the 
new regulator, which appears to leave nothing to he desired in 
Its performance. The same gentleman has constructed a constant- 
pressure air-blast on the same principle 

Proi- Cassani invites attention in the Annsta Set Ind, 
(November 30) to some singulru phenomena of geometrical 
optics, thus indicated —The real images, presented by a coil- 
cave mirror or by a convergent lens, of a plane or spherical 
rnnror, a lens or a priMn, may by a suitable arrangement be 
made to appear like a real mirroi, lens, or prism respectively 
An observei stands opposite a concave mirror supported (with 
slight slant) at a dislance greater than Lhc radius of curvature, 
and receiving no other light than that reflected from Ills face 
(illuminated by a dark lantern) A small plane mnror placed 
in a position nearer the concave mirror rhau the observer, and 
sloping in opposite direction (it is concealed from his eye). The 
effect is that, 011 looking obliquely upwards, the observer seems 
to see a plane mnror (which is of larger sue Lhan the other) W'lth 
his direct image in it lhc illusion is the more complete if the 
actual plane mirror have an ornamental frame, and this be illu¬ 
minated by a special lamp As the image in the ideal minor is 
always rather small and too near the mirror, this may arouse 
suspicion, the more so when the image is seen Lo diminish on 
receding and increase on advancing , but a person not familiar 
with the phenomena of concave minora may easily be deceived, 
thinking he sees a real minor 

In the f tih A S E Sir W Thomson describes a thermo- 
mognetic theimoscope of an ingenious nil me. It is well known 
that the 11 permanent ” magnetism of steel magnets is not 
comlanb but changes slightly with changes of temperature, the 
magnet becoming weaker when warmed, and recovering its 
strength as it is cooled The magnetic Lhermnscope is intended 
Lo indicate differences of LcniperaLure by showing diffeiencei 
between the magnetic moments of steel magnets. Two Llun 
wires of hard steel, each one centimetre long, are arranged so as 
to form a nearly astatic couple, being magnetised to equal 
strength and seL in opposite directions, but not quiLe parallel, so 
that they set at right angles to Lhe magnetic meridian Two 
other magnets, about twice the size of Lhc burner pair, are placed 
one on each side of this astatic couple as " deflectors,” being 
laid in cme ltne nearly along the magnetic meridian, with their 
similar poles facing one another at about two centimetres apart. 
When piuperly adjusted the little astatic pair suspended between 
them will be found to be excessively sensitive to the least change 
111 the strength of either of the deflectors, and if they are at 
different temperatures will turn through an angle which if small 
may be regarded as a measure of the temperature-difference. A 
small minor suspended from the lower needle of the pair serves 
to reflect a spot of light on to a scale in the usual way. 

In 1870 and 1871 MM Lcverrier and Crova experimented 
With an optical telegraph between Nlmes and Redeem Their 
system of signals were made by means of oil lamps or petroleum 
lamps fed by oxygen fion a supply that could be turned on or 
off at will by an operator, who thus produced intermittent 
brilliant outbursts of flame according to a pre-aminged code 
During December, 1880, a similar device was conceived by M 
Mercadier, Against whom M Crova now reclaims the essential 
principles of his invention, lie adds that two of the requisites 
of success lay in the use of oxygen Under very low pressure , 
feeding the flame by an orifice in the midst of the flame, and 
in the employment of keys opening and shutting the gas-pnteages 
very suddenly by means of strong springs, without which. the 
changes m the intensity of the flame go on too slowly to be 
comfortably observed. In Lhe experiments of 1870-71 the lights 
at Nlmes were visible at Kedessan and vice vetsA, even in broad 
daylight The oxygen supply was contained m ordinary gas 
bags of caoutchouc and prepared 111 the usual manner. 
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One of M Mercadier’s recent experiments in rad 10phony 
deserves a note, A disk of thin copper about 4 centims m 
diameter, heated at its bade hy an oxyhydrogen blowpipe, was 
placed behind a rotating wheel with apertures, and the inter¬ 
mittent heal rays were received upon one of his sensitive disks 
of thin metal blackened at the surface With a bright red licat 
the customary note was well heard from the intermittent beams 
On putting out the flame the sound gradually fell off m intensity, 
but wah still audible after the capper disk had ceased to emit 
visible rayjs AU that this experiment proves, however, is that 
the dark rays, when they fall intermittently upon an absorbent 
surface, can cause it to undergo rapid expansions and cuntrac 
lions, while Graham Bell's earlier experiment showed that 
visible rays could produce this result. 

M Cornu discusses m the Comptes rent/us the propositions of 
M Gouy concerning the velocity of propagation of light pro- 
ceeding from a souice of variable amplitude, on which \\c lately 
published a note, lie denies the truth of M. Gouy’s funda¬ 
mental assumptions, and concludes that since all our appliances 
can only change the amplitude of the waves by quantities which 
may lie regarded as constant during a greaL many succevsive 
waves, the foimula of waves of persistint type v ill still hold 
good, and Lhc velocity or propagation of the amplitudes will be 
identical with Llmt of the waves Lhenv civet, 

M CUAlTUIs thinks that the blue of the sicy may be due to 
ozone i>resent m the upper regions of the air lie .argues that 
the electrical discharges constantly taking place will produce 
ozone , and the recent researches of himself and M IlauLefemlle 
have shown that ozone, at any rale when ne.11 Us cunden'.Ujun 
point, is of a blue lint lie has examined the absorption-spectrum 
of ozone and finds nine dark bands 111 it, three at leAst of which 
correspond with known bands 111 the telluric spectrum. 

lo obtain enlarged impressions from the phonograph, MM 
Roig and T111 res {Cronira cunUfica , No. 4) substitute for the 
metallic membrane which bears the indenting style a plate of 
uuca, quite free at the border, and suppoilcd at the ccntie by 
ail axis of caoutchouc fixed to a small spring 11ns axi, l lines, 
besides tlie shoifc style for acting oil the Lin sheet, a small metallic 
piece in a plane peipendiculir to the axis of the stjle, nnd this 
supports a second style, long and thm, the viluaLions of which 
are inscubcd on a cylinder blackened with smoke The same 
angular velocity is imparted (by means of clockwoik) Lu (he 
cylinder of the phonograph and the blackened cylinder, and 
while the short style makes its usual marks on the Lin, the long 
one pioduces a luger Liacing on the cylinder, which the authois 
have tried to dcciphci. Iheyhasc succeeded easily in recog¬ 
nising the different vowels, some consonants, and even some 
syllables, but they have nut been able to read entire phrases. 
The curve* are moic characteristic if the voice l>c used with 
ordinary intensity , on forcing it they are deteriorated 

Prof. Avlnarius, of Kiev, lius taken out an Austrian 
patent for a new method of division of the electric light J he 
method is that of uisei turn of a polanscr 111 a secondary circuit, 
connected with each electuc lamp. lhe ]K»lariser, consists of 
several vattainders connected together. The current, supplied 
Liy an eloctrudynanuc machine, divides before entering eaeli 
lamp 1 one pait goes through the lamp, while the second goes 
through the secondary circuit and the polaruer and then hack 
to the primaly circuit lly insertion of .1 cunsideiablc resistance, 
rg increase of the voltameter-,, the light-intern ity of the lamps 
may be varied. Ihe individual lamp* are independent of each 
other, anil lamps oF different hystems may be simultaneously 
used. 

We notice in the minutes of meetings of the Russian Physical 
and Chemical Society (vol xu fasc. 9) the researches, by M. 
GlasLnup, on refraction. The want of concentricity of sheets 
of air of equal density produces a certain variation in the nor 
mal refraction given m the tables ■ the surfaces of equal density 
being as a rule inclined to some degree instead of being hori¬ 
zontal, and the degree of inclination hang submitted to a certain 
periodicity during a whole year, there necessarily arises from 
this cause a certain coriectun to be applied to the observed 
portion of a star, much like to that of the annual parallax and 
aberration, and which might be deseiibed as 14 parallax of re 
fi action." As Lhis correction must obviously affect the values 
of the annual parallax and of aberration, it is easy Lo under¬ 
stand the necessity to determine Us true value with much accu¬ 
racy. The values deduced by M. Gla^enap for the star* 1 of 


the Ursa; Majoris, 1 and O Draconu, arc -o w 04, and 

— o'' II, which figures would explain to a certain extent the 
negative parallaxes received by M Nyren ("Nutation der 
hribixe”), and which respectively are 03, — o" 05, and 

- o" 16 The whole work of M Glasenap ®n this subject will 
soon be published 


CHEMICAL NOTES 

The influence of time on processes of chemical change has 
nnt yet been thoroughly investigated In a recent number of 
Comptes rend us Herrhelot makes a contribution to this subject 
which is scarcely likely lo he accepted by chemists without 
further investigation I'ruin the results of many (heimo-chemi¬ 
cal meiuirements Bcrthelot states that Lhe chemical change, 
which occurs when an acid soluble m water acts on a s ilnble 
ba^c'or salt, or vu e versa, or when two soluble salts muni ally 
react, is completed in a space of time inL appicciably greater 
Llian that required for completely mixing the two s dulions, 

l 1 ROM c.x]x±i tments on the evolution of carbon dioxide from 
the routs of plants, detailed 111 the Bull dt la Soc botunujue 
de frame, M. LauveL concludes that carbon dioxide is certainly 
evolved from plant-roots , that the qumtity evolved is less during 
nighL than during day , and that the quantity evolved merrases 
at sunrise, decreases Low ards midday, and again increases in the 
evening. 

IlbkR Sallkihin descubes in Nafwfot st/ur an instance of 
the modifying influence of moderately heated liquids un glass. 
An areometer Used in a ^ugar-work losL about o 5 grrn. in weight 
after immersion foi eight days in a sugar syrup aL 95 0 The 
syrup contained 115 gim sugar anil 91 gim ash per litre. 
After a few moie days Lhe glass split ufl in splinters 

Mr A A Ni.snir has leccntly patented a very ingenious 

i iroces, for picventing fraudulent alteiations of banker'.’ cheques 
dr Nesbil punts his cheques with a dye or dyes, the colour of 
which is diffeicn Lly dunged by acid-, and by alkalies , Lhc inscrip¬ 
tions oil Lhc cheques are .apparent by \11lueoF the alkalinity 
or acidity of ihe dye Immersion in dilute acid—for the pur¬ 
pose of dissolving out the wrilUn part of the cheque—causes 
the whole inscription to become acid tint ; as subsequent treat¬ 
ment wuh alkali changes the whole m-iCiip'um to alkaline Imt, 
the original inscription cannot bt_ restored If the aud part of 
Lhc in-Lriphnn be printed witli a dye which is more strongly add 
(ban the alkaline part is alkaline, tieatment of the cheque with a 
mulnl solvent of writing ink -mllices to blur the inscription, and 
this blurring 1 awnot be rtmmcd Various modifications of the 
invention, and ( 1 lLai 1 s of llic proce^se-, of printing, colours used, 
&c , are given m the spccificati 111. 

M hi aud thmka that bornn shows certain analogies with 
vanadium; 111 endeavouung fuither to illustrate such analogies 
he has obtained indications, although not yet positive proof, of 
the existence of an acid containing more oxygen than bone acid, 
lie has also obtained, by Lin action of a salinated solution of 
b >ric acid on hydiated barium dioxide, a salt to which lie gives 
the formula UaO -31^0, and the iiami barium ptihoniU 

Thu salt di-sohcs in aculs with evolution of oxygen, it 11 
very deliquescent {Compt i\nd) 

In continuation of his investigation mto the compounds of 
sulphur and niTogen M Demarcay describes {Compt tmd.) 
various bcxlics which he regaids as compounds of the radicle— 
(S 4 N 3 )'—-called by him tfnotnazyl The morL luipmtnnt of the 
new compound* are formulated as (S 4 NJC1, (i5 4 N a )NO a , and 
f^NJHSO* 

Liluen describes (in Wien A Lad Bor ) several compounds of 
calcium chloride with fatty ac’dq more especially Lhe three 
compounds with bntyric ncid, viz — 

CnCl B CJI b O.,, Caf lj 2C 4 If B O n 2lI s O, and 
CaCIjj . L'n((_ t 11702)2 4L 4 ll s Oj. 

M BYASSON states {Compt. rend) that if every trace of sul 
phurous add be removed from chloial, Lhe latter retains ita 
liquid condition for an indefinite time, and that the change into 
solid lnetachloinl, which ^oou likes place in chloial purified 
only by distillation, may be thus prevented To remove the 
la-,1 traces of sulphumus acid M llya^son agitates the chloral 
with of its weight of fiuely-powdeicd caustic baryta, decants 
the liquid, and distils 
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Berthelot has recently succeeded m isolating several com¬ 
pounds of metallic chlorides with hydrochloric acid j m Compt . 
rend, he describes three such chlorhydiutes of metallic chlondeB, 
vu. — 

CdCl a . all Cl. 7 H |0 ; Pbl a HI .5^0; and jAgl HI 7H a O; 

and in another number of the same journal M Dill£ describes, 
among others, the salts BiU b . 3IICI, SbCl B jllCb Slc. These 
hydrated salts are formed from their constituent compounds with 
a considerable evolution of beat, the amount varying from 
11,000 to 15,000 units. The anhydrous salb readily undergo 
dissociation into iheir constituent compounds, and cannot there¬ 
fore be readily obtained. Berthelot regards the formation and 
dissociation of these chlorhydrates as playing an important part 
in the mechanism of many chemical changes. Thus calomel is 
changed into combine sublimate and mercury by the action of 
hydrochloric acid : Berthelot would formulate this change as 
Hg B Cl a + jrllCl = HgCl a jtIICI + Hg (attended with evolu¬ 
tion of 9500 heat units), with subsequent dissociation of the 
chlorhydrate of IlgCl) Again in the reduction of metallic 
chlorides by hydrogen Berthelot supposes that chlorhydraLes are 
produced, and that the heat thus developed aids in dissociating 
fresh quantities of the original metallic chloride , thus he would 
indicate the initial stage of the reduction of cadmium chloride 
by hydrogen, as — 

flCdC^ + If, = Cd + CdClj .zHCI. 

M. WuRTZ has recently been studying ( Compt . rend ) the 
action of the feiment Papain 011 fibrin, whereby the fibrin is 
rendered soluble in water. The process appears to be analogous 
with many ordinary chemical changes in which the formation 
and decomposition of a compound are continually proceeding 
Papain forms an insoluble compound with fibrin, which com¬ 
pound is then decomposed by the water present with formation 
of a soluble hydrated fibrin, and setting free of the ferment, 
which again acts on fresh quantities of fibrin. 

In the Atneman Chcm . fourn Clarke and k Stallo describe a 
series of experiments on the tartrates of antimony, wherein they 
are led to regard tartar emetic as the potassium salt of a new 
acid, to which they give ihe name tartrantimomous , viz. 
Sb C 4 H 4 O fl ■ OH This acid they iegard as derived from 
orthaiUiinunions acid, Sb(OH) 8 , which they have prepared in 
definite form. The behaviour of an aqueous solution of tar 
trantimomous acid towards beat is peculiar Below 30° the solu¬ 
tion remains nearly clear, at a few degrees above 30 - a white 
curdy precipitate deposits , on evaporating in a water bath the 
curdy precipitate di>appears and a transparent gummy mass 
remains, which is completely soluble in cold water, re forming 
the original acid. These changes are shown to be expressible 
by the equations— 

1. C 4 li„Sb0 7 + 2 H ,0 = SbH 3 0 3 + C 4 II a O fl , the curdy pre¬ 
cipitate consisting of orthantunomous acid 

2. C 4 H fl O„ + SbH s Oj - 211,0 + Cjll fl Sb 0 7 , 1 e ouheating, 
water is eliminated, and the original acid is reproduced. 

In a senes of papers in the Berliner Btnchte 'lh. Thomsen 
endeavours to show that ihe 11 molecular rotation " of many 
classes of compounds is, for each class, a simple multiple of a 
constant number. “ Molecular roLalion ” he defines as rotatory 

power X molecul ‘ r ( M (a) ±) The constant for one 

too \ 100 / 

group appears generally to bear a simple relation to that for 
other groups ; in fact a constant may be found which belongs to 
many groups. Adopting a classification analogous to that of 
natural ^history, Thomsen shows that the constant o 95 belong! 
to a large “ class ” of compounds, that this multiplied by 4 
gives the constant (3 8) for Lhe 11 family 11 of alcohols, and by 
9 gives the constant (8 65) for the “family 11 of amides, &c 
From a determination of the molecular rotation of compounds, 
aided bv the use of these constants, he attempts also to deduce 
conclusions as to the chemical structure of the molecules of 
these compounds. 

In venous papers noticed in this journal, Bruhl attempted to 

J of lsome- 


are always noticeable between the molecular refractions of iso¬ 
meric compound where isomerism is due not to 11 linking/ 1 but 
to “grouping 11 of carbon atoms: but he thinks that if the 
values of Lhe refractive indices of such compounds are con¬ 
sidered, better results are obtained than by calculating the mole¬ 
cular refractions. Bruhl however hod himself shown that the 
refraction indices of such isomers are not the same 

Landolt has gathered together in Berliner Berickte the more 
important data concerning the inversion uf specific rotatory 
power of carbon compounds by the influence of heat or of 
inactive solvents . those data lie supplements by further experi¬ 
ments of his own, and develops shortly the outlines of a mecha¬ 
nical theory analogous to that of Kammelsberg. 

The atomic weight of heryllmm is still the subject of experi¬ 
ment Emerson Reynolds has redetermined the specific heat of 
the pure metal (Chcm News) and obtained a number which 
points to 9 1 os the true atomic weight. The same value is 
assigned by Brauner, who (Berliner Benchte) criticises lhe 
arguments uf Nilson and Pettcrssun, and attempts to show that 
the specific heat, specific volume, and general physical properties 
of beryllium oxide are more in keeping with the formula BeO 
(Be = y'l) than with the formula Be a O a (Be = 13 6) assigned 
to it by the Swedish observers. 

IN a paper on bismuth compounds in Chew. Soc Journal, by 
Muir, IloJfmeider, and Robbs, the new salts bismuth fluoride 
(Bii'g) and bismuth oxyfluonde (BiOh) are described The 
former is the more stable of the halugen compounds of bismuth. 
it is not decomposed by water, and is scarcely changed at a red 
heat in air. 

PA 01 >. BeiLSTFIN, who has recently studied the various sub¬ 
stances used for disinfection, arrives, in a communication made 
to the St Petersburg Technical Society, at the following con¬ 
clusions*—Sulphuric acid would be the best diunfectant if it 
did not destroy the sides of the tanks ( the use of lime and or 
i alts of lime ought to be completely renounced, as they but tem¬ 
porarily destroy bacteria, and under some circumstances may 
contribute Lo their development J nor does sulphate of iron, even 
in a solution of 15 per cent,, ultimately destroy hactena, as they 
revive when \ ut into a convenient medium. Therefore Frof- 
Beilstein recommends sulphate of aluminium, which is used in 
paper and printed-cotton manufactures. The best means for 
providing it is to make a mixture of red clay with 4 per cent, 
of sulphuric acid, and to add to this mixture some carbolic acid 
for destroying the smell of the matter which is to be disinfected 


ACTION OF AN INTERMITTENT BEAM OF 
RADIANT HE A T UPON GASEOUS MA TTER 1 

t Royal Society has already done me the honour of 
publishing a long series of memoirs on the interaction of 
radiant heat and gaseous matter These memoirs did nut escape 
criticism. Distinguished nv-n, among whom the late Prof. 
Magnus and the late Prof Buff may be more specially mentioned, 
examined my experiments, and aimed at results different from 
mine Living workers of merit have also taken up Lhe question, 
the latest of whom, 1 while justly recognising the extreme difficulty 
of the subject, and while verifying, so far os their experiments 
reach, what 1 had published regarding dry gases, find me to 
have fallen into what they consider grave errors in my treatment 
of vapours. 

None of these investigators appear to me to have realised the 
true strength of inv position in its relation to ike ubjects I had in 
view Occupied fui the most part with details, they have failed 
to recognise the stringency of my work as a whole, and have not 
taken into account the independent support rendered by the 
various parts of the investigation to each other. They thus ignore 
verifications, both general and special, which are to me of con¬ 
clusive force Nevertheless, thinking it due to them and me to 
submit the questions at issue to a fresh examination, I resumed 
some time ago tbc threads of the inquiry. The results shall in 
due time be communicated to the Royal Society , but mean¬ 
while I would ask permifasiun to bring to the notice of the 
Fellows a novel mode of testing the relations of radiant heat to 
gaseous matter, whereby singularly instructive effects have been 
1 obtained. 

After working for some time wiLh the thermopile and galvano- 

1 Paper read at lha Royal Society, January 13, by Prof Tyndall, F.R S 

" Lecher aod Pernler Philosophical Mara sins, January, 1BB ■« Sitzb, dor 
k Ahad dor Wisstnsch in Wun, July, 1IB0 


nc carbon compounds is constant when only “singly-linked 1 
carbon atoms are present, and that variations in this quantity 
are to be traced to variations in the “ linking” of carbon atoms. 
Janowaky {Btrhner Benchte) maintains that slight differences 


show that the “ molecular refraction” I M 
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meter, it occurred to me several weeks ago that the resalts thus 
obtained might be checked by a more direct and simple form of 
experiment, Placing the gases and vapours m diathermanous 
bulbs, and exposing the bulbs to the action of radiant heat, the 
heat absorbed by different gases and vapours ought, I con¬ 
sidered, to be rendered evident by ordinary expansion I 
devised an apparatus with a view of testing this idea But at 
this point, and before my proposed gas-thermometer was con¬ 
structed, 1 became acquainted with the ingenious and original 
experiments of Mr. Graham Bell, wherein musical sounds are 
obtained through the action of an intermittent beam of light 
upon solid bodies 

From the first I entertained the opinion that these singular 
sounds were caused by rapid changes of temperature, producing 
corresponding changes of shape and volume in the bodies im¬ 
pinged upon by the beam But if this be the case, and if gases 
and vapours really absorb radiant heat, they ought to produce 
sounds more intense than those obtainable from solids I 
pictured every stroke of the beam responded to by a sadden 
expansion of the absorbent gas, and concluded that when the 
pulses thus excited followed each other with sufficient rapidity, 
a musical note must be the result. It seemed plain, moreover, 
that by this new method many of my previous remits might be 
brought to an independent test. Highly diathermannus bodies, 
I reasoned, would produce faint sounds, while highlv ather- 
manous bodies would produce loud sounds , the strength of the 
Bound being, in a sense, a measure of the atis irption The first 
experiment made with a view of testing this idea, was executed 
in the presence of Mr Graham Bell 1 , and the result was m 
exact accordance with what I had foreseen 

The inquiry has been recently extended so as to embrace most 
of the gases and vapours employed in my former researches 
My first source of rays was a Siemens’ lamp connected with a 
dynamo-machine, worked by a gas-engine A glass lens was 
used to concentrate the rays, and afterwards (wo lenses. By the 
first the rays were rendered parallel, while the second caused 
them to converge to a point about seven inches distant from the 
lens, A circle of sheet zinc provided first with radial slits and 
afterwards with teeth and interspaces cut through it, was 
mounted vertically un a whirling table, and caused to rotate 
rapidly across the beam near the focus The passage of the 
slits produced the desired lntermitlence, 1 whde a flask contain¬ 
ing Lne gas or vapour to be examined received the shocks of the 
beam immediately behind the rotating disk From the flask a 
tube of india-rubber, ending in a tapering one of ivory or box¬ 
wood, led to the ear, which was thus rendered keenly sensitive 
to any sound generated within the flask. Compared with the 
beautiful apparatus of Mr, Graham Be]], the arrangement here 
described is rude; it is however, very effective 

With this arrangement the number of sounding gases and 
vapours was rapidly increased But I uas soon made aware 
that the glass lenses withdrew from the beam its most effectual 
rays. The silvered mirrors employed in my previous researches 
were therefore invoked , and with them, acting sometimes singly 
and sometimes as conjugate mirrors, the curioiii and striking 
remits which I have now the honour to submit to the Society 
were obtained. 

Sulphuric ether, formic ether, and acetic ether being pi iced 
in bulbous flasks, their vapours were soon diffused in the air 
above the liquid On placing these flasks, whose bottoms only 
were covered by the liquid, behind the rotating disk, so that the 
intermittent beam passed through the vapour, loud musical tones 
were in each case obtained These are known to be the most 
highly absorbent vapours which my experiments revealed 
Chloroform and bisulphide of carbon, 011 the other hand, are 
known to be the least absorbent, the latter standing near the 
head of diathermanous vapours The sounds extracted from 
these two substances were usually weak and sometimes barely 
audible, being more feeble with the bisulphide than with the 
chloroform. With regard to the vapours of amylene, iodide of 

1 On November og lee Journal of ihe Society of Telegraph Engine ere, 
December B, 1BB0. 

■ When the disk roUlei ihe individual elite disappear, forming a Haiv ion a 
through which object' are visible Throwing by the clean hand, or belter 
■till by white paper, like beam back upon the disk, it appears iq stand stilt, 
Ihe slits forming so many dark rectangles The reason is obvious, but the 
experiment is a very beautiful one 

I may add that when 1 stand with open eyes In the flashing beam, at a 
definite velocity of recurrence, subjective colours of extraordinary gorgeous- 
nesi are produced Wuh slower or quicker rates of rotation the colours 
diiappear Ihe flashes also produce a giddiness sometimes intense enough 
to cause me lo grasp the table to keep myself erect 


ethyl, iodide of methyl and benzol, other things being equal, 
their power to produce musical tones appeared to be accurately 
expressed by their ability to absorb radiant heat. 

It is the vapour, and not the liquid, that is effective in 
producing the sounds. Taking, for example, the bottles in 
which my volatile substances are habitually kept, 1 permitted 
the intermittent beam to impinge upon the liquid in each of 
them No sound was in any case produced, while the moment 
the vapour-laden space above an active liquid was traversed by 
the beam, musical tones made themselves audible. 

A rock-salt cell filled entirely wilh a volatile liquid and sub¬ 
jected to the intermittent beam produced no sound This cell was 
circular and closed at the top Once, while operating with a 
highly athermanous substance, a distinct musical note was heard 
On examining the cell however a small bubble was found at its 
top. The bubble was less than a quarter of an inch in diameter, 
but still sufficient to produce audible sounds When the cell 
was completely filled the sounds disappeared 

It is hardly necessary to state that the pitch of the note 
obtained in each case is determined by the velocity of rotation 
It is the same as that produced by blowing against the rotating 
didt and allowing its slits to act like the perforations of a syren 

Thus, as regards vapours, prevision has been justified by 
experiment. I now turn to gases. A small flask, after having 
been heated in the spirit-lamp so as to detach all moisture from 
its sides, was carefully filled with dried air Placed in the inter¬ 
mittent beam it yielded a musical note, but so feeble as to be 
heard only with attention. Dry oxygen and hydrogen behaved 
like dry air. This agrees with my former experiments, which 
assigned a hardly sensible absorption to these gases When the 
dry air was displaced by curb >mc acid, the sound was far louder 
than that obtained from any of the elementary ga-scs. When 
the carb mic acid was displaced by nitrous oxide the sound was 
much more forcible still, and when the nitrous oxide was dis¬ 
placed by olefiant gas it gave birth lo a musical note which, 
when the beam was in good condition and the bulb well chosen, 
seetned as loud as that of an ordinary organ-pipe, We have 
here the exact order in which ray former experiments proved 
these gases lo stand as absorbers of radiant heat The amount 
of Ihe absorption and the intensity of the sound go hand in hand. 

In 1859 1 proved gaseous nm.nonn to be exLremely impervious 
to radiant heat My interest 111 its deportment when subjected 
to tins novel test was therefore great Placing a small quantity 
of liquid ammonia in one of the flasks, and warming the liquid 
slightly, the intermittent beam was sent through the space above 
the liquid. A loud musical note was immediately produced. 
By the proper application of heal to a liquid the sounds may be 
always intensified. The ordinary temperature however suffices 
in all the cases thus far referred to 

In this relation the vapour of water was that which interested 
me most, and as I could not hope that at ordinary temperatures 
it exited in sufficient amount to produce audible tones, I heated 
a small quantity of water in a flask almost up to its boiling- 
point. Placed in the intermittent beam, I heard—I avow with 
delight—a powerful musical sound produced by the aqueous 
vapour. 

Small wreaths of haze, produced by the partial condensation 
of the vapour in the upper and cooler air of the flask, were how¬ 
ever visible in this experiment, and it was necessary to prove 
that this haze was not the cause of Lhc sound. The flask was 
therefore heated by a spint-flame beyond the temperature of 
boiling water The closest scrutiny by a condensed beam of 
light then revealed no tiace of cloudiness above the liquid 
Irom the perfectly invisible vapour however the musical sound 
issued, if anything, more forcible than before, I placed the 
flask in c dd water until its temperature was reduced from about 
90” to 10 s C , fully expecting that the sound uould vanish at 
this temperature , but notwithstanding the tenuity of the vapour, 
the sound extracted from it was not only distinct but loud. 

Three empty flaiks filled with ordinary air were placed in a 
freezing mixture for a quarter of an hour. On being rapidly 
transferred to the intermittent beam, sounds much louder than 
those obtainable from dry air were produced 

Warming these flasks in the flame of a spirit-lamp until all 
visible humidity had been removed, and afterwards urging dried 
air through them, on being placed in the intermittent beam the 
sound in each case wa^ found to have fallen almost to silence 

Sending, by means of a gli&s tube, n puff of breath from the 
lungs into a dried flask, the power of emitting sound was 
immediately restored. 
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When, instead of breathing into a dry flask, ilu. common air 
of the laboratory was urged through it, the sounds became imme¬ 
diately intensified I was by no means prepared for the extra¬ 
ordinary delicacy of this new method of lusLing Lhe athermancy 
and diaLhennaiicy of gases and vapours, and it cannot be uiherwise 
than satisfactory to me to find that particular vapour, whose 
alleged deportment towards radiant heat has been inotd strenuously 
denied, affirming thus audibly its true chaiaUer 

After what has been staled regarding aqueous vapour we are 
prepared for the fact that an exceedingly small percentage of any 
highly athermanuus gas diffused in air suffices to exalt the 
sounds. An accidental observation will illustiate this point. A 
flask was filled with coal gas and held bottom upwards in the 
intermittent beam The sounds produced were of a force cor- 
responding to the known absorptive energy of coal-gs-s. lhe 
flodc was then placed upright, with its mouth open upon a table, 
and permitted Lo remain there for nearly an hour On being 
restored to lhe beam, Lhe sounds pioduced were far louder than 
those which could be obtained fi om common air 1 

Transferring a t,mall flask or a test-tube from a cold place to 
the intermittent beam it is sometimes found to be practically 
silent for a moment, after which the sounds become distinctly 
audible. This 1 Lake to be due to the vaporisation by the 
calorific beam of the thin film of moisLure adherent to the glass. 

My previous experiments having satisfied me of the generality 
of the rule tlmL volatile liquids and their vajHiurs absoib the 
same lay", I thought it probable that Lhe uitiuduLlion of a thin 
layer of its liquid, even 111 the case of a most cncrgeuc vapour, 
would detach lhe dfiLtive rays, and thus quench Lhe sounds. 
The experiment was made and the conclusion verified. A layci 
of water, formic ether, sulphuric ether, or acetic cllmr one-eighth 
of an inch in thickness 1 endued the transmitted beam poweiless 
to produce any musical sound These liquids being transparent 
to hgl\L, the efficient rays which they intercepted must have been 
Lliose of obscure heat 

A layer of bisulphide of uUbon ab jut ten limes the Lhickness 
of the transparent layers just referred to, and lendered opaque 
to light by dissolved iodine, was interposed in the path of Lhe inter-. 
mittcnt beam It produced hardly any diminution of the sounds 
of the more active vapours—a further proof that it is the invisible 
heat rays, to which the solution of iodine is so eminently trans¬ 
parent, that are here effectual 

Converting one of the small flasks used in the foregoing 
experiments into a thermometer bulb, and filling it wiLh various 
gases in succession, it was found that with Lhose ^ases which 
yielded a feeble sound, the displacement of a thermuineinc 
column associated with the bulb was slow and feeble, while with 
those gases uhu.li yielded loud sounds the displacement was 
prompt and forcible. 

Further Experiments —bmee the handing in of the foregoing 
note, on fanuary 3, the experiments have been pushed furward, 
augmented acquaintance with the subject serving only to confirm 
my estimate of its interest and importance 

All the results de-^cribed in my first note have been obtained 
in a very energetic form w ith a biltery of sixty Grove's lcIIs 

On January 4 I chose for my source of rays a powerful lime¬ 
light, which, when sufficient care is taken to prevent the pitting 
of the cylinder, works with admirable steadiness and without 
any noise. I also changed my muror for one of shorter fucus, 
which permitted a nearer approach to the source of rays. Tested 
with this new reflector Lhe stronger vapours rose remarkably in 
soundiug power. 

Improved manipulation was, 1 considered, sure to extract 
sounds from rays of much more moderate intensity than those of 
the lime light. I<or this light, therefore, a common candle flame 
was substituted. Received and thrown back by the mirror, the 
radiant hext of Lhe candle produced audible tones m all Lhe 
stranger vapours. 

Abandoning the mirror and bringing the candle close to the 
rotating disk, its direct rays produced audible sounds 

A red-hot coal, taken from the fire and held dose Lo Lhe 
rotating disk, produced forcible sounds in a flask at the other 
side. 

A rcd-liot polcer, placed in the \ oiiUon previously occupied 
by the coal, produced strong sounds. Maintaining the flask in 
poiiLion behind the rotating disk, amusing alternations of sound 
and silence accompanied the alternate introduction and removal 
of the poka. 

1 The method here describee n, I doubt not, applicable to lhe detection 
of extremely small quantities of fire-damp in mines 


The lempeiature of ibe iron was then lowered till its heat just 
ceased to be visible The intermittent invisible rays produced 
audible sounds. 

The temperature vi as gradually lowered, being accompanied 
by a gradual and continuous diminution of the sound. When it 
ceased to be audible the temperature of the poker was found to 
be below that of boiling water. 

As might be expected from Lhe foregoing experiments in 
incandescent platinum spiral, with or without the mirror, pro¬ 
duced musical sounds When the battery power was reduced 
from Un cells to three the sounds, though enfeebled, were Mill 
dr Linct 

My neglect of aqueous vapour had led me for a time astray in 
1859, but before publishing my results I had discovered my 
ciror. On lhe present occasion this omnipresent substance had 
also to be leckoned with. Fourteen flasks of various sizes, with 
their bottoms covered with a little sulphuric acid, were closed 
with ordinary coihs and permitted to remain in the laboratory 
from December 23 to January 4 Tested un the latter day with 
the intermittent beam, half of them emitted feeble sounds, but 
half weie silent. The sounds were undoubtedly due, not to dry 
air, but to traces of aqueous vapour 

An ordinary buLtle containing sulphuric acid for laboratory 
purposes, being connected with lhe car and placed in the inter¬ 
mittent beam, umLUd a famf, but distinct, musical vound 'Ihis 
bottle bad betn opened two or three limes during the day, ill 
dryness being llms vitiated by Lhe mixture of a small quantity of 
common air. A second similar bottle, in u hich sulphuric acid 
had stood undisturbed fur some day«, was placed in the beam 
the dry air above (he liquid pioved absolutely silent 

On the evening of laiiuuy 7 frof. Dewai handed me four 
flasks treated in 1 lie following manner —Into one wax poured a 
small quantily of stiong sulphuric acid, into another a small 
quantity of Nordhausen sulphuric acid ; m a lbird were placed 
some fragments of fmed chloride of calcium, while the fourth 
contained a small quantity of phosphom anhydride Tin y were 
closed with well-fitting india-rubber stoppers, nnd permitted to 
remain undisturbed throughout the night. Tested afiei twelve 
hour*-, each of them emitted a feeble sound, Lhe flask last-men¬ 
tioned being the strongest. Tested again six hours later, the 
sound had disappeared from three of the flasks, that containing 
the phosphoric anhydride alone remaining rauBical 

I 3 i cathing into a flask partially filled with sulphuric acid in¬ 
stantly le-Htores lhe j sounding power, which continues for a 
considerable time The wetting of the interior surface of the 
flo.sk w lLb the •■ulphunc acid always enfeebles, and sometimes 
destroys, Lhe sound. 

A bulb lesb than a cubic inch in volume, and containing a 
little watei lowered to the temperature of melting ice, produce* 
very distinct sounds. Warming the water in the flame of a 
spirit-lamp, the sound becomes greaLly augmented in strength. 
AL the boiling temperature the sound emitted by this small bulb 1 
ig of extraordinary intensity. 

These results are in accord with those obtained by me neatly 
nineteen years ago, both is reference to air and to aqueous 
vapour. They are ill utter disaccord with lho i e obtained by 
other experimenters, who have ascribed a high absorption to lif 
and none to aqueous vapour. 

The action of aqueous vapour being thus revealed, the neces¬ 
sity of thoroughly drying the flasks when testing other •-ub- 
staoces becomes obvious. The following plan has been found 
effective :—finch flask is first heated in the flame of a spirit- 
lamp till every visible trace of internal moisture lias fipappeared, 
and it m afterwards raised Lo a temperature of about 400° C. 
While the glass is still hot a glass tube is introduced into it, nnd 
air freed from carbonic acid by caustic pct.ish, and from aqueous 
vapour by xulpbunc acid, ig urged through Lhe flask until it is 
cool. Connected with the ear-tube, and exposed immediately 
to the intermittent beano, the attention of the ear, if 1 may me 
the term, is converged upon the flask. When the experiment is 
, carefully made, dry air proves os incompetent to produce sound 
as to abborh radiant heat 

In 1868 I determined the absorptions of a great Dumber of 
liquids who^e vapours I did not examine My experiments 
having amply proved the parallelism of liquid and vaporous 
absorption, I held undoubtingly twelve years ago that the vapour 
of cyanide of ethyl and of acetic acm would prove powerful? 
absorbent. This conclusion is now easily tested. A small 

1 In such bulb* even bisulphide or carbon vapour may be*so nurted al 10 
produce sounds of considerable strength 
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quantity of either of these substances, placed m a bulb a cubic 
inch in volume, warmed, and exposed to the intermittent beam, 
emits a sound of extraordinary power 

I also tried to extract rounds from perfumes, which I had 
proved in 1861 to be absorbers of radiant heat I lumt myself 
here to the vapours of pachouli and cassia, the former exercising 
a measured absorption of 30, and Lhe latter an absorption of 109 
Placed in dried flasks, and slightly wirmed, sounds were obLained 
from both these substances, but the sound of cassia was much 
louder than that of pachouli 

Many years ago I had proved telrachloiule of caibon to be 
highly diathermanous Tts sounding power is as feeble as its 
ab'.oibcul power 

In relation to colliery explosions, the dcpuitmuit of marsh-gas 
was of special interest I'rof Dewar was good enough to 
furnish me with a pure sample of this ga . 'Uk sounds pjo- 
duccd by it, when exposed to the inieimitlcnt beam, weie very 
poweiful. 

Chloride of methyl, a liquid which hods at the oiclmary tern 
peraturc of the air, was poured into a small dish, ami permitted 
to displace the air withm it I'xposed to the intcimittcnt beam, 
its xmud was similar in power to tint uF maish-gas 

The specific gravity or mardi-gas being about lnlf tbit of air, 
it nught lie expected that the flask containing it, whan left open 
and erect, would soon get nd of its contents This however is 
not the ci^e. After a considerable mtei val the film of this gis 
clinging to the interior surface of the flask was able to pro¬ 
duce sounds of great power 

A small quantity of liquid In online hcing poured intn a well- 
dricd flask, the brown vapour rapidly diffused liself in the an 
above the liquid. Placed in the mteimitteut beam, a somewhat 
forcible sound was produced Tins might srein to militate 
against my former experiment, which a signed a very low ab¬ 
sorptive power lo bromine v ipour Hut my firmer experiments 
on this vapour were conducted with obseme heat , whcicas in 
the present instance I had to deal with the radial inn from 
incandescent lime, whose heat is in pait luminous Now the 
colour of the bromine vapour proves it to In. an energetie 
absorber of the luminous ray*, and to them, when suddenly 
convcited into thermometric heat in the body of the vap >Ur, I 
thought tin sound-, might be due 

Between the fla.k containing Lhe hiommc and the minting disk 
T therefore placed an empty glass cell the Miunrls con tinned 
I then filled the cell willi lran c paient bisulphide nf cailion the 
sounds still continued l'or the han-pneiiL bisulphide 1 thru 
substituted the same liquid siturated with dissolved iodine I his 
solution cut off the light, while allowing the lays of heat free 
tinnsnussion ■ the sounds weie immediately stilled 

Iodine vaporised by heat 111 a small flask yielded a forcible 
sound, which was not sensibly a dec ted by the interposition of 
triin-parent bisulphide of carbon, but which was completely 
quelled by the iodine solution It might indeed have been fore¬ 
seen that the rayv, transmitted by the iodine as a liquid would 
also be transmitted by its vapour, and thus I ail lo be converted 
into sound 1 

To complete the argument .—While the flaik containing the 
bromine vapour was sounding in the intermittent beam, a strong 
solution of alum was interposed between it and the rotating disk 
There was no sensible abatement of the sounds with either 
bromine or iodine vapour 

In these experiments the lays from the limc-hght W T ere con¬ 
verged to a point a little beyond the rotating disk. In the next 
experiment they were rendered parallel by the muror, and 
afterwards rendered convergent by a lens oF ice Al the focus 
of Lhe iLe-lens Lhe sounds were exti acted from both bromine and 
iodine vapour. Sounds were also produced aflcr Lhe beam 
hud been sent through the alum solution and the ice-Icns con¬ 
jointly. 

With a very rude arrangement I have been able to hcai the 
sounds of the more active vapours at a distance of 100 feet from 
the source of rays. 

Several vapours other than those mentioned in this ahstiact 
have been examined, and sounds obtained from all of them 
The vapoura of all compound liquids will, I doubt not, be found 
sonorous in the intermittent beam. And, os I question whether 
there is an absolutely diathermanous substance in nature, I think it 
probable that even the vapours of elementary bodies, including 
Hie elementary gn*es, when more strictly examined, will be found 
capable of produemg sounds. 

1 I in—n— m—% use tLii phrasal0^7 


INTERESTING NEW CRINOIDS 

N the Memoirs of the Swiss Paleontological Society fof 1880 
Prof P <Je Lonul has recently dLsenliLd a rent irk able new 
Cnnunl which he refers lo the little known genus 77 / 'olhcrurimts, 
I'.tallon, under the name nf T nburoi It ocems m the Upper 
Jurassic beds of Engcnheirn, in Portugal. The calyx, like (hat 
of most Jurassic Comatuhr, has five small prismatic baials 
attached to the under suiTace of the radiah. But the centro- 
dorsal piece on which the calyx rests is not entirely separated 
fro n llie lower pait of the stem, as is the case in the ( omatuIer t 
though it re cmblcs that of a Comatula in hearing cuihi 

Thtolha ui inu\ was a stalked Crinoid that never developed 
beyond the stage at which cm hi appear nn the enlaiged upper¬ 
most siein jmnt of the stalked larva of Com alula The under¬ 
lace of the centrodorsal and the tLrmiml faces of the other 
*Tem joint, rcvemhle those of the Comatula larva and also of 
Rowptiticnmn and Rhizoomu\ in their oval shape and in the 
presence of Lransverse ridges which are m diffeicnt planes at the 
two ends of each joint rJnalhetu/uiu r therefme is apcrminent 
larval Form, and furnishes in intermediate >-tage between the 
stalked BoiirytetHnnus and the fiec Comatula lhe lop slem- 
juint of the former bears no urrhi, as it docs in Th\olhcrurinu\ 
and in Comatula , while 111 the latter it develops cirrlu, and 
unites closely with the calyx, i (patitmg from the lest of the 
Hi val stem on which it ws pieviously fixed. 

Another form of considerable morphological inteiest, from its 
occupjing an intermodule position between two w til defined 
genera, lias bren Inely de s -cnbed by Mr I 1 II Carpenter under 
the name of Ah rotnuus The stem-joints aie of the type aheady 
mentioned a. rhiracteustic rff Bom ju, tin itius f having oval faces 
marked liy transvei e ndges in different planes But the upper 
stem-j a it is not enUiged as it is m Bmn gustu tutu j and j.i the 
Apiihnui\tc generally, while the form of the calyx recalls that of 
the PiUtaaliiithr Tl consists of five ladi ds with well-developed 
articular faces, tl ting on live basils which form a complete ung 
as 111 the lecent Psutanmu r Wyvilh-Thomsom , from 800fathoms 
in the Atlantic off the coast nf Pmtugnl 

Broadly spnkmg, theref01 e, Mnoiriuus combines the stem of 
Bourruttnrinu? with the calyx of PtHtai) nm\ s or rather of 
Carnot unit t, as TVof. de Lorml picftis to call tint M.U1011 of the 
P 1 uttit) \nui Ijpc in which the ba^al 1 mg is closed, Aftsotrinus 
is an Uppei Cretaceous genu , one species occurring 111 the 
11 PI ineikilk ’’ of birchen m Sunny, while mother and larger 
one wis found in the "MacronatLii Jvindc” of Southern 
Sweden 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oword.—I n consequence of the unsatisfactory stale of many 
of the lodging-houst s in Oxford, in respect of their sanitary 
irr mge ments, a proposal will be brought before Congregation 
on March I 11 to make better provision for the supervision of 
lodging-houses ” One of the delegates for licensing lodging*: 
will lit stipendiary, and it will be his duty to inspect every 
dwelling house proposed for tins use and to satisfy himself of its 
s.unl!iy fitnc s. lie shall hive the issistmce of a sanitary 
inspector, and shall have procto’ial authonh over members of 
the Urmci sity in hes rhaiactcr of inspector. 

A special statute will also be proposed authorising the present 
(klcg.itLs of lodging houses lo spend whatever sum they may 
think necessary on a general m-pectinn of lodging houses 
dm ing the pre ent year 

Tlicit* will be bolden at Christ Church on Saturday, March 
12, an election to at least one Mathematical Junior Studentship, 
lnd at least one 111 Naim il Scienie, tenable for five year* from 
the day of electiun. They will be of the annual value either (i) 
of [00/ (1 iKhiding an allowance for 100m rent) if the Gu\ermng 
Body shall so determine , or (2) of 85/ (also including an allow 
ance foi mom rent), which may he laiscd to the lirger sum above 
named after the completion of one year’s residence, if the 
Governing Body shall so determine Candidates for the Mathe¬ 
matical Studentships and candidates for the Natural Science 
Studentships who offer mathematics will call upon the Dean on 
Monday, February 28, between 12 30 and 1 30 p m. ; candi¬ 
dates lor the Natural Science Studentships who do not offer 
mathematics, on March 2, between 12.30 and I 30 pin, AH 
must produce certificates hoth of the day of their birth and of 
good diameter. The examinations will follow in each case at 
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2 p.m, Candidates for either the Classical or the Mathematical 
Studentships must not have exceeded the age of nineteen on 
January I, 1SS1 ; candidates for the Natural Science Student¬ 
ships mast not have exceeded the age of twenty on the same 
d«y. 

Cambridge. —There was a meeting of the members of the 
Senate on February n, for the purpose of diKcussing the report 
of the Syndicate appointed last June to consider certnin memorials 
as to the higher education of women. The Syndicate recommend 
that, subject to certain conditions of residence at Girton and 
Newnham Colleges, female students may be admitted to the 
Tripos Examinations, and certificates issued to them as to the 
rebull of the examination —The Master of Emmanuel, in open¬ 
ing the discussion, remarked that he had never sat on any 
Syndicate before where so little difficulty had been experienced 
111 agreeing to a report. Personally he wished Lhe Syndicate had 
arrived at a different conclusion, and had recommended the 
admission of women to all the University examinations lie 
claimed for the recommendations of tlic Syndicate, however, 
that they closely followed the views of an influential number of 
residents who had signed a memorial on the subject, and wished 
for an official sanction to that which had been done for ten years 
without authonty lie contended that it was the imperative 
duty of the University to give all possible access Lo its educational 
advantages, and that the proposed scheme was only a step m 
that direction.—Dr Campion contended that the public opinion 
of the University had been carefully excluded m the constitu¬ 
tion of the Syndicate. lie charged the report with being both 
dlibcral and har^h It was illiberal, because the Syndicate had 
restricted Lhe examinations In inmates of particular colleges, and 
was not for the encouragement of the higher education of women 
all over the country. Why was the ndvantage given only to 
Newnham and Girton Colleges? The report was harsh, for when 
they admitted women to tesl their scientific p<Avers, it was 
unfair to do so after the conclusion of a time mcc with the men 
Why nnt let the women study a* long as they liked 7 He did not 
object to their being compelled to pass the previous examination, 
bnt to compel them to go step by step with undergraduates 
was placing them, by reason of their defect of physical power, 
in a false position,—Piof Kennedy said, it was proposed lo 
limit lhe competition to those within their reach , if lhe experi¬ 
ment succeeded, it would be a matter for future consideration what 
extensions should be made. As to the harshness, that surely 
might be left to the belter judgment of lhe friends, relations, 
and guardians of thc^e women who asked for Lhese concessions 
Women were mentally men’s equals, but physically not To urge 
their want of physical power ns an objection to their admission to 
the ^amc intellectual pursuits and plcasuies as men was moic for 
the Brahmin than the believer in the KiIiIl , it was a fitter argu¬ 
ment for the 'lurk than the .Saxon —Prof I.ivemg defended the 
Syndicate from the attack of Dr Campion, and asserted that 
the matter was discussed fully and fairly, without any bias of 
previously formed opinions—Pi of Weslcnlt, who did not con¬ 
cur in the whole of the report, expressed his great regiet that 
the Syndicate before reporting had nnt collected further in¬ 
formation on a problem so difficult and obscuie —Mr Prolhcro, 
King’s, was of opinion Lhat the same course of training which 
was grind for male students was equally good for women — 
Mr Sidgwick, Trimly, draw attention lo the remarkable fact 
that no objection had been raihecl to the mam proposal of the 
Syndicate —The discussion lasted upwards of two hours 

Kieff —The number of students at the University of KiefT 
was, on January I, 1881, as much as 1041, with fifty-eight 
professors. 


SCIENTIFIC SERIALS 

The Quarterly Journal of Microscopical Science for January 
contains notes on a peculiar form of Polyzoa closely allied to 
Pugula (Kinetoskias, Kor and Dan ), by George Busk, F R.S., 
with plates 1 and 2.—On the germination and histology of the 
seedling of Welwitschia tntrahtlts , by F Orpen Bower, B.A., 
with plates j and 4.'—Notes on some of the Rcticularian Rhizo- 
poda of the Challenger , by Henry B Brady, F R S.—On the 
head-cavities and associated nerves of EJasmobrancbs, by Prof. 
A M. Marshall, M.A , with plates 5 and 6 —Contributions to 
the minute anatomy of the nasal mucous membrane, by Dr. E. 
Klein, F.R.S., with plate 7.— Histological notes, by Dr. E. 


Klein, F.R.S —On the Intra-cellular digestion and endoderm 
of Limuocodium, by E. R. Lantester, M.A,, F R.S^ with 
plates 8 to la—On the micrometnc numeration of the blood- 
corpuscles, and the estimation of their hemoglobin, by Mrs 
Ernest Hart.—Preliminary account of the development of the 
lampreys, 1 by W, 13 Scott, M A.—On some appearances of 
the rea blood-corpuscles of men and other vertebral*, by G. 
F. Dowdeswell, B.A 

The Journal of Anatomy and Physiology, Normal and 
Pathological, vol. xv., part 2, January, 1881, contains—Dr John 
Stmthers, the bones, articulations, and muscles of the rudimen¬ 
tary hind-limb of the Greenland nght-whale {Palana mys/icetus), 
(with four plates) —Dr Creighton, on an infective form of 
tuberculosis in man identical with bovine tuberculosis —Dr W. 
Osier, medullary neuroma of the brain (plate 18) —A. Doran, 
case of fissure of the abdominal walls (plate 19) —Dr. D New¬ 
man, description of a polygraph (witn woodcut) —Dr. O H. 
Jones, on the mechanism of the secretion of sweat.—Dr. P S. 
Abraham, anomalous pilose growth in the pharynx of a woman 
(woodcut) —Dr, R. Saundby, histology of granular kidney 
(woodcut).—Dr. J. Oliver, two cn^es of cerebellar disease — 
Prof. M* Kendrick, on the colouring-matter of jelly-Ashes —Dr. 
Cunningham, nerves of hind-limb of the Thylacine and Cuscus. 
— Dr. W J Fleming, pulse dicrotism. 

The American Naturalist for January, 1881, contains Prof A 
Geikie, Lhe ancient glaciers of the Rocky Mountains.—Fred W 
Simonds, the discovery of iron implements in nn ancient mine in 
North Carolina —William Trelcase, on the fertilisation of Cala- 
mintha nefeta (woodcuts) —S. V Clevenger, comparative neurn- 
logy —E L Greene, botanizing on the Colorado desert —W. 
J. Beal, on a method of distinguishing species of poplars and 
walnuts by their young leafless branches (woodcuts). — James L. 
Lippincott, an address lo the fossil bones in a private museum — 
The Editor’s table * Recent Literature —General Notes [this por¬ 
tion of the journal has been very considerably enlarged with 
this number. The Botanical, Zoological, Entomological, Anthro¬ 
pological, Geological, Geographical, and Microscopical .Sections 
are each under the charge of a special editor as formerly] — 
Scientific News —Proceedings of Scientific Societies. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 27 —"The Refraction Equivalents 
of Carbon, Hydrogen, Oxygen, and Nitrogen in Organic Com¬ 
pounds." By J. II Gladstone, Th.D., h K S 

Since the communication which I had the honour to read 
before Ibis Society in 1869, "On the Refraction Equivalents of 
the Elements,” very little has been done on the subject 

Of late however its importance in regard In theories of che¬ 
mical structure has been recognised by Dr Thorpe and other 
chemists in this country, ard attention has been recalled lo it in 
Germany by the papers of Bruhl, who, following closely in the 
footsteps of Landolt, has endeavoured to explain the results in 
the language of modem organic chemistry 

At this juncture it may be of service to put on record my 

f ircscnt views n regard to the refraction equivalents of the 
our pnncipnl constituents of organic bodies—carbon, hydrogen, 
oxygen, and nitrogen 

Carbon .—Carbon in its compounds has at least three equiva¬ 
lents of refraction, 50, 6 o p or 6'i, and about 8 8. 

Whether its refraction should be one or other of the c eappears 
to depend on Lhe way in which the Atoms arc combined 

When a single carbon atom has each of its four units of atom¬ 
icity satisfied by some other element, it has a value not exceeding 
5 °- 

When a carbon atom has one of its units of atomicity satisfied 
by another carbon atom and the remainder by some other ele¬ 
ment, it has the value of 5 o. This is also the case if two of 
its units of atomicity are satisfied by carbon atoms. 

When a carbon atom has three of its units of atomicity satis¬ 
fied by other carbon atoms, its value is 6'0. The most striking 
instance is lhat of benzol, C fl H @ (refraction equivalent 43 7). 

* There are other organic compounds in which only some of the 
atoms of carbon have the higher value. It ^has been especially 
the work of Brlihl to point this out, and to show that where 
they occur (as in amylene or the allyl compounds) the carbon 
atom is in a condition similar to those in tne phenyl nucleus, 
that condition in fact which is generally represented In our 
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gitphic formulae by two carbon atoms linked by double bonds 
The value assigned by Bruhl in such cases is however 6'i 
This somewhat higher figure is deduced from the aggregate 
value of the sut carbon atoms in the nucleus of the aromatic 
series, which (except in benzol and its simpler substitution pro¬ 
ducts) would appear to be nearer 37 than 36 The fact however 
is susceptible of anoLher interpretation The replacement of 
hydrogen by some nomad radicle is an important change , and if 
that radicle be CH a it is evident that according to present views 
the carbon atom must have all four of its units of atomicity 
satisfied with carbon, and by analogy we should expect it to have 
its refraction increased 

When a carbon atom has all four of its units of atomicity 
satisfied by other carbon atoms, each of which has the higher 
value of 6’o or 6*1, its equivalent of refraction is greatly raided 
There are compounds in which the atoms of carbon actually 
out-number the atoms of hydrogen or its substitute, such as 
naphthalene, C 10 H a ( ref - C <1 75 0 . naphthol, ChIIrO (79 5), 
phengntfarene, C 14 1 I 10 (108 3), and pyrene, C 1A lI ]a (126 1). 
That the refraction is greatly raised is evident from the fact that, 
if we were lo reckon all the carbon atoms at 6 1, Lhc refraction 
equivalent of the body would not he fully accounted for. It is 
evident that in pyrene only Len of the atoms of carbon can be in 
the same condition as they arc in benzol or styrol, the other six 
must have all their units of atomicity satisfied by carbon alone 
Provisionally 1 venture to assign 8 8 as the refraction equivalent 
of this highest carbon. 

There are several other bodies, such as anthracene, anethol, 
furfurol, and hydride of cinnamyl, which from their abnormally 
high refraction appear to contain caihon in this last condition 

Hydrogen —lhe general evidence \uth regard to hydrogen in 
organic compounds lends to show that it has only one refraction 
equivalent, that originally assigned to it by Landolt, 1 3 

Oxygen —Bruhl has been the first to point out that oxygen in 
orgnnic compounds has two values, and he comes to the conclu¬ 
sion that it has the value 3 4 where the oxygen is attached to a 
carbon atom by a double linking, but 2 8 in hydroxyl and where 
the oxygen is united to two oilier atoms. This is deduced from 
experimental data. But there are other results which present 
difficulties, such as the various alcohols 

Aifrogrtt . —Nitrogen has two values, 4 1 and 5 i, or there¬ 
abouts 

The lower value, 4*1, is that originally deduced from cyanogen 
and metallic cyanides, aud it seem* to be generally confirmed by 
the observations on organic cyanides and nitnies. The higher 
value, S' 1 ! I! » deduced from observations on organic bases and 
amides 

IJhopc shortly to submiL to the public the whole of the data 
for these conclusions. 

February 3—“On the Influence of Temperature on the 
Musical Pitch of Harmonium Reeds " By Alex T Lllis, 
F.R.S 

The writer gave a tabular account of the experiments on the 
harmonium leeds of Appunn's treble tonometer al South Ken¬ 
sington Museum, at temperatures differing by from 20" tu zG* F , 
which rendered it piobable that the pitch of such reeds was 
affected by temperature to twice the extent of tuning-foiks and 
in the same direction, that is, that they flattened by heat and 
sharpened by cold about 1 in 10,000 vibrations in a second for 
each degree Fahrenheit . 

“On an Improved Bimodulnr Method of computing Natural 
and Tabular Logarithms and Anli-Loganthins to Twelve or 
Sixteen Places, with very brief Tables," By Alex T Lllis 
F.R S. 

A bimodular method is one founded on the familiar -propo¬ 
sition, that if the bimodulus (that is, tw ice the modulus of any 
system of logarithms) be multiplied by the difference and divided 
by the sum of two numbers, the result would be approximative^ 
the difference of their logarithms. The improvement consisted 
in a simple preparation nf a given number to make it lie between 
two numbers in a given table of interpolation, consisting of 100 
entries, and 111 then detcimimng how many places might be 
trusted without correction, and in correcting the result by a short 
table so os to give twelve places at snjht and sixteen places 
by means of ordinary table of seven figure logarithms. The 
antiloganthma were found by first depriving a logarithm of its 
correction, and then dividing the result added to the bimodulus 
by the result subtracted from the bimodulus—an entirely new- 


rule Complete tables and worked out examples fully explained 
were added. 

“ On the Potential Radix as a Means of Calculating Logarithms 
to any Required Number of Decimal Places, with a Summary of 
all Preceding Methods Chronologically Arranged,” by Alexander 
J. Ellis, F.R S 

A positive numerical radix consists of the number r, 

I + o m r 9 and their logarithms, where r vanes from 1 to 9, 
o m means a senes of tn successive zeros, and m vanes from 1 
to any required number. The term "radix" is due to Robert 
Flower ( 1771 ) and is preserved m memonam. It was shown 
that such a table would enable any loganthm to be calculated 
by the Improved bimodular method and other methods. A 
negative numerical radix consists of the numbers I - o m r t and 
their negative log ant Inns, and it w as shown that such a table 
would serve the same purpose somewhat more easily Hence 
the whole process is reduced to the construction of such radixei 
A chronological nummary was then given of all preceding 
method'*, showing that most of them depended on having such 
radixes The construction of a numerical radix is however a 
very long and troublesome prnce c s by the methods ordinarily 
used For this purpose the potential radix for natural logarithms 
was first constructed, consisting of lo r , 2 r t (l l) r , and (l o m i) r , 
negative (1 - o,» I)'', fromr= 1 tor — io(the latter terms being 
calculated by simple addition), and their natural logarithms, first 
to any number of places from the very simple senes for nal log 
(l ± J o w r), and secondly, by simple addition Tins gives a 
radix from which natural logarithms of all numbers can be 
calculated to any number of places by the improved bimodular 
method But Lhe main use of the potential radix is to calculate 
the nat logs, of the numbers of the numerical radix The radix 
for tabular logarithms is then found by multiplying by the 
modulus, already calculated from the potential rnxliu*. All this 
was fully explained by tables and examples 

Mathematical Society, February 10—Mr S. Roberts, 
F R S , president, in the chair—Mr. W, Woodruff Benson, 
University of Michigan, was elected a member, and Prof. Rowe 
and Mr J Parker Smith were admitted into the Society.—The 
following commumcatmns were made*—On some integrals ex¬ 
pressible in terms of the first complete elliptic integral and of 
gamma functions,'by Mr J. \V L Glaisber, F.R S—Some 
theorems of kinematics on a sphere, by Mr L. B Elliott, M A 
—Supplement on binomial biordinates, by Sir J Cockle, F.R.S. 
—An application of conjugate functions (to the case of mem¬ 
branes), by Mr E J Routh, F.R.S.—Note on Abel's theorem, 
by Mr. 1 , Craig. 

Linnean Society, February 3 —Robt, McLachlan, F.R S., 
in the chair —Lieut -Col. A. A. Davidson was elected a Fellow 
—Examples of Prof C. Sempei’s method of preserving the soft 
tissues of animals as leaching specimens were exhibited on behalf 
of Herr L. Wurth of Wurzburg —Mr G. Murray exhibited 
and made remarks on a Japanese book containing w ood sections 
—Mr. C. Craig-Chnslic exhibited, and a note was read on, the 
presence of what appeared to be deciduous stipules in Ilex aqm- 
thus contraiy to the usually-accepted assertion lhat the 
order IIici 11 co.’ is exstipulate — lhe following paper by Mr G 
Hentham v,as read “ Nolen on Cyperacca.* \ with special refer¬ 
ence to Lestiboudois’ Essay on Beauvois’ Genera ’ The essay 
in question was founded on Talipot and Beauvols’ MS , which 
was originally intended to follow lus “A^rostograplna,” and 
has been almost entirely lost sight of, and random guesses havi 
been made at Lhe specie's intended by the short ch tractors given 
in Roerner and Schultze’s “ System a ”—Necs von Esenbeck, in 
the 7th, Sih, and 10LI1 vols. of the “ Lmmea,” and Supplement 
123, or KunLh in vol 11 of his excellent 11 Enumemtio, appear 
to have correctly identified many of these Eighteen so-called 
genera are now reFcrred to various established genera StcudcV* 
Synopsis is marred by the author's hjuy ideas of specie** 
Uoekeler has a thorough knowledge of species, but his diagnoses 
are often excessively long. Mr. Bentham proposes few changes 
in the order of genera as set forth by Kunth, and he consider* 
that Boekelcr’s primary division of the order as to whether the 
fertile flower is hermaphrodite or female only, bears the test of 
detailed examination.—Hermaphrodite flower* —(1) bcirpe*. 
(2) Hypolyteac, (3) Rhyncasporca? Unisexual flowers —(1) 
Cryptangerc, (2) Scheme, (3) Caricere —A paper was read by 
Mr. A D. Michael, observations on the life history of Gamasinft. 
In this the author endeavours to decide some of the disputed 
and knotty points in reference to the*c humble parasites , M 
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Megpw of Versailles and Dr Kramer of SchleuMngen, both 
good authorities on the subject, being’ at variance thereon. Mr. 
Michael, believing that detached observations on captured 
specimen* may have produced unreliable results, has himself 
bred Gamasids, closely followed their changes and grow th, and 
watched their manners, and thus 1ms arrived at what he on good 
grounds as-umes to be impoitant results respecting their life- 
liistory. He states that the remarkable power ol darting each 
mandible separately with speed and accuracy of aim far in 
advance of the body, the powerful retiactile umscles attached to 
these mandibles, the organisation of the remainder of the mouth, 
the extreme swiftness of the creatures, the use of the front legs 
os tactile organs only, and not for the purpose of locomotion, and 
the ample supply of tactile hairs m hont only, seem to fit the 
animals for a predatory life, and point to habits similar to those 
of Cheyletuv and Ttombidium % rather than to those of the true 
vegetable feeders, such as (he Orbatidse and Tctmmachi He 
further concludes (]) that Megmn is correct in saying Gamasui 
coleoptiatoi urn and other allied creatures, with the conspicuously- 
divided dorsal plates, are not species at all, hut are immature 
stages of other species, (2) that the division oF the dorsal plate 
is, in most eases at all events, a question of degree, and docs not 
form a sound basis for classification, as applied by Koch, 
Kramer, and others, (3) that Lbe dorsal plates do not grow 
gradually, butalter in size, shape, or development nt the ccdysis, 
(4) that Megmn is right in saying that the characteristic of the 
■o called G matgwatu* is simply a provision posseted by the 
females of a large number of species , (5) that the extent of the 
white margin depends upon the extent to which the abdomen m 
distended by eggs ; (6) that Megiim is in crroi in saying that 
CoUoptnitorum is the nymph oF Ctaistpts The nymph of 
CtQMipes dots not show any divided dorsal plates which can be 
<een 011 the living creature , (7) that in the species bred there has 
not been nhseivcd any inert stage before the transformations or 
ecdysi*, (8) lliaL in the same spLcies copulation Lakes place with 
the adult lemalc, and nut with the immature one, as Megum 
contends, and that it is l>y the vulva, not thn anus —"L wu papers 
weic read on the coffee leaf dr case (see Science Notes, 

p- 354) 

Institution of Civil Engineers, February B,—Mr. Alier- 
nethy, F R S R , president, in the chair —A paper on the 
temporary works and plant at the Foitsmouth Dockyard Exten¬ 
sion, by Mr. C H. Meyer, Assoc M Inst C E., was read. 

TAKIS 

Academy of Sciences, February 7.—M. Wurtz in the 
chair.—1 he following pipers were rend .—On photographs of 
nebula 1 , by M Janssen It is comparatively easy to get a photo 
graphic image of the brightest parts of liebuke, but very difficult 
to get complete images which may seivc for future companion. 
The optical and photographic conditions should be exactly de¬ 
fined M Janssen ‘■uggesta taking for criteria images of vtnrs, 
with plaits a little out of focus, so as to give an opaque circle, 
live or six of these stellar circles accompanying the photograph 
of a nebula would indicate what the conditions had been.—On 
the thermic Formation of pyrogenic carburet*, by M Ucrlhelot — 
Some innarks on the chaiactcra of chloro organic gases and 
vapours, by M. Herthelut. The formation of a white precipitate 
in neulnd ol slightly acid nitrate of silver, tiaverscd by a gaseous 
current, is not a suihuent character of chlorine or hydrochloric 
acid —Examination of materials fiom some vitrified forts of 
France , conclusions, by M Daubrce The methods of producing 
these foil* seem to have been various. To buften a rock like 
granite (sometimes used), to fu-c its mica, and even, at times, its 
felspar, m thicknesses of several metres, implies large use of 
fuel and prolonged skilful efiort The fire was probably applied 
wttktH Lhe walls, and a current of forced air may have been 
used, heudes draught The makers unconsciously produced some 
minerals that have only of late been reproduced in she laboratory,— 
On Lhe Great Lanai de 1 'EsL and the machines set up toensune its 
alimentation, by M. Lal&nne. Ihis canal (made in consaquonce 
of the change of frontier in 1871) runs from near Givefc, on the 
Meuso, by Mezifcres, Sedan, Cummercy, Tool, &c., to Fort-sur- 
Sauna (it includes, in a total length of 468 km., 20 km* of the 
canal from the Marne to the Rhine). Thera an two large pumps in 
the Moulle willey, worked by the water of Lhat nvtr, also steam* 
pumps at Vaeon. Two large reservoira are projected, one near 
Faroy, the other at Aouze.—Study of actions of the sun and the 
moon m some terrestrial phenomena, by M Bouquet de la Grye. 
—Observations of PerKids at TouIoum Observatory in 1S80, by 
M. Badlaud. 1172 falling stars were counted on August 9, io, 


and II, the maximum vi as on the xoih, between 14I1. and 15b 
The trajectoiics were generally very short, and their extremities 
pretty f.ir from the radiant point. The meteors were divisible 
into two groups.—On modes or transformation which preserve 
lines of curvature, by M. Daibonx.—On simultaneous linear 
diffeiential equations, with rational coefficients, whn*c solution 
depends on the quadrature of a given irrational algebraic product, 
by M Ibllner —On a property of the product of k integrals of k 
linear difieienlial equations, with rational coefficients, the solution 
of which depends oil the quadrature, respectively, of 4 rational 
functions of the independent variable, and of a given algebraic 
irrationality, by the same —The problem of remainders in two 
Chinese w 01 ks, byAl Miillhiessen,—On a peculi.ir phenomenon of 
lesonance, by M Gnpon. A tunmg-foik, giving n simple sound, 
will set in resonance masses of urwluch produce a sound comprised 
in the harmonic senes of the folk's sound The form of the mass 
of air is unimportant One grave fork set in vibration forks 
which gave harmonic sounds, but not others, the two Forks being 
connected by veiy fine copper wire (sin tched) —On elliptic double 
refraction, and the three bystemi of Fnngc*, by M Croullebois. 
—-On a new appantus foi shuwing the dissociation nf ammo 1 
niac^l salts, by M. Tommasi T11 a gl iss iulie is bung with 
platinum wne a strip of blue litmus paper that Jus imbibed a 
concentrated solution of chlorbydi de of ammonia On putting 
this dissocioscopc in boiling wntci, Lhe sal-ammoniac is disso¬ 
ciated and the paper turns led , if tltn put in cold water Lhe 
dissociated ammonia combines again w r itb the acid, and the 
paj cr turns violet again —On deiivalives of acroluni, by MM. 
Gumaux and Adam —Action of h) di oclilonc acid on -ildchyde, 
by Af fTnunot—Inoculation of (lie dog for gl mders, by M. 
Galtier The dog may contract the disease (through inoculation) 
and recovei many times; but iLs lcceptivity (cnmpniativeJy 
small at fust) gradually dimuushrs, and, then, is re <son to 
believe, may be quite effaced '1 lie power of the virus is 
attenuated by successive cultivations in the dog. Ibis appeals in 
an ass, eg moculaLed wdh the later vnus of a dog inoculated 
several times —Physiology of dyspejiNia, hy Af ,SlV In grave 
dyspepsia the stomach pump may advantage >udy be u-cd to 
dear Lhe stomach of liquids unfavourible to digestion —On the 
histology of the pcdicdlana and musdes uT the sea urchin 
(.I a hums sphnja f Forbes), by MM Geddcs and Ueddaid.— 
Rcscardies on the development of sterile sporangia, in Isoite? 
Iamstri i, by M Mer 

Vienna 

Imperial Academy of Sciences, Fehiuary 10.—V Rurg m 
the chair —L Heller, on the diAiiibution of Lhe fauna of the 
high mountains of Tyrol—R Maly ami P llinMrcgger, studies 
on caffeine and theobromine (second paper) V. I lochs Letter, 
on the Kreutzbcrg Cave, near Laas, 111 Cannula, and UrsUs 
sfehcifs —R Puluj (I) on radiant electrode maUn , (2) lcinarks 
1 elating Lo the prionty claimed by Di. Lugcn Goldstein. 
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PROFESSOR MAX MUELLER A T UNIVERSITY 
COLLEGE 

NIVERSITY COLLEGE, London, is to be con¬ 
gratulated on the fiesh step which was celebrated 
on Wednesday last week. The new wing which was then 
formally opened, and which will be largely devoted to 
scientific teaching, and let us hope lesearch a* well, will 
give the College moie elbow-room in Us career Of 
course the 11 toasting” and speechifying at Lhc dinner 
were largely collegiate, the speakers gcneially expicss- 
mg their approval of Lhc principles upon which Uni¬ 
versity CollcgL and similar institutions have been 
founded We have repeatedly railed atLcnlion not only 
to the admirable educational woik which University Col¬ 
lege has done since its foundation, but to the influence it 
has had on the higher teaching all over Lhe rounLry Not 
only has it been in a sense the parent of not a few similar 
institutions, the number of which is almost eveiy year on 
the increase, but it has undoubtedly hid much to do wiLh 
rousing fiom Lhc lcthaigy of generations the two oldest 
and wealthiest umveisitirs of the country Much as has 
been done recently in the way of reforming lliesc two 
great educational centie^;, the woik has been little more 
than begun 'I he advocates of university reform may 
therefore con gi a tula te themselves that Prof Max Muller 
was called upon to reply to the toast of “British 
Universities ” His reply was not likely to be, and 
ceitainly was not, compounded of the common-places 
usually ulteied on such occasions. I’rof Max Muller 
has reason to be grateful to (1 a ford, and Ins giatiLude 
he expressed in teims of genuine tenderness k ‘At the 
same tune, ' he went on to say, “ Oxford, or at all 
events my friends at Oxford, have no feelings but those 
of sincere rejoicing at the springing up, and growing, and 
spreading of what may be called the young universities, 
the universities of Lhe fuLuic We watch them rising in 
every part of England as we watch the rising of new 
planets We greet them as on a stormy night we gieet 
new lighthouses coming into sight and shooting their rays 
of electric light through the darkness—yes, the darkness 
of this so-called enlightened century, the darkness visible, 
and best visible to those who have spent their lives in the 
study of even the smallest subject, and know how every 
one of them still bristles with pioblcins that cannot be 
solved wiLhouL a large collection of new facts, and with¬ 
out bringing to bear on them more powerful balterics of 
thoughL than arc yet at oui command. 11 

Prof Muller was 50 far loyal to his Alma Mater as to 
admit that Lhc Oxford of the past has done good work, 
but the Oxfoid of lhe present is doing better work, and 
we trust with him that the Oxford of the future will do 
infinitely better work still How the desirable end is to 
be accomplished is a problem that all true friends of 
learning in the country are anxious to have solved, and 
to attempt to solve which the recent Universities Com¬ 
missioners were appointed. We do not mean at present 
to criticise the work which these Commissioners have 
been attempting to do, how for short that work is of 
anything like a high standard of reform may best be seen 
Vol. xxiii.— No. 591 


by comparing what is known of their recommendations 
with the aspirations expiested m Prof. Max Muller's 
admirable speech 

“To compare the work that Oxford or Cambridge 
could do, and ought to do, with Lhat of any oLhcr uni¬ 
versity, wliclher British or Continental, is. dimply absurd. 
Oxfoid, with its excellent mateual, the well-fed and well- 
bred youth of these islands , Oxford, with iLs many 
students who have not to wmk for their bie-id , Oxford, 
with its lich colleges and binaries and fellowships, can 
do for the advancement of learning fifty times over what 
Giessen or even Lcipsic can do Oxfoid and Cambridge 
could beggar Lhe whole woild and make the old univer¬ 
sities Lhc home of -ill English genius, all English learning, 
all English ait, all English vnLue ” 

Alas, how f ir aic vve fi0111 lcalising what Pinf Muller 
modestly called his “German dreams’ 1 1 But that. Lhesc 
“dreams" aic peifectly ie.disable Prof Mullei went on 
to show by I acts and liguics based on the repmL nf the 
Commissionei s Llicmselvcs Why, in accordance with 
his suggestion, should a ceitam number of prize fellow¬ 
ships at Oxford not be thrown open to Lhe whole nf I ng- 
lancl ? Prof Mullers suggested scheme is as wide and 
hbu al as the most advanced friends of education could 
wish, including the practical endowment of lesearch in 
all departments ot litciaLuic, sacra c, and art 

“Pnzc Fellow ships,” he went on to say, “aic in future 
to be tenable fui live 01 seven yc.ns only This is ijuite 
light B 11L if after fi\e or seven y euis a young m m has 
developed a taste for scientific work and wishes to con¬ 
tinue it, then let him have a second Fellowship, again 
with duLics attached to it, and let Lhat man, wnth Lhe pro¬ 
ceeds of two Fellowships, do the work and fill Lhc place 
which the Extiaordinary Piofessors fill jn Continental 
univeisUie* Lastly, if after anoLhcr five >eais the few 
who remain Liue to a scientific life can show that 
they have done good work and are able and willing to 
do still bcttci work, let them ha\c a thud Fellow ship and 
become penuanent Professors in Lhc Uimcrsitv on an 
income of about 1000/ a year foL life 1 must nut enter 
into fuller detail," Trof, Muller went on, “ 1 only wanted 
to sketch out to y on how the national funds of national 
universities could be made to subserve truly national 
intciests how Prize Fellowships could be made a bless¬ 
ing both to the giver and the icceivei, and how England 
could stamp out of the giound an aimy of, call them 
soldie^ or missionaries, 01 colonists, or men—Lrue men 
of science, sui h as the past has never dicaint of All this 
could be done Lo-inoriow, and no one would sufiei from 
it I know I shall be lolcl—in fact I have been told— 
that such changes arc far too gieaL, Lliat the fullers who 
send then buys to Oxford and Cambridge would not ap¬ 
prove them, and this is always the last trump—that 
public opinion is against them With regard to public 
opinion, if public opinion—if Parliament—is against us 
we must bow and wait As to the fathers of boys—zrr 
plres de am one of them myself, and I do not 
think we are always the most disinterested judges As 
to changes, great or small, Nature teaches us Lhat nothing 
can live which cannot grow and change, and history 
confirms her lesson that nothing is so fatal to institutions 
as a faith in their finality ” 

The scheme is one which, in its essential points, 
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has received the approval of the Times "In fact/’ 
that journal concludes, in a leading article on the 
speech, " if the objects proposed by Prof Muller for 
attainment aie desirable in themselves, there ought to 
be no difficulty in obtaining funds for the purpose In 
view of what the Commissioners have sanUioned in 
principle for one College .it least in Oxford, it i_an hardly 
be said that the objects aimed at arc either very visionary 
or very far in advance of public opinion If Prize 
Fellowships may legitimately be used for the purpose of 
giving some men a start in ordinary life, it is difficult to 
see why they should not also be used, within reasonable 
limits, for giving others a modest provision for ilie pursuit 
of a learned carcei ” 

Why not ? eveiy one is likely to repeat evtept those 
who imagine they have a vested interest in being sup¬ 
ported in idleness on what is really the propci ty of the 
nation, By so doing, the university would once more 
make an approach to what it was intended to be, a 
really national institution The change would incommode 
none but idlers, and those who have at heart the real 
advancement of science and learning musL be 1 onvinccd 
that the present isolation of both universities can lead to 
nothing but stagnation. Oxford especially, with its silent 
and all but dcserLed laboratories, could only gun by an 
accession of activity from the outside Onl) ihus indeed, 
only by having regular additions of fresh energy, can the 
place be kept sweet and wholesome , and 1/ once this 
principle be accepted, as indeed it must be, an \ Ltae sooner 
the better, there need be little difficulty 111 lcgulating its 
application. At present it would be difficult to calcu¬ 
late how much of the best intellectual energy of the 
country is wasted or misapplied, simply because there is 
no channel open by which it may be guided into the 
course in which it could do the besL work. 

There were several other subjects touched upon by the 
speakers at the University College dinnei, to which we 
have not space to refer Prof Morle/s Lribute to the 
memory and the work of Mr. Carlyle was well-timed and 
appropriate, coming as it did just when the country was 
awed by its recent loss. Mr Carlyle often said hard things 
of science, as he did of everything else under the sun. All 
the same, his methods and his philosophy were as scien¬ 
tific as they could well be, being simply his peculiar 
applications of the doctrine of the reign of inevitable law 
everywhere Apart from this, and while we might disagree 
with everything he said and positively taught, it must be 
admitted that the inspiration of his teaching gave fresh 
energy and earnestness to scientific research, as it did to 
every other sphere of intellectual activity. 


ATLAS OF HISTOLOGY 

Atlas of Histology By E Klein, MD.FRS, and E 
Noble Smith, L R.C P , MRCS, (London Smith, 
Elder, and Co, 1880.) 

ODERN histology is not yet fifty years old, but fifty 
years old in the nineteenth century means a great 
deal, and it is rather a matter of surprise that no English 
work entirely devoted to histology should have yet 
appeared than that we should be welcoming the largest 
and m some respects the most important illustrated work 
on that subject in this or any language/ 


That modern histology is most faithfully represented in 
the book before us becomes abundantly evident on looking 
at the figures and their description, We find the tissues 
and organs of the body delineated under every Aspect and 
after e\ery possible method of treatment, hardened with 
chromic acid, osmic acid, picric acid, stained with 
hematoxylin, carmine, aniline blue, submitted to the 
action of gold and silver salts and otherwise prepared 
lege cutis. Of the value of these in elucidating structure 
there can be no question whatever, but at Lhc same time 
we think it would have been well m a comprehensive 
work of this description had more space been given to 
the representation of the tissues in their living condition 
and unaltered by the action of reagents ■ the almost 
complete absence of allusion to and representation of the 
fresh tissues being a defect in the book 

Dr Klein, in selecting the subjects for illustration, and 
Mr Noble Smith in executing them, alike deserve high 
praise. Many of the figures are evidently as near an 
approach to facsimile of the preparations as can well be 
attained, and it need hardly be said that the preparations 
themselves, made as Lhey arc by so skilful a histologist, 
are as good in all probability of their kind as it is possible 
to make them. 

In looking through the plates one is especially struck 
with the excellent manner in which the minute anatomy 
of the various organs is detailed, indeed the part of the 
work which relates to the structure of the viscera is in all 
respects better than that in which the simple tissues are 
dealt wiLh. The illustrations of the latter are compara¬ 
tively meagre, and in many cases too small, considering 
the size and aim of the work This is very marked in 
the figures of the blood and in those of cartilage and 
osseous tissue, as well as m Lhc illustrations of the structure 
of voluntary muscle On the other hand, the development 
of bone is well and carefully represented, especially so far 
as the more intimate processes are concerned, but we 
miss the general features of bone-formation, such as the 
first calcification of the primitive cartilage bone, the 
periosteal irruption, and so on. The nervous tissue is 
also abundantly and beautifully illustrated, and here wc 
are glad to observe that Dr Klein has availed him¬ 
self of the magnificent representations given by Key 
and Retzms in their monograph on the nervous system , 
representations that could scarcely have been improved 
upon, and to compete with which would have involved 
needless labour. 

That the lymphatic system should occupy an important 
part of the work was to be expected fiom the fact that we 
already owe to Dr Klein two monographs wholly devoted 
to that system, and from them, as well as from the plates 
in the “Handbook for the Physiological Laboratory,” 
some delineations are here republished. With the excep¬ 
tion of these and one or two other less important instances 
the figures throughout the book are new, and will no 
doubt for many years furnish a stock to which both 
teachers and authors may come for diagrams and 
illustrations. 

As before remarked, the representations of the minute 
structure of the viscera are particularly good, and will 
prove useful in replacing many of the coarse and semi- 
diagrammatic figures which at present occupy a prominent 
place in the text-books of histology and physiology. We 
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may signalise those of the stomach and those of the 
kidney—the structure of the last-named organ being 
illustrated with particular minuteness One is glad to 
think that one's examinations are over on finding that 
there are now no less than sixteen several named parts to 
be remembered in describing the course of a urimferous 
tubule I 

We have hitherto been writing as if the book before us 
were an Atlas of Plates and their description, and nothing 
more This is emphatically not the case however, for the 
plates are accompanied by a text written by Dr Klein, 
which forms a complete and independent compendium 
of the present stale of histology, giving in plain terms 
and as briefly as is consistent with dearness, an account 
of the minute structure of each tissue and organ In Lhis 
account credit is given wherever possible to those to 
whom the discovery of new facts is due, but it is, we 
think, to be regretted that the references to the works in 
which the facts were published has not been added , such 
a notice of the literature of each subject would have been 
of much value. 

At the end of the book a dcscnption of the appearances 
which arc presented by nuclei in process of division will 
be found, embodying the results of the recent researches 
of Strasburger, P lemming, Mayzel, Klein, and others , 
results which have not unnaturally created «i feeling of 
wonderment that in objects which have long engaged tbc 
special attention of histologists, changes of so marked a 
character should occur, and until now have wholly escaped 
observation. 

We see that endothelium is still described as a tissue 
distinct from and indeed in contradistinction to epithe¬ 
lium, but it seems to be upon its last legs, for it now lias 
to depend for existence upon a negative definition, and 
no longer presumes to base its claims to the place upon 
its developmental history 

There is a general tendency throughout the Le\t to 
teach the subject somewhat dogmatically, and this, with 
the absence of detailed reference to literatuic, detracts 
from its value as a work of reference, while perhaps 
increasing its value as a text-book for students. Taking 
the work however as a whole it is not loo much to say 
that it is in every way worthy of the high reputation of its 
principal author, and that its appearance, supplying as it 
docs a want that has been long felt, will be welcomed by 
histologists both at home and abroad. 


OUR BOOK SHELF 

Uranta an International Journal of Astronomy. Edited 
by Ra lph Copeland, Ph.D , and J. L E. Dreyer, M A. 

The first number of what is intended to be a high class 
astronomical periodical, with the above title, has just 
appeared, and forms twenty-four pages demy quarto, It 
is proposed to issue it in numbers of from sixteen to 
twenty-four pages, whenever sufficient material offers, 
with shorter numbers when subjects of immediate interest 
require it Papers will be accepted and printed in French, 
German, and Italian. This first number 19 well supported 
It contains an article on the solution of Lambert’s equa¬ 
tion by Prof. Klinkerfues, and auxiliary tables for the 
calculation of occultations of stars by the moon, by Dr. 
C. Borgen. The Earl of Crawford and Balcarres con¬ 
tributes observations of cornet^ 1880 b t c, and d made at 
Dunecht \ the Earl of Rosse has a paper on determina¬ 
tions of lunar radiant heat during an eclipse; and Dr 


R S Ball communicates an investigation of the parallax 
of the star Groombndge 1618, which is No. 89 in Arge- 
lander’s list of stars with large proper motions, the 
observation* having been made at Dunsink in 1878-79 
a parallax to Lhc amounL of a third of a second is indi¬ 
cated by the measures both of distance and position, so 
that, as Dr Ball remarks, there is reason to consider 
Groombndge 1618 entitled to a place amongst the sun’s 
nearest neighbours Dr Copeland has a note upon a 
nebula detected at Dunecht on the method of sweeping 
suggested by Prof Pickering of Harvard College, U S , 
whiLh 13 termed “a new planetary nebula." The nebula 
however is not new ; it was discovered several years since 
by Mr S C Burnham with a refractor of 6-inthes aperture, 
and was notified at the end of Ins third catalogue of new 
double-stars, it is referred to also 111 Lhe notes to his 
observations of double-stars in 1877-78, in the Memoir* 
of the Royal Astronomical Society, vol xhv he found 
it to be double, the distance between the centres of Lhe 
two parts and a star of 9m (which appears to be Dutch 
+ 47 0 , No 3289), being 27" 3 at the epoch 1878 47 The 
double nucleus has also been lemarked at Dunecht, and 
Lhe measures of position and distance made there have a 
particular interest when compared with Mr Burnham’s 
in 1878, thus we have— 

Burnham, 1878 476 Position, 88 5 Distance, 2 57 

Dunecht, 1880913 „ 719 ,, S-oo 

Such diffidences surely indicate rapid motion Dr Cope¬ 
land does not allude to the star of about ninth magnitude 
distant less than half a minute of arc in 1878 This 
journal may be obtained b> applying to Mr J T E. 
Dreyer, Observatory, Dunsink, Co Dublin. 


LETTERS TO THE EDITOR 

[The Editor docs not hold himself responsible for opinions ex press id 
by his cort csfondmts . Neither can he undertake to / etum % or 
to correspond with the writers oj , i ejected manuscripts, No 
notice is taken oj anonymous < am mu mentions 
The Editor urgently requests com epondents to keep their tetters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance m n of com - 
mumcations containing interesting ana navel pacts ] 

Infusible Ice 

Prof. Cmin*llly's directions m Nature, vol xxpi p.341, 
just received, fr r producing the hitherto fabulous Lumiinidity, 
“hot ice," have mecceded ^o much beyond uur expeditions 
for a first experiment 111 our Culltge laboratory to day, that 
the case and simple means with winch lhe experiment was per¬ 
formed, and the unaccountable and unaccustomed appraranccs 
which it presented, recommend 11 very slronply, as Prof tar- 
nelley remarks in his paper, and as I hope that lhe following 
description may also serve to pi.-ve, to othfi observers’ trials 
and repetitions. 

A oz flask of stout glass (made nearly ns strong as the 
Carre decanters, for vacuum cxpeiimcnt^) was tightly luted, by 
forcing a two inch plug of large s >lui india-rubher tube placed 
round a tube into its mouth and lirmly fixing it tluiL with 
wire, with a delivery-tube of three ughths of an inch laige glass 
barometer-tube about two feet long. This tube was bout into 
an S-shape, and at the extreme end of lhe small U-pait, which 
turned up, it was drawn out to a nearly capillary neck and Iwnt 
over to communicate by india-rubber tubing through another 
Mtoilar fla>k surrounded by cold uater to act as a condtnscr, 
with a Swan's aspirator giving a vacuum of twenty-eighr niLhes 
by the action of the town water supply About 15 oz. of dis¬ 
tilled water previously introduced was now boiled m iht flask 
in vacuo, and distilled over, at a very gentle heat, into the 
second flask After two or ihrcc hourv boiling the quantity of 
water In the flask was reduced to about 3 oz., ard the capillary 
end of the tube was then sealed will) a blowpipe. The flask thus 
exhausted makes an excellent watir hammer and cryupkorus, 
ringing with *harp raps when the waLer is shaken Lo and fro In 
it or in its tube. The least warmih if the flask, or cold applied 
to the U-pait of the tube, suffices lo collect there, by distillation, 
a quantity of beautifully clear water completely freed from air. 
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To obtain the rapid evaporation and superheated state of ice, 
the U part of the Lube was placed in a freezing-mixture of ice 
and salt till the condensed water coated the tube internal]/ with 
a hallow sleeve oF ice extending in the long and bhori parts of 
the U to a total length of about eight inches, and the flask itself 
was thereupon placed in a sawdust-bedded tin pad containing a 
large freezing-mixture of 5 lbs of salt and 10 lbs of puunaed 
ice. Hydrochloric acid was at the rame tune added to the 
frigonfic mixture round the U-tube, lowering the temperature of 
that pm t of the cryophnnKto - 29 0 C ( - 20° F ), which had the 
effect of cracking the ice sleeve (apparently by contraction) in 
all directions giving nre at first, rrom its appearance, to the 
apprehension that the glass tube was completely splintered ! Now 
came the critical operation Would the hard frozen icc-coat bear 
the application of the heat ordeal without melting? 

The freezing mixture lound the U-tube was replaced by cold 
water in a water-bath, which was heated rapidly with a Bunsen* 
Haiue About two inches of the ice-sleeve in the long part of 
the tube stood above Lhe surface uf ihe water , the re'.t soon 
melted, while the temperature of the water in the bath rose to 
70° C, and a thick nme of white fiost from the condensed 
vapours of this water furmed round the tube containing the 
projecting part of the ice-tongue, winch must have been intensely 
cold, since the rime almost touched the surface of the warm 
water. Below the surface of the water the tube appeared always 
to contain soire snowy-looking solid, along wilh what resembled 
water proceeding from its liquefaction When llie temperaiure 
of the bath reached 70° C ihc projecting ice tongue was still 
unmdted, it had replenished itself by condensing and freezing 
the vapours using up to it fiom below, and foimcd a snowy 
plug in the tube an inch or more long 

1 he water-bath was then removed in order to heat Lius snow- 
plug with a Bunsen fiame, and to our extreme surprise a similar 
snow-lining was found still to remain coating, quite dry, the 
whole long part and much of the short part of the U-bend 
The flame was applied, and the whole tube was heated violently 
without for some time appearing to have the least effect upon 
the white ciust within, notwithstanding the tube was too hot to 
be touched 1 A small flake weighing at most a few tenths^of a 
grain, at Ihe botLom of the U, withstood the strongest heat there 
for several minutes, wasting insensibly aw ay, and unchanged in 
shape, until it vanished with perhaps a moment's collection to a 
drop as it disappeared As it slowly grew thinner the white 
coaling m the lube seemed in general to be no more affected by 
the heat Ilian while feathers would have been , but in pailicular 
parts there oflen occurred paitiai liquefaction or pasty fusion 
allowing pieces of the film to turn over by their weight and 10II 
or slip clow 11 the gl.xs-* while still adhering to it, quilc m the 
manner of diops 'lhat the liquid itself, completely freed from 
air, refuses to hod, and may be described in lhat respect is practi¬ 
cally oily, was evident enough in the preparation of the flask, 
when except by sudden bumps the distillation of vapour, how¬ 
ever much it was uiged by heat, and seen to lie passing copiously 
through Ihc bent worm-lube, pioceeded almost entirely from the 
surface of the water in Lhc flask 

In these diops at least, adhering to the healed glass, it seems 
difficult to belies e that the solid ice which nukes them angular, 
jagged in fonn, and pH'dy, can be anything but supeihcaled , 
and it seems nlso scarcely credible that the latent heat of sub¬ 
limation of the insignificant weight of a few grains of ice-crust 
m the lube resisting its strong heat for many minutes can reach 
the large amount of its gam of heat in that time by conduction 
and 1 Dilution from the surrounding tube, if the ice-film is at no 
higher temperature than its natural melting-point. These are 
questions however which the calorimetric methods devised and 
pursued by Prof Cnrnellcy are best designed to answer, and to 
which replies withouL such positive determinations can only be 
urged at present as probable conjectures, or as dear prcceptions 
and presentiment , on the other hand, of the action and opera¬ 
tion of some lntlierLo undiscovered thermal laws 

Whether by direct sublimation, or by evaporation accompanied 
by liquefaction, the slender snowdrift with Us enlargement at 
the top was gradually reduced in thickness, and subdivided into 
remaining parts along it* length, which all adhered to Lhe tube 
until they wasted away, and the largest top piece never fell by 
Withdrawal of support below, but, like the rest, it clung like a 
thin scale to the last to its original place on one side of the tube. 
This power of adhesion of hermetically volatilised ice to hot 
bodies with which it is in contact forms, as Prof Carnelley 
observes, one of Us most marked, although not at all one of Us 
most prognosticable, properties, and it certainly prompts, if it 


does not unequivocally substantiate, the supposition that the 
ice in such close contact with extremely hot bodies must be 
superheaLed, or at a temperature sensibly higher than its natural 
melting point 

.The perfect success of the experiment and the beautiful ap¬ 
pearance of the ineffaceable white snow-lining of the tube 
afforded us unqualified pleasure and surprise, and the simple 
preparation and preservation of the ciyophone apparatus needed 
for its exhibition will, I have no doubt, cause the experiment to 
be often reproduced aud shown wherever freezing-mixtures and 
the cryophoms, and Boutigny's and Leidenfrnst'i phenomena, 
aud Prof Carnelley’ji theory aud researches, arc subjects of 
lecture-demonstrations. A S IIeks^hel 

College of Physical Science, Newcastle-on-Tyne, February 15 


Dust, Fogs, and Clouds 

I need not say that the information contained in M H. J. 
II Gronemnn's letter in Nature, vol. xxm. p 337, was a most 
unexpected surprise Nothing whatever seems to have been 
known in England about the results obtained by Messrs Coulier 
and Mascart, and my astonishment was not diminished when I 
considered that their important investigation had borne no fruit, 
never having been practically applied by meteorologists or 
others 

I have just seen the article by M Cnulier 111 the Journal de 
rhat mane et de Chwnf, and will (with your pennisMim) make a 
few remirks on his papei and on my own M Cnuliei was led 
to the discovery of the important part played liydusl in the con¬ 
densation of vapour, by unking experiments on the well-known 
cloudy condensation produced by expanding saturated air T11 
stead of the ordinary air-pump arrangement M Coulier’s appa¬ 
ratus consisted of a glass flask, in which was placed some water. 
This flask was connected by a tube to a hollow india rubber ball 
He first compressed the india-rubber ball, thus compressing the 
air in the flask. The pressure was then removed from the ball, 
w'hcn Ihe air in the flask expanded, and the condensation became 
visible. 

In making repealed experiments with this apparatus M. 
Caulitr noticed that the action of tho atr was capricious After 
the air had remained in the flask some dtys he found it quite 
inactive He also found it inactive after shaking it up with the 
water in the flask, and that on expelling some or the inactive air 
and replacing it with llie air of the room Lhc cloudiness again 
appeared. He then found that if he filtered the ur before 
admitting it to the fla.sk it did not give any cloudiness when 
expanded, and be explains with perfect clearness that Lhe dust in 
the air formed the nuclei t n which the vapour condensed. 

Having explained the manner in which M Coulter approached 
the subject I shall now give the history of the cm responding 
part in my work and show the direction from which I approached 
it I had been studying the action of "free surfaces" in water 
and other forms of matter, when changing from one state to 
another. I knew that water could be cooled below the freezing- 
point ; I was almost certain ice could be heated above the melting- 
point, and I had shown that water could be heated far above the 
boiling point, that the material of which the vessel holding the 
water was composed had no influence on the result—and all that 
was necessary to prevent the change of state taking place, at the 
freezing and boiling points, was an absence of 11 free surfaces ” at 
which the change could begin Arrived at this point, the pre¬ 
sumption was very strong that vapour could be cooled below 
the " condensing point ” without changing to water, if no 11 free 
surfaces" were present. I first intended Lo experiment with 
steam at the pressure of the atmosphere, but found difficulties m 
operating at so high a temperature. I then made arrangements 
to conduct the experiments at a lower temperature, and for con¬ 
venience experimented on steam mixed with air I then saw 
that dust in the air would form “free surfaces ' 1 on which the 
vapour would condense I therefore attached a cotton-wool 
filter to the apparatus, and filtered the air before it entered the 
receiver. When this was done I found Lhat the steam on entering 
tbe receiver was perfectly invisible, and gave rise to no cloudy 
condensation, the air remaining supersaturated. The experiment 
was immediately afterwards repeated somewhat in the some way 
08 was done by M. Cosher, the air being supersaturated by 
expanding it by means of an air-pump. 

Though the two investigations approached the subject from 
very different points, they seem afterwards to have flowed in 
almost parallel directions. Starting from his first experiments, 
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M. Coulier made experiments with the products of combustion 
from flames in winch the combustion was ns perfect as possible 
He found these gases much more active than tne air of the room 
This he attributed to particles of uncousuined carbon He also 
found the air after 1 am and storms to be less active, and the air 
in summer less active than in winter. After extending Lhe experi¬ 
ments to alcohol and benzine, the paper concludes with ^ome 
remarks on the peculiar action of ozone 

Up to this point the two investigations run perfectly parallel, 
and the strange likeness between the Luo seta of experiments is 
not the least interesting point connected with them Aflci 
going over this lirst paper by M Coulter, f fuund he had com 
muntcatcd a second paper, which will also be found in Lhe saute 
volume of the Journal dt Pharmaue at de ChiMit t at page 254 
This second paper is almost entirely occupied with a description 
of some experiments in which inactive an was he.Ved and 
rendered active 

In the first experiment described in M Coulter’s second 
paper a platinum wire was heated m the purified Air of the 
flask, after which the air was active In the second experi¬ 
ment puie air m which hydrogen was burned became 
active In the third experiment pure air which was parsed 
through a glass tube surrounded with tinsel (“clinquant”), 
and moderately heated, was made active Fourth experiment, 
oxygen, mitogen, and hydrogen became active after they had 
been healed in a tube After describing *ome effects in ventila¬ 
tion when highly heated au is used, he sajs, “ In the preceding 
note (the first papei) I believed I could attnbute the activity of 
the air to the presence of solid bodies, and it seemed to me Lhat 
the only solid body lhat could e-cape Fiorn a cavlnm flame could 
be noLlung hul carbon it elf It was the 1 cm.irhable expemnent, 
so easily made, of filtering an through cotton wool, lhat led me 
to form this hypothesis, which Lhe experiments a'juvc reined 
invalidate (a faire eelte hypuLhrse, que les expt'i lences relatives 
plus haut infirnienL) *' He concludes by saying, “ lhe explana¬ 
tion of these phenomena remains still to be fuund n 

Experiments exactly corresponding to some of Llmsc desenhed 
mM Coulier's second paper will be tuuud in mine Wishing 
Lo test the effect of combustion on air, I lusL made experi 
lnents to test the effect of licit mi the ipp.u.itus to be used 111 
collecting the hoi ga-,cs. For ibis pur puie I parsed filtered an 
tlnough a heated gla i s tube, aftei which L found it was lemuk- 
nbly active. It was found however that this activity is not due, 
ah M. Coulier reemed to suppose, ti the hinting of the* an, hut 
to impurities diiven off the surface nf the tube by the heat 
Tills was proved by showing lhat the air icinaiucd inactive 
when the hot tube through which it was pas cd was thoroughly 
cleansed 

In making expemnents on the effect of burning gas I arranged 
a platinum wire, connected with a battery, to enable me to light 
the gas in the pure m of the lcceivtr On Lestmg the actum 
of the healed wire alone, it was found lhaL simply healing the 
wire gave n e to cloudiness. It v\as however found Lhat by 
highly heating the wire its activity wa^ destroyed, all impuri¬ 
ties being driven off 

These experiments explain M Coulier’s first and third experi¬ 
ments The fourlh experiment is also to be explained by the 
nuclei driven off the lube by the heat These nuclei may be 
driven off 111 the solid state, 01 as gases which condense without 
nuclei when highly supersaturated on being cooled lo the tempe¬ 
rature of the flask The nuclei are in some cases formed by 
chemical union of the gases driven off by the heat, and m other 
ways unnecessary to enter upon here As to the second experi¬ 
ment, more information is required as to arrangement of appa¬ 
ratus, &c , before any opinion can be formed as to the ongin of 
the nuclei 

It now appears to me that Lhis second paper explains why the 
first results of M. Coulier, though repeated and confirmed by 
M Mascart, have not received that general acceptance we should 
have expected. In his second paper he describes a number of 
results wluch he did not succeed in fitting into his hypothesis 
They even seemed to him to shake hii fust conclusions, and the 
uncertain sound given by his second paper seems to have blighted 
any fruit his first paper was likely to have produced. There can 
however be no doubt that M, Coulier wai the first to show the 
important part played by dust in the cloudy condensation of the 
vapour 111 air, and his first paper clearly explains ita action. It 
teems highly probable that ir it had not been followed by Ills 
second paper, or if he hod succeeded in getting the key to the 
explanation of his experiments, and his conclusions had con¬ 


firmed instead of weakening the ter clung of Ins first paper, hi-, 
result would long crc now have been applied to explain the 
different causes and the diffeitnl Forms of cloudy condensation 
111 our atmosphere, as well as other physical phenomena 
Darroch, halkirk, February 15 John All ken 


Geological Climates 

I desire to express my Lhnnks to Hi John Rae for the 
valuable contribution of “ficts” whidi he has added to this 
interesting question, of which I hope to make use in due time 
I wish also to answer the question "asked by Prof Wocikoff in 
lus letter of Febiuary 17 My authority for January, July, and 
mean tempuatures in the northern hemisphere and in the 
southern is the mo*t recent and accuiatc available, viz , United 
States Coast Survey, “ Meteorological Researches for the use of 
the Coast Pilot,” Part i„ by Will run l 1 errd (Washington, 1877). 
Mr Veircl gives the January md July temperature', for every ten 
degrees of longitude and latitude, up Lo Ho" N and 6o° S. as 
follows, so fai as regards the annual means — 
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as compared with the noiLhcm, ami is, of cmusc, explained by 
the existence ul three great gulf streams in the south, w hicn 
raise the mean teinpenluie, pimluLiug insular climates with a 
small lange from July to fmu.iry 

Mi 1'cirel adds, Tt the clo-c of his discussion (p 22) — 

“ From I love’s Churls of Isothermal Lines, which do not ex¬ 
tend beyond the middle latitudes in the southern hemisphere, it 
has been mfeirid lhat th^ southern hemtspheic is colder than the 
noilhcm, and this has been the accepted view ever since his 
ebaits were fust published, in the year 1S52; but fmm the re¬ 
sults obi\ined above it is seen thnL the mean temptrUurC of the 
southern hemisphere* is the greater of the two " 

I was well awaie that the cn t coast of Asia is colder, latitude 
for l.’liLude, than lhe east coasl uf Noith America, but tins lias 
nothing to dn with reducing the temperatures of the cast cast 
of Amcitca, by means uf alterations in Lhe mein cilircnL ot the 
North Atlantic, which I deny to be possible 

bAMl'EI H4Ul.ll ID >1 

Tiuuly College, Dublin, February 19 

Climate of Vancouver Island 

As questions connected with the clnnaLe of Vancouver I laud 
and the influence on it of ocean cunenIs hive lately been the 
subjected scvcial commit nic iltons m the pa^i s of Nail re, it 
may be worth while to diaw attention to lhe fact that Esquimau, 
at the southern extremity of the island, together with several 
places on the mainland of Ihitish Columbia, have now been for 
a number of years occupied as rcgulai stations of the Canadian 
Meteorological Service, and that tiustworthy mctcnrulogical 
results are to he found in the annual repoits to Government. 

When writing a report 011 Tlnti-h Columbia for the Canadian 
Pacific Railway Survey in 18771 I applied to Trof Kingston, 
then m charge of the Meteorological Department, for some 
information on chmate, and received from him an abstract, 
w hich was published at Lhe time ("Can Pacific Ry. Report, 1877," 
p 246), by which it appears that the mean summer Lcinperatnrc 
of Esquimau is 57 0 82 h,, mean winter temperature J4° 45* 
mean annual temperature 47 °* 97 . This docs not include how¬ 
ever the additional results of (lie last few year: 

Much information on the climate of the northern pait of the 
north-west coast may also be found in the Alaska Coast Pilot, 
1869, and the i\S t Pacific Coad Plot, Appendix I, 1S79. In 
the latter, senes of monthly and mean annual isothermal lines 
are given for the air and sea .surface, which—though the observa¬ 
tions at command are by no means complete—are doubtless 
nearly correct. A partial abstiact of Lhcsc, with some discussion 
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of the climatic features of DnUsh Columbia, may be found In 
an appendix written by me for the Canadian Pacific Railway 
Report of 1880, p. 107. 

The mean temperature of Tongas at the southern extremity 
of Alaska, from two years' observations, is stated a* 46° 5 

Observations have been maintained at Sitka with little 
interruption for a period of forty-five years The latitude of 
this place is 57° 3', or about one degree north of Glasgow, The 
mean temjicratures arc as follows ,—spring 4i°’2, summer 54“ 6, 
autumn 44° 9, winter 32° $, and for the year 43"*3 

According to the Pacific Pilot above qinted, that p jrtion of 
the Kuro-siwu, having a temperature of 55° F or more, 
approaches the coast in the ucniily of Vancouver Island. 
Temperatures not much lower than tlii-i huw ever prevail much 
further north The average temperature of the surface of the 
sea during the summer months m the vicinity of the Queen 
Charijtle Islands os determined by me in 1878 ("Report of 
Progress, Geological Survey of Canada, 1878 79”) is 53°*8 
Observations by the U K Coast Survey in 1867, in the latter 
part of July and early in August baween Victoria and Sitka, 
gave a mean surface-temper itme of 52" 1. 

George M Dawson 

Geological Survey of Canada, February I 

“The New Cure for Smoke” 

Ir was not my lattAtion to trouble you further on th:s subject 
at present, but as Dr Siemens lias been good enough to notice 
the result of my trials wiLh the coke-gas grate, and lia±i asked a 
question with reference to the grate used by me, it is due to that 
gentleman that I should at once explain that the grUe in which 
the trial 1 were made is of imdern co istruction and permanently 
fitted with side-cheeks and back of fire-clay lumps, and Lliat 
when in use with the coke and gas the back was fitted wiLh a 
copper plate, and in all other respecls the grate was arranged in 
the manner described and lllusLiated 111 Nat a re, vol xxm 
p. 26 J A. C. Hay 

On the Space Protected by Lightning-Conductors 

The very interesting article by Mr, W II Preece on the 
11 Space Protected by a Lightning Couiuctor” {Phil Mag 5th 
series, vol, x p 427 el seq , December, 1880) revives (hi* 1m- 
rtant practical question. The old rule, first enunciated by 
Charles, which makes the radius of the protected circular 
area around the base of the rod equal to twice its vertical height, 
has never been satisfactorily verified either on theoretical or 
experimental grounds This rule w'as adopted in the Report of 
Lhe Commission of the French Academy of Sciences draun up 
by M. Gay-Lussac in 1821 (Am// de Chun et de Phys 2nd 
senes, t 26, p. 258), and also m two other reports drawn up by 
M, Pouillet, one in 1854 (CompUs tendus , t. 39, p 1142), and 
the other in 1S67 ( Lompces retidus , t 64, p m2) lUit still more 
recently the Committee appointed by the Prcfct dc la Seine to 
superintend the construction of lightmug conductors in the City 
of Pans, in their Report in February, 1876, 1 educed the radius 
of the protected area to I 45 times the height of the rod I am 
ignorant on what grounds the Commission adopted this precise 
number 

In this staLe of the problem Mr Preece’s paper was bolh 
apposite and welcome. The rule which lie deduces certainly has 
the men: of dt/inife ness bnt it seems to me that it fails Lobe 
practically satisfactory For it is very evident that bis investi¬ 
gation is exclusively applicable to 11 Blunt-Conductors since the 
“ Power of Points ” is entirely left out of consideration. His 
deductions might apply to the blunt conductors which crowned 
the Royal Palace of George III , but are scarcely appbcable to 
the pointed rods now employed ! Ills investigation assumes that 
the distance of the earth-connected objects from the electrified 
cloud is the only dement which determines the direction of the 
discharge It seems to me that the well established "power of 
points ,r to discharge, or rather to neutralise the electricity of 
charged conductors, is an essential clement m the problem of 
the protected space. 

It is a well-known fact that when an electrified cloud ap- 

S roaches a pointed lightning-conductor which is in good on- 
ucting connection with the earth, the sharp point becomes 
charged by induction with opposite electncily of high tension 
long before the distance between them approximates Lhat re¬ 
quired for a disruptive discharge , so that electricity of the 
opposiLe kiud from that of the cloud escape j from the point 
m the form of a connective discharge or electrical glow, and 


neutralises that of the cloud, and thus silently disarming it, 
averts the disruptive stroke of lightning This neutralisation, 
due to the power of points, constituting the preventive action 
of lightning-conductors, is justly regarded a* Lhe most important 
function of such rods, although, under certain extraordinary 
circumstances, they may be forced to cany disruptive discharges. 
Under any circumstances, however, it is obvious that pointed 
conductors must enlarge Lhe protected area as compared with 
blunt conductors 

It ib very difficult, if not impossible, to estimate in a precise 
manner how this power of points would modify and distort the 
equipotential surfaces in the intervening electric field The 
problem 1* evidently one of great complexity The following 
circumstances must obviously influence, to a greater or less 
extent, the magnitude and direction of the resultant electromotive 
force, which determines the path of discharge, conveittve or dis¬ 
ruptive, vi/ (1) Distance of thunder-cloud from the point of 
the conductor, (2) variable dielectric properties of the intervening 
air, (3) site of the cloud , (4) the variable tension of its electric 
charge, especially under the neutralising adion of the pointed 
rod, and (5) the velocity with which the thunder-cloud approaches 
the point of the conductor. The last consideration is very 1m- 
poitont, and at the same tune most difficult to formulate; for 
lhe conveittve neutralization is a gradual process requiring time. 
It is evident that a heavily-charged thunder-cloud rapidly driven 
towards the point of the conductor might give ri'.e to a disruptive 
spark, while, if slowly approaching the same, it would have been 
silently neutralised , and the sLroke averted. In fact the strength 
and direction of the resultant force is influenced by so many 
variable conditions that it would tax the resource* of a powerFul 
calculus to indicate a formula which would satisfy, even approxi¬ 
mately, the demands of practice m the construction of hgntmng- 
conductors 

Nevertheless, it u» quite certain that Mr Treece’s rule, which 
makes the ladius of the protected circular area equal to the 
haghl of the rod for blunt conductors, is perfectly safe for 
pointed rods , for there can be no question as to the fact that the 
11 power of points ” enlarges the protected area. 

The late Prof Henry frequently wilne sed the efficacy of 
convective discharges from llie point of the lightning conductor 
attached to the nigh towel of the Smithsonian Institution. 
During violent thunder storms at night, aleveiy flash of.lightning 
he observed that "ajet of light, at least five or six feet in length, 
issued from the point of the rod with a hissing noise." 

It is proper to add that while the circumstances influencing 
disruptive discharges of electricity have been experimentally in¬ 
vestigated by a number of physicists, the laws of convectwe 
discharges from points do not seem to have received attention 
from any experimenter Thus 1 have noL been able to find a 
satisfactory answer to the following elementary inquiry, viz — 
Under given condiluns, at what distance will a pointed conductor 
connected with the earth begin to neutralise the electricity of an 
insulated conductor by the convective discharge of the opposite 
kind of electricity from the point? 

In short, the whole subject of the "power of points, 1 ’ although 
one of the best-established and most conspicuous phenomena in 
electricity, is sadly in need of experimental investigation, This 
class of electrical phenomena is pretty much in the same condi¬ 
tion in which Fraukliu left it more than a century ago. 

Berkeley, California, January 1 John Le Conte 

[Mr Treece has shown by considering the area between the 
conductor and lhe charged cloud as an electric field mapped out 
in equipotential surfaces and lines of force, that "a lightning- 
rod protects a conic space whose height is the lengLh of the rod, 
whose base is a circle hawng its radius equal to the height of 
the rod, and v> hose side is the quadrant of a circle whose radius 
is equal to the height of the rod Phil Mag, December, 
1880 -Ed.] 

Localisation of Sound 

My friend Lhe Rev H J, Marat on, Second Master of the 
School for Blind Sons of Gentlemen at Worcester, has com¬ 
municated to me some very singular instances of the power of 
localising sound possessed by blind boys. 

One of the games m which Ins pupil most delight is that of 
bowls, A bell 15 rung over the nine-plni ju*t as the player is 
ready to throw the bowl, when, totally blind as he Is, he delivers 
it with considerable accuracy of aim. Mr Marston vouches for 
the fact lhat it is no uncommon feat for a boy to strike down a 
single pin at a distance of forty feet three times &n succession. 
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It is significant that this game cannot he played by the blind 
boys in windv weather. And yet the allowance for windage on 
a heavy bow 1 can be no very large quantity 

The boys also play football with great zeal and considerable 
.skill. Delb are rung at the goals throughout the game, and the 
ball contains two little hells, Willi thebe guides the boys 
manage both to follow the ball and to direct it to the goal*. 

Clifton College, 1-cbruaiy 15 II, B Juff 

Migration of the Wagtail 

The inclosed extract from the New F York Evening Fost l a 
newspaper of high standing for accuracy and intelligence, con¬ 
tains statements which are not, 1 think, generally known in 
regard to the migration of the water-wagtail, and your insertion 
of the came may be the means of drawing from other corre¬ 
spondents some evidence in confirmation or disproof Though 
ndmg is not quite unknown among animals other than men, yet 
such purposeful ndn g as is here described i", to say the least, 
very extraordinary E. \V, Claytole 

Antioch College, Yellow Springs, Ohio, Dec 12, 1880 

The Singular Methods of Travel the Wagtail adopts to Cross the 
Mediterranean Sea —In the autumn of 1878 I spent several weeks 
on ihe Island of Crete On several occasions the papas—village 
pnest—a friendly Oreek with whom I spent the greater part of 
my time—frequently directed my attention to the twittering and 
singing of small buds which he distinctly heard when a Hock of 
sand-cranes passed by on their southward journey. I told my 
friend that I could not sec any small birds, and suggested that 
the noise came from the wings of the large ones. This he denied, 
saying, " No, no 1 I know it is the chirping af vmnll birds. They 
are on the backs of the crane® I have seen them frequently fly 
up and alight again, and are always with them when they stop 
to rest and feed 11 I was still sceptical, for with the aul of a 
field-glass I failed to discover the “small birds” spoken of. I 
inquired of several others, and found the existence of these little 
feathered companions to be a 111 alter of general belief among 
both old and young. I suggested that possibly the small birds 
might go out from the shore a shot t distance and come in with 
the cranes. 11 No, no, 11 was the general aiNwer, " thev come 
over from Europe with them. 11 I certainly beard the chirping 
and twittering of birds upon several different occasion*, both 
inland and out upon the ‘ca. But m spite of the positive state 
ments of the natives I could not believe their theory until con 
vinced one day while fishing abont fifteen miles from Lhe shore, 
when a flock of cranes passed quite near the yacht The fisher¬ 
men, hearing the "small bird'*,” drew my allenlion to their 
chirping Presently one cried out 11 There’s one,” bul I failed to 
catch sight of it Whereupon one of Lhem discharged his flint¬ 
lock Three small birds rose up from the flock ana soon disap¬ 
peared among the cranes 

I subsequently inquired of several scientific men, among whom 
were two ornithologists, as to the probability of such a state of 
affairs They all agreed that it could not be, and I, too, w as 
forced to cling to my original judgment, and Let Lhe matter go 
Recently however while reading the Gartenlanbe my atten¬ 
tion was attracted to an article bearing directly upon the subject 
The writer, Adolf Lbeling, tells the same story, and adds the 
statements of some ornithologists of distinction, winch makes 
the whole matter 50 striking and interesting that I quote lhe 
paragraph from his book — 

u Shortly after my arrival in Cairo I greeted various old German 
friends among the birds that I observed in the palm-gaiden of 
our hotel. First, naturally, was the sparrow, the impudent pro¬ 
letariat—l had almost said social democrat, because the whole 
world to-day has that bad word in the mouth. He appeared to 
me to be more shameless Lhan ever in lhe land of the Pharaohs, 
for he flew without embarrassment on the breakfast table, and 
picked off the crumbs and bitB from every unwatched place. But 
the mark of honour we paid to the wagtails, and in truth chiefly 
because we did not then know that the wagtails were bulls of 
passage. We had thought that they passed the winter in Southern 
Europe, or at farthest as many of them do, in Sicily and the 
Grecian Islands. That they came to Africa, and especially to 
Nubia and Abyssinia, was then unknown to us. This appeared 
to us singularly strange, nay, almqst incredible, particularly on 
account or the peculiar flight of the wagtail, which it U well 
known always darts interimtt ingl^ through the air in longer or 
shorter curves, and apparently, every few moments, interrupts 


its flight to again and 1 wag in *ai] 1 But there whs the fact, 
and could not be denied Everywhere m the gardens of Cairo 
you could ^ee them under the palms that border the banks of the 
Nile; on the great avenues ihat lead to the pyramids, nay, 
even on the pyramids themselves in the middle of Lhe desert. 
And there it was that I first heard of LliN singular phenomenon. 

" One evening we were sitting at the foot oT the pyramid of 
Cheops, sipping our cup of flagrant Mocha and m jolly conver¬ 
sation, rolling up clouds of blue smoke from our Korani cigar¬ 
ettes. We were waiting for the sinking of the -un to make 
our return to Cairo 'Hie deep silence of the surrounding desert 
possessed something uncommonly solemn, only now and then dis- 
tuibcd by the ciy of the hoar-e fishhawks far above us Still higher 
the pelicans were grandly circling Tbeir flight, though heavy 
when teen fiom ancar, possesses a majesty 111 the distance at¬ 
tained by no other bird. Right before us several wagLails were 
hopping around and ‘tilting.’ 'Ihey wcie quite tame, and flew 
restlessly hilliLr and thiLher On this occasion I remarked, 1 1 
could nut quite understand how these bin's could make the long 
passage of the Mediterranean ’ Sheik Ibrahim heird thi>. from 
our intcrnutir lhe old Bedouin turned Lu me with a mixture 
of French and Arabic as follows, which Lhe interpreter aided us 
to fully comprehend — 

11 'Do you not know, IladreLch (noble sir), that theie 'mull 
birds are borne over the sea by the larger ones*' 

" I laughed, as did our friends, for at ’flfrst we thought we 
had misunderstood him , but no , Lhe old man continued quite 
naturally — 

" 'Every child among us knows that The^e little birds are 
much too weak to make the long sea journey with their own 
l trcngth TIin ihcy know very well, and therefore wait for the 
dorks and cranes and other large bud 1 , and settle themselves 
upon their backs In this way they allow themselves to be 
borne over the sea The large buds submit to it willingly , for 
they like their little guests, who by their merry twitterings help 
lo kill the time on the long voyage ’ 

" It appeared incredible to us. We called to a pair of brown 
Bedouin boys pointed out the wagtails to them, and inquired — 

" ' Do you know whence come these small birds ?’ 

" 'Certainly,' Lliey answered. ' The Abu Saad (the stork) 
earned them over the ^ca ' 

“At supper, in the Hotel du Nil, I related the curious story 
to all present, but naturally enough found only unbelieving ear* 

"The only one who did not laugh was the Privy Councillor 
lleuglin, the famous African traveller, and, excepting Drehm, 
the most celebrated ormthologisL of our time for the birds of 
Africa, 1 turned to him after the meal, and inquired of his 
faith The good royal councillor smiled in his caustic way, and 
with a merry twinkle remarked . ‘ I et the others laugh - they 
know nothing about it I do not Hugh, for the thing is known 
to me I **huuld have recently made mention of it in my work 
if I had had any strong personal proof to justify it We must 
be much more careful 111 such things lhan a mere story-teller or 
novel-writer , w c must have a proof for everything. I consider 
the caie probable, but as yet cannot give any warrant for it.’ 

" My discovery, if I may so call it, I had kept to myself, even 
after lleuglin had thus expressed himself, and would even now 
maintain silence 011 the subject had 1 not recently discovered a 
new authority for it,” 

I read lately in the second edition of Petrrmann’s great book 
of travel* the following — 

"Prof. RoLli of Munich related Lo me in Jerusalem that the 
well know-n Swedish traveller, Iledenburg, made the follow mg 
interesting observation on the Island of Rhode*, where he 
stopped. In the autumn tide, when the sLorks come 111 flocks 
over the sea to Rhodes, he often heard the songs of birds without 
being able to discover them. Once he followed a flock of 
stork*, and as they lighted he saw small birds fly up from their 
backs, which in Lhis manner had been borne over the sen The 
distance prevented him from observing to which species ol 
singing birds they belonged. 1 ' 

Thus wrote the famous geographer Petermnnn. Prof, RoLh 
and lledenborg and lleuglin are entirely reliable authors. This 
was a matter of great curiosity to me, and after I found others 
had made similar observations and expressed them in print, I 
thought they would be of no less curiosity and interest on this 
side of the Atlantic, and equally deserving of public notice. I 
hope that connoisseur*, amateur*, and experts may be excited by 
this to extend their observation in this line also The instinct of 
animals is still, in *pite of all our observations and experience, 
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almost a sealed bock to us. hy a little attention we might hear 
of sLiU more carious things in this field Phone 

New York, November 20, 1B80 

Subsidence of Land caused by Natural Brine-Springs 

A THEORY has been put fuiward to accuunL for the subsidence 
of laud in the salt disljicts of Cheshire It it, sanl that, iup- 
posing Lhe inanufaLtuierb of salt ceased tu pump up the brine, 
it would run nuny lu the sei, and subsidence w ould »jo on at as 
rapid a rale as now Can any of tliL realms of Nalure tell 
me of any jack to subsLuiliatc such a theoiy, m refer me to any 
disti icl ulic’e slilIi lapul subiidencc is going on, owing to the 
escape of natural bnne-springs Lo the. sea? Any refneni-e to 
works giving infoimalion on this poinL mil be ihmkfully 
received Tiios Ward 

NoiLhwieh, lebmary 15 


Chlorophyll 

THE following expciunentmay be lntci eding in its bearing on 
the lelalnm bcLween chlorophyll-development and light. 

If cress seed arc grown foi a Tew days m the dark on damp 
cotton wojl, and then, beneath the surface of w.iUr, introduced 
into an limited glass jai filled with water, Lhey may be exposed 
to daylight for au indefinite tune without chlorophyll being 
developed ltuL the plants are not dead , for if, ifter a few 
days' exposure, the cotton wool on which liny hive been grown 
is culm two beneath the Miiface of thi water, md one half, 
with Us plants, 1? rcstoicd to the inverted jai of water, while the 
othei is placed under an inverted glass jar containing air only, 
ami then these two jus be exposed to full daylight, the plants 
beneath the jar containing air rapidly become green, while the 
others ncvei do s j 

Light theitfoie cannot always cause the development of 
chlorophyll in the Undated leavci of living plan's 
Livcipool, Jamnrj 24 William C\rier 

[This is an interesting observation, but seems to need some 
furthei investigation As shown by S idis (" Icxl-book,” pp 
665, 606) the foiniilLion of chlorophyll lias a c implicated depen¬ 
dence upon light 11 the lempcratuie be miITLk nlly high it 1 ^ 
formed in the cuLyluluns ul eomfeis and Lhe leives of fern- tven 
in complete dail ness lhe bccdlings of nngioMiciniv require 
exposuie lo light for the production of chlorophyll, hut it does 
noL take plate at 1 nv tcmpeiaiures All the visible paits of the 
speuium poase-s the power of turning etiolated piams ul chloio- 
phyllgteui, although the j chow and adj idling rajs are* most 
effective. 'lhe fulure of tile ‘■eedlnigs unmei ed in w r ater to 
become giecu can hardly therefore be atlnbuteil to the abiorp- 
tion of the hcaL rajs, lh n possible that their water haLli keeps 
their temp era tuie Loo low?J 


Squirrels Crossing Water 

In Nature, vul X\1I1 p 340, I read that Mi Godwin- 
Austen nevei had heard of a sqtmrel taking 10 the water. As 
here aie perhajii more rcaderb of Nature in Mi Godwin* 
AusLen’b case, I take thii opportunity to Iranscube what 
Bachman related to us about that matter in the year 1839 

The northern grey and black squirrel S aunts Uuiotis t has 
occasionally excited the wonder of Lhe populace by its wandering 
habiLs and its singular and long migrations Like the lemming, 
Lemnus of the Eastern Continent, it i-j stimulated, 

either from a scarcity of food or from some other inexplicable 
instinct, to leave Us native haunts and seek for advenLures or for 
food in some distanL and, to him, unexplored portion of our 
land. 7 Tie newspapers from the West contain frequent detaili 
of Ltaese migrations , they ajipear to have been more frequent 
m former years than at tne present time The farmers m the 
WenLtm wilds regard them with sensations which may be com¬ 
pared to the anxious apprehensions of the Eastern nations of 
the flight of (he devouring locust. At such periods, which 
usually occur m autumn, the squirrels congregate in different 
districts of the far North-West, and in irregular troops bend 
their way instinctively in an eastern direction Mountuns and 
cleared fields, the head-waters of lakes and brood rivers, present 
no unconquerable impediments. Onward they come, devouring 
on their way everything that 1st suited to a squirrel’s taste, laying 
waste the corn and wheat-fields of the farmer , and as their 
numbers are thinned by the gun, the dog, and the club, others 
■re ready to fall in the rear and fill up the ranks, till Lhey occa¬ 
sion infinite mischief and call forth no empty threats of revenge. 


It u often inquired how these little creatures, that on common 
occasion-have such an instinctive dread oF water, me enabled 
to cross broad and rapid rivers, like Lhe Ohio and Hudson, for 
instance It is usually m^erLed, and believed by many, Lhat they 
carry to the shore a suitable piece uf bark, and selling the 
opportunity of a favourable breeze, beat Lliemselves upon this 
substitute for a boat, hold their hioad tail-. as a sail, and fluat 
safely to the opposite shore Thi 1 *, together wuth many other 
traits <>r intelligence a cubed to tills species, I suspect to be 
apocryphal 7 hat they do migiatent liregulai and occasionally 
at distant period-, is a fact sufficiently established , but in the only 
instance in which J had an oppmtunity uf witnessing the migra¬ 
tions of the squurel, it appearud tome that he was not only an 
unskilful sailor, but a clumsy swimmer It was (as far as my 
lecollcclion ^civcs me of iht* period of early life) in the autumn 
uf 180S or 1809, 1 roups of squirrels suddenly and unexpectedly 
mule their appearance in the neighbourhood, but among the 
grey ones were varieties not jireviously seen in those parts , some 
were bioadly stuped, wnh yellow mi the sides, and a few W'lth 
ft black stripe on each side, hordeied w Uh yellow r or brown, 
resembling Lhe dupes of Lhe little chipping sqmuel ( Tar/tias 
Iy\ttn) lhey swam Lhe Hudson m vaiious places between 
Waterford and Saratoga, those winch I ob-.eivcd crossing the 
uver weie swiimmn; deep ami awkwardly, Lheir bodies and 
tads wholly sub nerged , several that had been drowned were 
earned clownwaid by the sheam, and those which weie so for¬ 
tunate as to icadi the opposite bank were so wet and fadgued 
that the boys tnti med therewith clubs found no difficulty in 
secuung them alive 01 in killing them Then migrations Oil 
that occasion did not, as fin as I could learn, extend farther 
eastwardly than the mountains of Vermont, many 1 cmained in 
Lhe county of Ueusellaer, and it w r as lumrkcd Lhat fur several 
years afterwards the squiirels were far moie numerous than 
before It is doubtful whether any ever rcluin wcstwardly j 
but finding forests and food suited to Lheir Lasted and habits, 
they take up then peimanetit residence in lheir newly explored 
country, Lhcre they iLniain and piopagate Lhc.11 species until 
Lhey are gradually thinned uff by the ellccls of improvement 
anil the dexterity of the sportsmen aiouml them. (I'he Maga¬ 
zine of Natural I/istoiy, vol. m , new scries, 1839 ) 

1 eyden, 1‘ehuury 16 F A jENriNK 

Flying-Fish 

Will! reference lo the lettci of Mi Fascoe in Nat URL, vol 
xxm p 312, aLlow me to offer a suggestion as to Lhe mechanical 
means by which the Jlying-fish moves when out of the water 
Dnrmg a voyage Lo India ami back 1 look a great interest in 
ubseiving the movements of the-e beautiful creatures by means 
of a puweiful opera glass, and soon came tu the conclusion that 
a slight but rapid tremor of the pectoral tins could be seen for a 
ftw moments afLtr the fi>h IcfL the watci In very calm weather 
I noticed ■ series of liLtlc ripples on each side of the fish as it 
skimmed along the surface before rising for its flight, evidently 
caused by the wing-pomta tipping Lhe waLer. My idea is that 
the fiying-hh!i springs from the sca, and by beating the surface 
rapidly with its pectoral fins obtains an impeLus which carries it 
along fui some distance in the air It then descends to the 
surface, and 111 the same manner acquires a fresh accession of 
speed 71 ns process how ever is never repeated more than twice, 
though the fish docs sometimes resume its flight afteL a moment 
of miuiei sion K. E. 1 'AYLOR 


THE TRANSIT OF VENUS 
HE President of the Royal Society presents his com¬ 
pliments to the Editor of Nature, and will be 
much obliged to him if he will, at as early a date as 
may be convenient, be so good as to give publicity to the 
enclosed minute of Lhe Transit of Venus Committee. 

The Royal Society, Burlington House, 

London, W., February 21 

st The Committee appointed by the Royal Society, at the 
request of the Government, to make arrangements for 
observing the Transit of Venus in 1882, would be glad to 
be informed whether astronomers have at their disposal, 
and arc willing to lend, for use in the observations, 4-inch, 
5-1 neb, or 6-inch refracting telescopes, and 10-1 nch or 
12-inch reflectors, with equatorial mountings ; also port¬ 
able transits or altazimuths. 
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41 The instruments would be returned, in perfect order, as | 
soon as possible after the transit, and, in any case, before , 
the end of 1883 | 

U AJ1 communications should be addressed to the 
Secretary, Transit Committee, Royal Society, Darling- ' 
ton House w ] 

The Committee, we are informed, is constituted as | 
follows ,—The President of the Royal Sot icty is the 
chairman, the other membeis being Prof J C Adams, 
the Astronomer-Royal, the Earl of Crawfoid and Hal- 
carrcs, Mr Du la Rue, Mr Hind, Di Huggins, Vice- : 
Admiral Sir G H Richards, Trof. II. J S Smith, Prof 
Stokes, and Mr E J Slone | 

DR. y y. DIGSBY ! 

VT'ET another of the links that have bound the geologists I 
of the present time in association with the carlv 1 
leaders of their siience has been severed by the removal 
of the kindly and veneiablc form of Dr Bigsby Up- . 
wards of sixty years ago he began his geological career 111 | 
North America, devoting- himself mainly to the investi- ' 
gation of Lhe structure of the oldci Palaeozoic rocks of , 
Canada and of the adjoining tracts of Lhc States As j 

_itary to the Hound iry Commission under the Treaty ' 

of Ghent he had opportunities of investigating the region 
from Quebec to Lake S11 pen01, and published numerous 
descriptions, of which the exactness has been amply 
verified by the subsequent lesearches of the Geological 
Survey of Canada It is chiefly as an admirable pioneer 
in Canadian geology that bis name will be msenbed in 
the records of scientific progiess But he ha^ othei 
claims to grateful remembrance Since he returned to 
spend his laler years in this countiy he has devoted 
himself with the mosl untiring patience to Lhc compi¬ 
lation of his “ Thesaurus Sdurlcus ,, and “ Thesaurus 
Deronicus " -works 111 which Lhe geological and geo 
graphical range of the organisms of the eailier half ot 
Palaeozoic time is cle.uly shown in a senes of valuable 
tables 

Still more recently, in 1877, he presented to the Geologi¬ 
cal Society a bronze medal which, with a sum of money de¬ 
rived from the interest of a fund also given by him, is to be 
awarded every two yeais as an incentive to geological study 
The terms according to which he directed that Lhe prize 
should be given are that the medal and interest from the 
fund should be awarded "as an acknowledgment of emi¬ 
nent set vices in any department of geology, iiicspecuvi. 
of Lhe receiver’s country , but he must not be older than 
forty-five years at Ins last birthday, thus piob.ibly not Loo 
old for further work, and not too young to have done 
much' 1 The founder lived Lo sec two fitting a wauls ot 
his prize go to the eminent paleontologists of the United 
StaLes, Professors 0 C Marsh and E. D Cope He died 
just before the third presentation was made, last week, to 
Dr Charles Barrois of Lille. 


ON TIDAL FRICTION IN CONNECTION Willi 
THE HISTOR Y OF 1 HE SOLAR S Kb 1 EM * 

'T'HIS paper f01 ms one of a senes on the subject of ] 
A tidal friction which have been read from time to time | 
before the Royal Society and leported m Nature. 

The first pait of the paper contains the investigation of ' 
the changes produced by tidal friction in the system 1 
formed by a planet with any number of satellites revolving ! 
about it in circular orbits As the results cannot be con- ! 
veniently stated without the aid of mathematical notation, 
they are here passed over 

The previous papers Heated of the effects which tidal 

■ An iccount of a piper emitted "On (he Tidal Friction of a I'Jmet 
attended by levenl SaUlliies, and un life Evolution of the Solnr by«cm." 
"7 G* H, Darwin, FK.S, read before the Royal Society on January a'u 
1BB1 1 ' 1 


friction must have had on the motions of the earth and 
moon, on Lhe supposition thit time enough has elapsed 
for this cause to have its full effect It then appeared 
that we are thus able to co-urdinate together the various 
elements of the motions of these two bodies in a manner 
too lemarkable to be the pruducL of chance 

Thu second pait of the piesent paper contains a dis¬ 
cussion of the part which the same agency may have 
played in the evolution of the solar s)sLein as a whole and 
ol its several pails 

It is first proved that the iaLe of expansion of the 
planetary orbits, due Lo the luaction of the frictional tides 
raised by Lhe planet*, in the sun musL be very' slow 
comp ired wiih that due to the leaction of Lhe tides 
raised by the sun m the planets '1 hu*. it would be much 
more neatly correct Lo tipat the sun as a ngid body, and 
to suppose the planets alone to be subject to frictional 
tides, than the convive It did not, however, seem 
expedient to attempt Lo gi/c am numenral solution of 
the pinblem thus suggested which should apply lo the 
solar system as a whole 

The effecL of tidal fuctimi is to convert Lhc rotational 
moincnLum of the tidally disuubed body into oibital 
momentum of tile Lide-raising body hence a numerical 
evaluation of the angular 

of the solar system will afloid the means of forming some 
idea of the amount of change 111 the oibits of the several 
planets ami satellites, which may ha\u been produced by 
Ud.il fnciiuii Such an evalumon is accordingly made 
m this piper, with is much accurat y as the data permit 

From the numerical values so fuund 11 is concluded 
that Lhc orbits of the planets round the sun can hardly 
have undeigone a sensible enlaigement from the effects 
of tidal Irieiion since those bodies fir-.t attained a separate 
existence. 

Turning to the several sub-svstems, it appears that, 
although it is possible that the orbits ot the satellites of 
Mais, Jupiter, and Saturn about then planets may have 
been considerably cnlniged, yet il is certainly noL possible 
to trac e the satellites back to an origin almost in contact 
with the present surfaces ot their planets, in the same 
manner a-. v\as done for the case of the moon in the 
piev iuus papers 

The ninnciical values above referred to exhibit 90 
marked a ronti isL bcLwccu Lhe ca^e of Lhe earth with 
the moon, and ih it ot the other planets with their satel¬ 
lites, that 11 might t) ptwn be concluded as probable that 
the' modes of evolution have diHeied considerably. The 
conclusion above stated concerning the satellites of the 
other planets cannot Lhcrtfoie lx* itguded as unfavour¬ 
able to the aueptanre of Lhe views in untamed in the 
previous pipcis II must, however, be supposed that 
sonic import mt ( njse ot change uLher th m tidal friction 
has been tuiicmiod in the evolution of Lhc solar system 
ind the planelaiy iub-svstems Woiding to the nubu- 
lar hypothesis of Lipli e, that cause his beem the con¬ 
densation of the heavenly bodies Accepting that hypo¬ 
thesis, tlm author then proceeds lo consider the manner 
111 which contraction and tidal friction are likely to have 
worked together 

A numerical comparison shows that, notwithstanding 
the greater age whieh the nebulai theory assigns to the 
exterior planets, yet the effects of solar tidal friction m 
reducing pUnetaiv lotalion must in all probability be 
considerably le'.s for the remote than for the nearer 
planets It is, however, remaikable that the number 
expressive of the late of rctaulaLiun of the Martian rota¬ 
tion by solar tidal friction is ncailv the same as the 
similar number for the canh, notwithstanding the greater 
distance of Mars fiom the sun This result is worthy of 
notice in connection with the fact that the inner satellite 
of Mars tcvohes with a pci 10 Ik time mudi shorter than 
that of the planet’s iniation, for (as suggested in a 
previous paper) sohr tidal friction will have been com- 
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petent to reduce the planetary rotation without directly 
affecting the satellite's orbital motion 

It is then shown to be probable that solar tidal friction 
was a more important cause of change when the planets 
were less condensed than it is at present Thus we are 
not to accept the present rate of action cf solar tidal 
friction as indicating that which has held true in all past 
time. 

It is also shown that if a planetary mass generates a 
large satellite, the planetary rotation is reduced after the 
change moie rapidly than before, nevertheless the 
genesis of such a satellite is preservative of the moment 
of momentum which is internal to the planetary sub¬ 
system. This conclusion is illustrated by the compara¬ 
tively slow rotation of the earth, and by the large amount 
of angular momentum residing in the system of moon 
and earth 

An examination of the manner in which the difference 
of distances of the various planets from the sun will have 
affected the action of tidal friction leads to a cause for 
Lhe observed distribution of satellites m the solar system 

According to the nebular hypothesis a planetary mass 
contracts, and rotates quicker as it contracts The 
rapidity of the resolution causes its form Lo become un¬ 
stable, or perhaps, as seems more probable, an equatorial 
belt gradually detaches itself, it is immaterial which 
of these really takes place In either case the separa¬ 
tion of that part of the mass which before the change 
had the greatest angular momentum permits the central 
portion 10 resume a planetary shape '1 he contraction 
and increase of rotation proceed continually until another 
portion is detached, and so on There thus lecur at 
intervals a senes of epochs of instability or of abnormal 
change 

Now tidal friction must diminish the rate of increase of 
rotation due to contraction, and therefore if tidal friction 
and contraction are at work together the epochs of insta¬ 
bility must recur more rarely than if contraction acted 
alone 

If the tidal retardation is sufficiently great, the increase 
of rotation due to contraction will be so far counteracted 
as never lo permit an epoch of instability to occur 

Now the rate of solar Lidal friction decreases rapidly as 
we recede from the sun, and therefore these considera¬ 
tions accord with what we observe in the solar system 
For Mercury and Venus have no satellites, and there is a 
progressive increase in the number of satellites as we 
recede from the sun 

Whether this be the true cause of Lhe observed distri¬ 
bution of satellites amongst the planets or not, it is 
remarkable that the same cause also affords an explana¬ 
tion of that difference between the earth with the moon 
and the other planets with their satellites, which has 
permitted tidal friction to be the principal agent of 
change with the former, but not with the latter. 

In the case of the contracting terrestrial mass we may 
suppose that Ihere was for a Jong nmc nearly a balance 
between the retardation due to solar tidal friction and the 
acceleration due to contraction, and that it was not until 
the planetary mass had contracted to nearly its present 
dimensions that an epoch of instability could occur. 

If the contraction of the planetary mass be almost 
completed before the genesis of the satellite, tidal friction, 
due jointly to the satellite and the sun, will thereafter be 
the great cause of change in the system, and thus the 
hypothesis that it is the sole cause of change will give an 
approximately accurate explanation of the motion of the 
planet and satellite at any subsequent time. It is shown 
in the previous papers of this series that this condition is 
fulfilled with the earth and moon 

The paper ends with a short recapitulation of those 
facts in the solar system which are susceptible of explana¬ 
tion by the theory of the activity of tidal friction This 
scries of investigations affords no grounds for the rejection 


of the nebular hypothesis, but while it presents evidence 
in favour of the main outlines of that theory, it introduces 
modifications of considerable importance 

Tidal friction is a cause of change of which Laplace's 
theory took no account, and although the activity of that 
cause is to be regarded as mainly belonging to a later 
period than the events described in the nebular hypothesis, 
yet its influence has been of great, and in one instance 
of even paramount, importance in determining the present 
condition of Lhe planets and their satellites 

G H D. 


INDIGO 


I N July, 187s, an account was given in this journal of the 
synthesis of indigo-blue from phenylacetic acid, accom¬ 
plished by Prof Baeyer of Munich (NATURE, xvin. 251). 
The process there described did not permit of the suc¬ 
cessful production of indigo-blue on a manufacturing 
scale at reasonable cost. Since that time Prof Baeyer 
has continued to work at the problem, and he has so far 
succeeded that he has now taken out a patent for the 
artificial manufacture and application of inch go-blue 
In a paper in the last number of the Berliner BertchU 
Baeyer gives an interesting ifsumi of the steps whereby 
progress has been slowly made, since 1865, in solving the 
problem of the synthesis of indigo 

Following up tlic work sketched 111 the article already 
referred to, Baeyer attempted to prepare orthonitrophenyl 
acetic aldehyde , expecting that this substance would yield 
mdol, which may be regarded as the parent substance of 
the indigo group of compounds. But as the work pro¬ 
ceeded Baeyer became more and more convinced that 
the hypothesis which had guided his earlier work was 
that which should still regulate his experiments In 1869 
he had written, “In order to prepare mdol synthetically 
it is necessary—in accordance with the formula already 
given—to introduce a pair of carbon atoms and one 
nitrogen atom into benzene, and to link these together. 
The necessary conditions are found in mtro-nnnamic 
acid, if one supposes carbon dioxide and the oxygen of 
the nilro-group to be removed. And indeed it has been 
shown that mtro-cinnamic acid yields mdol by fusion 
with potash ” The steps in the preparation of indigo- 
blue, according to Baeyer's patent, are these .— 

1 Cinnamic acui (or phenyl acrylic acid )— 

C 0 H 4 C a H a C0 2 H. 

2 Orthonittoannamic acid — 


3 


o /NO 
1 4 \C 2 H 2 CO a H 


Of thonitroan mimic and dibiomidc — 


C II /^^a 

KC^Br. C 0 2 H , 

prepaied by acting on No 2 with gaseous bromine and 
crystallising from benzene. 

The dibromide in alcoholic solution 19 then treated 
with alcoholic potash, in the proportion of 1 . 2 molecules, 
and after dilution with water 

4_ Orthonitromonobfonuinnamu and — 


C H /NO. 

L ° H *\C 1 Hi 3 r.C 0 !I H l 

is precipitated By again treating this acid with three 
molecules of alcoholic potash 

5 Vrthonitrophenylpropwhc acid— 


C 0 H 


/NO. 
4 \C a . CO.H 


is produced When an aqueous solution of this acid is 
warmed wuh such feeble reducing agents as grape- or 
milk-sugar, in presence of caustic 01 carbonated alkali, 
indigo-blue separates in crystals. It is not however 
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necessary to prepare pure orthonitrophenylpropiolic acid, 
if orthonitrocinnamic acid (No 2 above) be treated with 
bromine, then with alcoholic potash, and lastly with 
grape-sugar, without separating the various products 
indigo-blue is produced. Orthonitrocinnamic acid may 
be prepared, without difficulty, from oil of bitter almonds 

Artificial indigo may be directly printed on cloth by 
mixing orthonitrophenylpropiolic acid—or or thorn tro- 
pheny foxy aery he acid described below -with soda and 
grape- or milk-sugar, and after proper thickening, soak¬ 
ing the cloth in the mixture, and heating or the material 
may be simply soaked in orthonilrophenyloxyacryhc acid 
ana heated 

Orthonitropheny foxy aery he acid is prepared by the 
action of alcoholic potash on an alcoholic solution of 
orthomtrophenylchlorolactic acid (itself prepared by the 
action of chlorine on orthonitrocinnamic acid), in accord¬ 
ance with the equation— 

'“- M4 SC 2 H a OCl.CO,H + 2 K 0 H = 
r H /N Ojj 

'-fl n *\C s n a O . CO a K + KC 1 + H a O 

By boiling an aqueous solution of orthonitrocinnamic 
acid dibronude (No 3 abovcj with sodium carbonate, 
indigo blue separates out M. M. P M. 


MICROSCOPIC STRUCTURE OF MALLEABLE 
METALS 

'T'HE following observations on the minute structure of 
metals, which have been hammered into thin leaves, 
are instructive Notwithstanding the great opacity of 
meLals, it is quite possible to procure, by chemical means, 
metallic leaves sufficiently thin to examine beneath the 
microscope by transmitted light Silver leaf, for instance, 
when mounted upon a glass slip and immersed for a 
short time in a solution of potassium cyanide, perchlonde 
of iron, or iron-alum, becomes reduced in thickness to any 
required extent The structure of silver leaf may also be 
conveniently examined by converting it into a transparent 
salt by the acLion upon it of chlorine, iodine, or bromine 
Similar suitable means may also be found for rendering 
more or less transparent most of the other metals which 
can be obtained m leaf 

An examination of such metallic sections will show two 
principal types of structure, one being essentially granular, 
and the other fibrous 

The granular metals, of which tin may be taken as an 
example, present the appearance of exceedingly minute 
grains, each one being perfectly isolated from its neigh¬ 
bours by still smaller interspaces The cohesion of such 
leaves is very small 

The fibrous metals, on the other hand, such as silver 
and gold, have a very marked structure Silver, especially, 
has the appearance of a mass of fine, elongated fibres, 
which aie matted and interlaced in a mannei which very 
much resembles hair. In gold this fibrous structure, 
although present, is far less marked The influence of 
extreme pre-jsure upon gold and silver seems to be, there¬ 
fore, to develop a definite internal'structure. Gold and 
silver in fact appear to behave m some respects like 
plastic bodies. When forced to spread out in the direc¬ 
tion of lea^t resistance their molecules do not move uni¬ 
formly, but neighbouring molecules, having different 
velocities, glide over one another, causing a pronounced 
arrangement of particles in straight lines. 

This development of a fibrous structure, by means of 
pressure, in a homogeneous substance like silver, is an 
interesting lesson in experimental geology, which may 
serve to illustrate the probable origin of the fibrous 
structure of the comparatively homogeneous limestones 
of the Pyrenees, Scotland, and the Tyrol 

J. VINCENT F.LSDEN 


ISLAND LIFE 1 
II 

TN the second half of lus volume Mr Wallace proceeds 
to apply to the elucidation of the history of the 
characteristic assemblages of plants and animals in 
islands, the principles laid down with so much explicitness 
111 the first half He points out that for the purposes of 
the naturalist a fundamental difference exists between 
islands that have once formed part of continents and 
those which have not Continental islands are those 
which, by geological revolutions at more or less remote 
periods, have been severed from the continental masses 
m their neighbourhood. They die retogmsably portions 
of the continental ridges of the carLh’s surface This 
relation is usually made strikingly apparent by the chart 
of soundings between them and the nearest mainland 
(Fig 2) Further, in geological structure they resemble 
parts of the continents, like which they contain both 
old and new formations, with or without volcanic ac¬ 
cumulations In some cases the evidence of recent 
severance from the adjacent continent is abundant 
In others it is less distinct , for example, where the 
islands arc separated from the nearest land by a depres¬ 
sion of a thousand fathoms or more, and where their 
fauna, though abundant, is of a fragmentary nature, almost 
all the species being distinct, many of them forming dis¬ 
tinct and peculiar genera or families, while many of the 
characteristic continental orders or families are entirely 
absent, and in their place come animals to which the 
nearest allies aie Lobe found only in remote parts of the 
world Oceanic islands, on the other hand, exhibit no 
geological connection with any continental area, but owe 
their birth either to upheaval of the ocean floor or to the 
piling up of lavas and tuffs round submarine vents of 
eruption Their geological structure is of the simplest 
kind As Mr Darwin long ago showed, they consist of 
volcanic rocks or of coral reefs, or of vulcanic and coral¬ 
line formations combined Ancient foimations, so cha¬ 
racteristic of continental islands, arc wholly wanting 
These islands lie far removed from a continent, and rise 
from water of profound depth Their fauna is in curious 
keeping with this isolation, for it contains no indigenous 
land-mammals or amphibians, but abounds in birds 
and insects, and usually possesses some reptiles These 
animals or their ancestors must have reached the islands 
by crossing the ocean 

Mr Wallace first attacks the problems presented by 
the Oceanic Islands (Fig 1) lie describes ihe characters 
of the flora and fauna of the Azoies, Bermuda, the 
Galapagos, St Helena, and the Sandwich Islands, and 
endeavour^ in each case to show how the resemblances 
and differences between them and the plants and animals 
of the continents may be accounted foi The contrast 
offered by two groups of islands on either side of the 
American continent—the Bermudas and Galapagos— 
brings vividly before the mind the nature of the diffi¬ 
culties with which the author grapples, and the methods 
b> which he seeks to solve them In the case of the 
Ocimuda group a series of coial islets having a total area 
of no more than fifty square miles uses from the very 
deepest depression in the Atlantic basin in 32° N lat. at 
a distance of 700 miles from North Carolina The chief 
elements in the fauna of these islands arc birds and land- 
shells Upwards of 180 species of birds have been 
observed, more than half of which belong to wading and 
swimming orders, while eighty-five are land-birds, of which 
twenty species are frequent visitors Only ten species 
live as permanent residents on the island, and these are all 
common North American birds No bud, and indeed no 
vertebrate animal, save a species of lizard, is peculiar to 
Bermuda. The feathered population of the islands is de- 

1 "I'land Life , or, ihc Phenomena and Causes of Insular Fnunai and 
llorRV' &c Uy Alfred Russel Wnllice (I^onrlon, Macmillan and Co, 
1BB0) Continued froni p 359 
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rived from the N orth American continent, whence every year, 
especially during the autumnal storms, numbers of birds 
are blown out to sea. Most of these no doubt perish, but 
some succeed in reaching Bermuda Hence from this 


of the Galapagos however and that of the nearest part of 
South America a remarkable difference obtains. As 
usual, no indigenous mammalia or amphibia occur id 
these islands, but a few species of leptiles abound—land- 


constant introduction of fresh individuals there has been 1 tortoises, lizards, and snakes, that find their nearest allies 
no development even of any distinct variety in the avian J on the American continent, whence doubtless their 
fauna. The land-shells include twenty species, of which ancestors at some remote period were derived. Gui of a 
at least four, or about .1 fouith of Lhe whole, are peculiar. ] Loud of fift)-seven species of birds no fewer than thirty- 
The pioportion of peculiar land-shells among the Azores eight arc pei uliar In particular the land-birds number 
is about a half of the whole number of resident speucs It | thirty-one species, which are all, with but one exception, 
is obvious that these organisms have comparatively feeble i confined to lhe Galapagos, and more than half of them 
and uncertain means of transport as compared with birds. | are so peculiar as to be ranked in distinct genera, though 
They may be carried only at widely separated and irre- j all arc undoubtedly allied to birds inhabiting Tropical 
gular intervals, enclosed m drift-wood from some other 1 Ameiicd. Mr Wallace points out that every gradation 
island or continent Hence the conditions for their ! can be traced, from perfect identity with continental 
gradual change under Lhe new circumstances of their 1 species to marked generic divergence, and that "this 
insular home are exceptionally favourable The flora of | divusity bears a distinct relation to the probabilities 
Bermuda contains a majority of Lropical and West Indian 1 of and lacilities for migration to the islands." A species 
plants, and includes a number of species identical with | which is widely diffused and essenually migiatory will, 

by frequent arrival of fresh individuals 
from the parent stock.and intercrossing, 
continue unchanged, while others, m 
proportion to the rarity of their re- 
introduction, will be subject to all the 
variation which change of habitat and 
prolonged isolation may induce. The 
flora 'of these islands includes 174 
peculiar flowering-plants, and 158 com¬ 
mon to other icgions. Among the 
latter occui forms found both in North 
and South America, with some that 
range into the West Tndies Sir Joseph 
Hooker has observed that the peculiar 
plants of the Galapagos arc allied to 
forms now found in temperate America, 
or in the high Andes, while the non- 
pccuhar species are such as live in 
tropical latitudes near the sea-level. 
These facts in zoological and botanical 
distribution the author seeks to explain 
by the meteorological conditions and 
geological history of the region The 
Galapagos Islands he in a tract of 
almost peipeliul calms The storms 
that annually transport a fresh immi¬ 
gration of birds and seeds to the Ber 
mudas are there unknown; conse* 
quently the fauna and flora present a 
far greater contrast to those of the 
continent than is the case of Bermuda 
The presence of West Indian species 
is regarded as pointing to the former 
submergence of the Hllimus of Panama 
and the consequent drifting or those 
forms from Lhe north-east, perhaps by 
a deflected branch of the Gulf Stream 



JTlO 1 —Map of‘ ALrmuda and lhe A men rui Cnnit The dnrkrr tint mliLalea sea mure ih.in iocvj 
fathom* dttjp, the lighter Jious. he*i less limit iooc faihumi r lhe (igiiris »ark iliu depth in (alliums 

those 


those in the Southern States of the American Union. . Again the affinityof a nZ nf rl T * 

The origin of this vegetation is thus easily traced, first, ' ophntsof no«Wn nr , h nT„, l Ga, ?P a e°j flara 

to the operation of marme cuirenls, whereby plain* of' ,® V ndientitUrf11. t b P '" e t3 , P If ,0oked Up0 < 
the West Indian Islands have been actually observed to 1 nouhern.forms■ ron™n? n s0 “‘ hward mgnmucf 
bewashedashoreon Bermuda and to germinate there, snow and ice of the Glacial Period. ^ ,he 


next, of cyclones by which fine seeds transported in the 
higher parts of the atmosphere may doubtless be easily 
carried from the American continent; and thirdly, of 
birds, which among their feathers and in the mud adheung 
to their feet are known to transport living seeds to 
enormous distances. 

The Galapagos, though less distant from the west side 
of the American continent than the Bermudas are from 
the east sde, rise nevertheless out of a profoundly deep 
ocean. The whole group of seventeen island* ranges 
over an area of 300 miles in length by 200 in breadth, being 
of volcanic origin, and still containing in the western 
islands numerous active volcanoes. Between the fauna 


As examples of Continental Islands the author describes 
the British Isle?, Borneo, Java, Japan, Formosa, and the 
Madagascar group The difference between the plants 
and animals of continental islands and those of the 
neighbouring continents vanes extensively, one main 
effective element m the case being the length of time 
during which insular relations have been established. 
Taking Britain as perhaps the mo^t typical illustration of 
a large and recently separated c< ntinentai island (Fig. 2), 
Mr. \Y all ace points out how many are the proofs of com¬ 
paratively recent subsidence, which be regards as the 
°J the 3€Verance of Bnum from the continent 
Undoubtedly subsidence was one, probably the pnrcipal, 
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operation whereby the British Islands were isolated Wc 
must noL forget however that denudation also played its 
part. The excavation of the Strait of Dover, for example, 
may have been in large measure effected by streams 
diverging from the watershed and partly by the littoral 
erosion of the waves as they advanced upon the slowly 
foundering land. The recent date of the separation of 
Britain is shown by the identity of the fauna as a whole with 
that of Fiance and Germany But as compared with the 
continent, Lhe BnLiuh Isles are remarkably poorm species 
In Germany, for example, there are nearly ninety species 
of land mammals , even Scandinavia possesses about 
sixty , but Britain can boast only forty- a number which 
in Ireland is reduced to twenty-tu o Slill more remarkable 
is Lhc contrast presented by the rcpLiles and amphibia , 
for while Belgium possesses twenty-two species, Britain 
can show no more than thirteen, and Ireland has only 
four. This progressive diminution of Lhc fauna 
westward is even lllu&Lraicd by animals possessing I 
the power of flight, though, as might be supposed, " 
it is in these cases less stiongly marked The 
twelve bats of Britain me reduced Lo seven in 
Ireland, the no land-birds to about 110 In 
BriLam 1425 species nf flowering planLs and ferns 
are known, but in Ireland only 970, 01 two-thirds 
of the British flora The reason assigned by Mr 
Wallace for this poverty of species is the exten¬ 
sive submergence of the British Islands during 
the later stages of the Glacial Period He be¬ 
lieves that Lite interval between the subsequent 
elevaLion and the final separation of Britain fiom 
Lhe continent cannot have been of Jong duiation 
It was indeed sufficiently prolonged to allow of 
the migration westwards of a considerable part 
of the Post-glacial fauna and floia, but the insular 
condition was established before moie than a 

£ art had succeeded in 1 caching Britain, where 
olh the soil and climate would have been 
eminently favourable for the leception of lhc rest 
The time that has elapsed sinic our area ceased 
to be continental has been long enough for the 
production of a few' peculiar varieties No dis¬ 
tinct species' 01 variety of mammal, reptile, 01 
amphibian has arisen But we possess Lhrcc 
peculiar birds—the coal-tit, long-tailed tit, and 
gi on sc— fifteen peculiar species of flesh-water 
fishes, sixty-ninelepidopterous insects, seventy-two 
beetles, four caddis-flies, and foui terrestrial and 
fluviatilc shells believed to be peculiar In the 
flora the chief (ontrasts aie exhibited by the 
mosses and hcpatico?, of whuh respectively seven¬ 
teen and nine forms appear to be peculiar This 
mode of considering the Ilntish fauna and floia 
brings out in clear relief the relations between 
them and those of the continent, and their bear¬ 
ings upon the question of the origin of peculiar 
forms. Not only do the British Islands as a whole 
contain species or varieties that do not appear 
on the mainland of Europe, but some of our outlying 
islands, such as the Snetland Isles, the Isle of 
Man, and Lundy Island, possess each its local forms 
that are not met with on the main island. 

As "anomalous islands” the author classes together 
Celebes and New Zealand, lhe former because it belongs 
to no one of the six zoological regions of the globe, and 
cannot be certainly affirmed to have been united to a 
continent, the latter because in some respects it may be 
regarded as an oceanic, in othera as a continental island 
Celebes is supposed by Mr. Wallace to be probably a 
fragment of Miocene Asia, preserving down to the present 
time a few remnants of its Tertiary fauna, together with 
an intermixture of more modern types that have been 
introduced by ordinary ipeans of dispersal Three 
interesting chapters are devoted to New Zealand, and in 


these is discussed the important question of the origin oi 
the European element in the floras of the temperate 
southern latitudes 

Enough has been said here to show the nature and 
value of this new contribution tu scientific literature. 
Even where Mr. Wallace’s conclusions may be disputed, 
they are always of the most suggestive kind II15 volume, 
as he acknowledges, is the development and application of 
a theory , but it is not written in the spirit of a mere 
partisan Its facts arc of course marshalled in such form 
as most effectively lo sustain the theory, yet with a trans¬ 
parent directness and honesty of purpose that runs 
Lhiough the whole book, and gives it one of its great 
charms. The wriLcr does not consciously shut his eyes to 
any of the difficulties of his case Candidly admitting 
Lhun, he picsents such explanation as seems to him to 
offer the mosL likely pathway tu their uhimate solution. 



tiG i —Map of lhc sh illuw bank Cnnnecluijj 


_ _ lhc Brm h tiUs vulli llie Cunlincnt Th* 

dark imtmarks sra of muic thin, lhc paler uni -.hows sea uf >ci5 than, iano fathom* 
m dipth 'Lhc fipun a ihow the di pih m f.uhomh LUc narrow channel beLwra 
Norway md Denmark is 2jSo feat di-cp 

He deserves the thanks alike of geologists and of biologists 
for a treatise, the appearance of which marks anothei 
epoch in Lhe history of the doctrine uf EvoluLion 

Akch Geikie 


HONOUR TO MR DARU IN 

T HE following address to Mr Darwin, from New 
Zealand, speaks foi itself — 

To Charles Domain , Esq 

Sir,—W e, the members of the Council of the Otago 
Institute, beg to offer you oui congratulations on this, the 
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twenty-first anniversary of the publication of your great 
work, the " Origin of Species." 

However limited the field of our own labours may be, 
we cannot but be sensible of the influence which that 
work has had throughout the whole domain of Natural 
Science, and especially upon Biology, which, as one great 
comprehensive Science, may be said to owe its very exist¬ 
ence to the fact that you made belief in Evolution pos¬ 
sible by youi theory of Natural Selection 

We are glad to think that you have lived to see the 
almost universal acceptance of the great doctrine which 
it has been the work of your life to establish ; it is hardly 
an exaggeration to say that every important Botanical or 
Zoological discovery of the last twenty-one years, pirticu- 
larly in the departments of Embryology and Palaeontology, 
has tended to fill up some gap in the evidence you had 
originally collected, and to make Evolution no longer a 
theory, but an established doctrine of Science. 

We hope that you may long live to continue your 
labours and to see the further spread of their influence 
upon all scientific thought and upon all higher scientific 
work 


We arc, sir, your obedient servants, 
Thos .Morgan Hocker 
F. W. Hutton j 

George II F Ulrich | 

George M Thomson 
Henry Skey 

Rohert Gillies > 

C. W. Blair ] 

Alexander Montgomery j 
T Jeffery Parker 
W. Macdonald ! 

Donald Petrie J 

Dunedin, New Zealand, October (, 1880. 
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DEGREES TO WOMEN 
VI7 E trust the Grace which is to-day to be submitted to 
" the Cambridge Senate, advocating the admission 
of women to receive University degrees, will meet with 
the approval of that body In fact, as the Times put it 
yesterday, the point was ruled ten years ago “ Cam¬ 
bridge, in conniving at its public examiners examining 
Girton and N ewnham students precisely as if they were 
Trinity or Johnian scholars, gave in spirit what is now 
demanded It seems ungenerous, and not very rational, 
for a university to let its authorities proclaim a man in 
the Senate House eighth wrangler, and inform GirLon 
College Lhat the real eighth wrangler was a woman 
Even a country clerical passman would not venture to 
withdraw the existing licence; all that remains is for the 
Senate to ratify with a good grace the principle upon 
which its officials have long and openly been acting ” 

The following paper, which has been issued from Cam¬ 
bridge in view or to-day's discussion, puts the case as 
fairly as it can be put.— 

Reasons why the university should be one of the leading 
centres of female education. 

1. Because no line can be drawn separating main subjects of 
study or whole branches of learning into those suitable for men 
and unsuitable for women, or vice versd No true classification 
of human knowledge will admit of the distinction, 11 Propria 
qux maribus tnbunlur, mascula dicas.” 2. Because the Uni¬ 
versity u a chief inheritor and transmitter of learning from 
generation to generation has no right to dissociate itself from 
any great movement connected with the advancement of learning 
The participation of women in the general and particularly in 
the higher studies of their time imut be a great fact and factor 
in the future of education. 3. Because whatever elucational 
resources may be found elsewhere, those of Cambridge and 
Oxford ore peculiar ; and though as long as there was no public 
demand for these resources except from male students they were 
properly applied onlj to male education, now that a demand 
has sprung up and persistently declared itself 011 the part of the 
other sex, the university will incur the reproach of inhospitable 


partiality if it bars its doors, like a monastery, to female appli 
cants for admission. 4 Because one of the legitimate wants and 
aspirations of the University—leisure for continued study and 
research—is likely to be promoted by increasing the amount of 
remunerative educational work done in the university. The 
more work, the more workers, and the more remuneration , and 
out of work, workers, and earnings, Lhe legitimate and sure 
outcome will be leisure for the worthiest work and workers. 
5. Because the education of women 111 EngUud must, from irre¬ 
sistible national feelings and convictions, be religious and 
Christian , and if female education is centred 111 the university 
a stimulus will be given to the bet religious influences in study 
and life; and from these the English universities have never 
foi any long period been dissociated 6. Because any mis¬ 
chievous consequences that might be feared, wheLker to the 
university or to the students, by the admission of women can be 
guarded against by suitable regulation-., and still more by 
responsible authorities , whereas the diversion of the interests 
and influences that are gathering round the question of women's 
education from the university to other centres would be an irre¬ 
trievable step, isolating the university for the future from a 
movement of great force and promise. J L. Brerel'ON 
February 10 


NOTES 

At the anniversary meeting of the Royal Astronomical Society, 
on the I itb inst., Mr llind, president, in the chair, the gold medal 
was presented to Prof. Axel Moller, Director of the Observatory at 
Lund, in Sweden, for hi* investigations on the motion of Faye’s 
comet Prof Moiler a researches commenced in 1860, soon after 
attention had been directed to this comet by the offer of a prize for 
the accurate determination of its orbit by the Society of Natural 
Sciences of Dantzic, and they have been continued to the present 
time, the comet’s track at each of the three subsequent returns in 
1865 66, 1873, and i8So-S[, having been predicted with a pre¬ 
cision which has excited in no small degree the ^admiration of 
astronomers , indeed, at the re-appearance in 1873, M Stephan’s 
first observation at the Observatory of Marseilles, showed that 
the error of predicted place was le^s than rrr seconds of arc t 
and after the last revolution, when the perturbations from the 
action of the planets were greater than in any previous revolution 
since the comet was first detected by M Faye m 1843, the 
agreement between observation and calculation was still very 
cloae. One important result of these investigations has been a 
striking confirmation, from the motion of Faye’s comet, of Lhe 
value for the mass of JupiLer deduced by Bessel from the elonga¬ 
tions of the satellites, the two values according within the limits 
of their probable errors Prof. Moller also earned back the 
accurate computation of the perturbations to December, 1838, so 
as to ascertain the effect of a pretty near approach to Jupiter 
m March, 1841, upon the previous orbit, and having done this he 
examined the probable circumstances of a very near approach 
of the two bodies near the passage of Lhe node in 1816, to 
which attention had been drawn by Valz soon after the comet’s 
orbit was fairly determined Thus Moiler’s laborious investiga¬ 
tions extend over a period of forty-three years, during which he 
has followed the motion of the cunet with all the refinements of 
which the actual state of the science admits. It will be 
generally accorded that the medal has been well eirned in 
Prof Moller’a case The lad occasion on which it was 
awarded for investigations of a similar kind was as far back 
as 1837, when the Astronomer-Royal presented Lhe medal to 
Rosenberger for his researches on the motion of Halley’s comet. 

At the anniversary or the Geological Society on Friday the 
medals were awarded as follows :—The Wollaston medal to Prof 
P. Marlin Duncan, M B , F.R S., F,G S ; the Murchison 
medal to Prof Archibald Geikie, F R.S., F G S ; the Lyell 
medal to Principal Dawson, LL D , F.R.&., F G S., of McGill 
College, Montreal, and the Bigsby medal to Dr. Charles Barrols 
of LUle, The Wollaston Fund was awarded to Dr. R H 
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Traquair, F.G.S , of Edinburgh , the Murchison fund to Frank 
Rutley, F.G S. j the Lyell Fund m equal parts to G. R. Vines 
of Sheffield, and to Dr Anton Fntsch of Prague 

In addition to the amount reported last week, we have received 
two guineas from Mr. William Black for the John Duncan Fund, 
making the total received through Nature £67 4j. yi t 

The first of Prof. Flower's nine lectures on the Anatomy, 
Physiology, and Zoology of the Cetacea, in the theatre of the 
College of Surgeons, will be given on Monday next, The 
Com] arative Anatomy of Man, which formed the subject of the 
Last four courses of lectures, is far from being exhausted, 
especially as Lhe acquisition of the Barnard Davis collection has 
more Lhan doubled the material*, at the disposal of the lecturer 
for its illustration But the work of removing, cleaning, arranging, 
and cataloguing the numerous specimens of this collection has 
absorbed so much time, that little has been left as yet fur their 
scientific examination. As any attempt at exposition of the 
variations of the osteological structure of man, from which Lhe 
evidence afforded by the newly-acquired specimens is omitted, 
would be very incomplete, it has been thought advisable to 
postpone the continuation of the subject to a future Lime The 
anatomy of lhe gruup selected for consideration this year is of 
great interest, and particularly w ell illustrated in the Museum, 
(as it is a subject Lo which John Hunter devoted much attention, 
and upon which he published a valuable memoir in the Philo¬ 
sophical Tianscuhons for 17871 entitled 11 Observations on the 
Structure and lEconomy ot Whaler”) —General characters of 
the Cetacea, Division into two di Liuct groups— MysfatoteU or 
whalebone-whales, and OdontoctU or tooth whales , Anatomy of 
the lesser rorqual (Balanopiera rosbala) as a type of the Mysta- 
coceti , Other whalebone-whales—lorquals (// aLrnop/era), hump¬ 
backs [Mtgaptcra), and right whales (/V nhrna) , Anatomy of the 
porpoise [Phoctina communis) as a type of the Odontoceti , Other 
toothed whales— Delphinidte t dolphin*, beluga, narwhal, pla- 
UmsLa, &c.; Phy\eteridtc~ sperm-whale and its allies, Extinct 
Cetacea—position of the order in the animal kingdom, and 
relation to other groups. 

We regret that the Lords should have thrown out the Bill on 
Tuesday for Lhe Opening of Museums and similar places on 
Sundays 'lhe smallness uf lhe majority leads us to hope that 
Lhis forw'ard and really beneficial step will be taken ere very 
long. As the Times very well ] uts it.—“The gravity of the 
question is that London has in its midst people to whom 
anything of the nature of intellectual Loil—and prolonged 
sight-seeing is of that character—is essentially irksome But 
they are human beings, and not lost to all salutary influence--. 
It would be folly to despair of making the Sunday more toler¬ 
able than it is to them Our climate does not often admit of men 
aud women sitting out of doors talking or listening to elevating 
music. Some substitute must be found to put us 011 equality 
with the people of more sunny lands It is the task of true 
friends of the working daises to suggest means by which, 
Without any revolution in national ideas as to the sacredncss 
of Sunday, they may be enabled to taste those simple and primi¬ 
tive pleasures—for example, the pleasure of pure repose of mind 
and body, or that of hearing music—which all, even the un 
tutored, can enjoy The movement is directed towards the 
cure of a real social evil, and those who oppose it arc bound to 
suggest a more effectual remedy 11 

By an oversight, for which the American authorities roust be 
held partly responsible, we did not observe that the volume on 
"Odontonuthes,' 1 by Prof. Marsh, briefly alluded to in Nature 
or last w eck, was the same work which had already been reviewed 
in our columns as far back as ^September 16 of last year (vol, 
Aiii, p, 457). lhe monograph now sent to us bean no reference 


to the previous issue of the ^ame work. It is announced as a 
portion of the Survey of the Fortieth Parallel under Mr. Clarence 
King; but no number is assigned to it as a volume of that 
splendid senes of quartos. We hope that this new issue of the 
work will secure for it a still wider circle of readers, as it 
certainly adds additional lustre to the Survey of the Fortieth 
Parallel. 

Titu Hunterian Oration this year was so for original that the 
orator, Mr. Luther Holden, gave the results of some original 
research he has been making into the early life of John Hunter 
It is usually said that Hunter, up Lo the time of his coming to 
London, led a completely idle life, giving no promise whatever 
of future eminence Dr. Holden however thinks he has 
proved LhaL Hunter, instead of being apprenticed to a cabinet¬ 
maker, entered Glasgow University when he was seventeen 
years old, and had the advantage of a regular training under lhe 
eye of Cullen Whatever may be thought of the evidence Mr. 
Holden adduced, he has certainly opened fresh ground, quite 
deserving to be worked out by future orators. 

The freedom of the Cutlers 1 Company was conferred upon 
Sir Henry Bessemer last week. At the dinner which followed 
he stated that a young and rising American 11 city" had been 
named after him. 

Can any reader send us information concerning the fate of 
the mstruments which belonged Lo the late Dr Dick of Broughty 
Ferry, Scotland, the author of a number of theologico-scientific 
works (“Philosophy of a Future State," &.C.), rather remarkable 
for their advanced Yiew*, considering the time at which they 
w ere published—about forty years ago ? He is said to have left, 
among other things, a large telescope, the subsequent history and 
present possessor of which we arc anxious to trace, 

The Commissariat-General of the Fans International Exhi¬ 
bition of Electricity are anxious that all requests for space be 
vent in as soon as possible, and nuL later than March 31. 

The following are prize-subjects lately proposed by the 
Society of Arts and Sciences at Utrecht : —Researches on the 
development of one or several invertebrate species of animals 
whose history is not yet known; exact anatomical deflcnption 
of lhe larva and nymph of the common cockchafer (Melolontha 
vulgans) , means of purifying the rivers of Holland so as to 
render them potable, and expense of application on a large 
scale; results of experiments in recent times as to the move¬ 
ment of liquids and the resistance they offer to moving bodies, 
.study of the theories of electric phenomena in muscles and 
nerves, critical aper^it of the methods for determining the place 
occupied in bodies of the aromatic t cries by substituted atoms 
and groups of atoms (according to Kekule and Ladenburg’s 
theory regarding benzol), quantities of heat liberated or absorbed 
m the allotropic change of two or several simple substances ; 
hent given by the moon 111 different phase*. Papers may be 
written in trench, Dutch, German, English, or Latin, and 
must be ^nt to the Secretary, Baron R. Melvil, of Lyndcn, 
before December i f 18S1 The prize is a diploma of honour 
and 300 Dutch durins. 

A classified list of Lhe books published in Germany during 
1880, just issued by llinnchs of Leipzig, shows the number of 
publications to be Readily increasing. We find a total of 14,941 
new works against 14,179 in 1879. The largest number belongs 
to the class of school-books and other works for the young, viz., 
2446 (against 2175 111 1S79) We give the further classes in a 
descending scale, adding the numbers for 1879 .—Law, politic*, 
statistics, conveyancing 1557 (1683), theology, 1390 (1304); 
Dellcs Lettres, laoq (1170); medicine, 790 (732), natural 
history, chemistry, pharmacy, 787 (B41), historical works, 752 
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(680) , popular works, almanacs, 657 (643), fine art', steno¬ 
graphy, 627 (584) ; commerce, 583 (577) > classical and oriental 
languages, archeology, mythology, 533 (481) , modern lan¬ 
guages, old German literature, 506 (485) , agriculture, 433 (421), 
miscellaneous writings, 423 (378) , architecture, railways engi¬ 
neering, mines, and navigation, 403 (3S4) , bibliography, ency- 
clopsdias, 377 (27b), geography, Havels, 356 (306), war, 353 
(337), maps, 301 (300), mathematics, astronomy, 201(158), 
philosophy, 125 (139), foicsts and game, 112 (103) , free¬ 
masonry, 20 (21) 

Messrs MAlMILLaN and Co have in preparation, and will 
publish this year, “ A Course of Instruction 111 Zootomy (Verte- 
brata),’’ by T Jefleiy Parker, 13 Sc Loud., Professor of Biology 
in the University of Otago The work will consist nf full direc¬ 
tions for the direction of the Lamprey, Skate, Cod, Lizard, 
Pigeon, and Rabbit, and will be illustrated by numuous w r ood- 
cuts from the author's ouginal drawings 

Tjjl death is announced of Count Alexander Lniody, a 
Member of the Pesth Academy of Sciences, vice-president of 
the Society for Plastic Art, and a liberal patron of science aiul 
art. His deaLli occurred on January 24 at Vcp (Hungaiy), lie 
was etghLy years of age W c icgiet also to announce the 
death of Ilerr Gabnel Koch, a Frankfort tradesman and an 
eminent lepidoptenbt, whu-.e * 1 Schmettcrhng'.buch " has a wide 
reputation in Geimany. lie died at t rankfoit-on-Mam on 
January 22, aged eighty. On February 2 died Prof Gonni at 
Lodi, well known by his woiks on volcanic phenomena lie 
was a teacheraL Lhe Lodi High School, and one of the waimest 
advocates of crematiun in Italj 

Earthquake continue at Heme A new shock, directed 
from east to west, was felt 111 the north of the town on February 
8, at 5 25 p m Shocks of eaiLhquakc are leporled from Brail a 
on February 11 at 7I1 15m. a.m., and from Galaiz at the sane 
time 

Ir was not difficult to foresee that the warm weather which 
prevails now in the Alpine region, togethci with immense qinn- 
titles of snow fallen dunng the previous days, would occasion 
several avalanches On Febiuary 13 a teiuble one descended 
from the slopes of Mont Pourn, and covered with a mass 
of snow, thirty feet deep, the village of Dn'vdrcs, in the 
Tignes commune. Thirty two persons weie buried under the 
snow, and no less than three hundred peasants from the neigh¬ 
bourhood were engaged in sinking pits to leach the buned 
houses. Of the buried, twenty five were found alive. Tour 
were dead, and three are not yet discovered 7 wo days later, 
another avalanche descended fiom the same mountain, and 
covered a space lo,ooo metres wide, with a of snow 

fifteen to twenty metres deep, 'lhc piessurc of mr displaced 
by the avalanche was so great that all the windows of the 
village were broken wiLliin a few seconds The quantity of 
snow fallen during the previous days was so great that nil 
communication was broken up between Brtvieres village and 
the bottom of Lhe valley , a peasant from Tignes took thirteen 
hours to reach the next town, Bourg-Saint Maurice, travelling m 
the snow more than one metre deep. 

The provincial governments of Navarre and logrufto (Spain) 
have received the ruyal sanction to the necessary outlay for 
constructing and maintaining meteorological stations in these 
provinces. 


OUR ASTRONOMICAL COLUMN 

Encke’s Comet in 18S1 —So far as can be judged without 
the calculation of the perturbations since 1878 this comet will 
■gain arrive at perihelion about November S in tbe present year. 
In 1848, when the comet passed this point of its orbit on 


November 26, it was detected with ihe 15-inch refractor at 
Cambridge, U.S , on August 27, as “a misty patch of light, 
famt and without concentration its light coarsely granulated, so 
that weie it nut for its motion it might be mistaken fur a group 
of stars of the 21st magnitude ” (Bond) The theoretical intensity 
of light at this time was 021, and wc find that, assuming the 
perihelion passage to occur on November 8, the comet should have 
this degree of brightness soon after the middle of Augu t next, so 
that it may be anticipated observations will be practicable with 
the waning moon about the 20th of that month The last peri¬ 
helion passage took place on July 26, 1878, the period of revo¬ 
lution at that time being 1200 58 days according to the late Dr 
von Astcn. The aphelion distance is 4 C879, the perihelion 
disLanc,. o 3335, and the minor semi-axis I 1675 (Lhe earth’s 
mean di'lance fiom the sun = i). The appionch to the orbit of 
the planet Mcrcuiy is still very close (0031) in about 126° 5 
heliocentric longitude The nearest appruxiinaLiun of Lhc two 
bodies tlul has occurred since the discovery of the comet's 
periodicity took place on November 22, 1848, when their dis¬ 
tance was only o 038 IL is known Lhat from his investigations 
on the motion of Lncke’s comet, von Asten inferred a much 
smaller value for the mass of Mercuiy than had been previously 

nssigned, viz —— 1 - 

7636440 


Cincinnati Ml-asukls of Doumll Siars.— Mr. Ormond 
Stone 1 1 is issued an important series of measures of double stars 
made at the Observatory of Ciininnat], which is under his 
superintendence, between Januaiy I, 1878, and September 1, 
1879 The numhei of stars measured is 1054, of which 622 are 
south, and 432 north of the ctlesLial equator 560 belong to 
Struve’s caUlugue, 171 were discovered by the Ilerschels, 162 
by Mr Burnham, ami 85 were found with the Cincinnati re 
fiactor, which his an .ipuLure of eleven indie" The measures 
of the southern stars have a special interest, as there are com¬ 
paratively few previous ones upon record In his introduction 
Mr Stone points oul the most notable differences between the 
Cincinnati measuies ot angle and disLance, and those of Struve, 
Sir John lleischel, and others , we shall iefcr to several of these 
cases in a futiue column The volume is published by the Board 
of Directors of the Umveisify of Cincinnati, and will be a 
necessary addition to the libraries of those who are making the 
double stars their special study Mr Stone acknowledges his 
obligation to the Manual of Double Stars lately published by 
Mlssis Crusslcy, Gledhill, and W1L011, and M FLamm anon's 
“ Catalogue des Juodtr. Doubles et Multiples en Mouvcment 
lelaLif certain." 


The Minor Planets in 1881 —The usual supplement tu 
the Berliner astronomuches /ahrbuth (1883), containing its spe¬ 
cialty, elements and ephemeridcs of the small planets for the 
presenL year, has been issued We have in iL approximate 
Lphemendes fai every twentieth day throughout the year of 210 
plancLs, Lhe Dtest bung No 217, and accurate opposition 
epheuierules of 58 Three planets are omitted for want of propei 
data for computation, viz No 99 Dike, No. 155 Seylla t and 
No 206 Hers ilia A glance at this long series of ephcmerides 
shows how wide a range over Lhe hcavuis the apparcnL tracks ot 
these small bodies presenL thus we find Knphrosyne 111 opposition 
m 5 2 i° south decUiiaLiuiij in the constellation Indus, and Nwbt 
in the vicinity of ( IVrsei, with 4J 0 north declination A favour¬ 
able opportunity fur icpcating observations for determination of 
the solar parallax would have been afforded if, in the fust place, 
the actual pusitiun of No 132 (Et/ira were pietty accurately 
known, and if Mr Gill were able to utilise hw hello aider at the 
Cape of Good Hope this planet on Febru.ny 28 being distant 
from the earth less than o 84 of the earth’s mean distance from 
the sun, with 47° south decimation and rather greater brightness 
Lhan a star of the ninth magnitude. 


CHEMICAL NOTES 

Hauiefeuille and Chappuis stale {Compter rendus) that 
when a high tension spark 19 passed thiough a mixture of nitrogen 
and oxygen, ozone and “pcmitnc acid" are produced, but the 
latter compound is readily decomposed with production of a less 
oxygenated body and oxygen When the electric discharge is 
passed through air in presence of water vapour very noticeable 
quantities of nitric acid arc formed. The Rome observers have 
examined the absorption-spectrum nf ozone and have recognised 
certain bands which they state are alio found in lhe solar 




NATURE 


397 


Feb . 24, 1881] 


bpectrum They think that the blue colour of the sky may 
probably be partly due to the presence of ozme. 

BdAME (in CampUs leudiis] lecomuieiuk the use of baryta in 
place of sodium caibonatc and charcoal, in lhe ordinary diy tesL 
for arsenic If arsenious oxide is heated with baiyLa a mirror is 
obtained consisting partly of metallic ar-.emc, and partly of 
barium arsenate . the test docs nut succeed so well with aiseniuu-i 
sulphide 

A considerable deposit of crystallised (octahcdial) sulphur 
has been found under the smi of Pans, where organic refuse 
mattei has long accumulated The sulphur appears to be a 
product of the deoxidising action of the carbon compounds 
present in the refuse on the calcium sulphate of the soil, 

M. LotfGlIlMN continues, in the Journal of the Rus.ian 
Chemical Society, his 111 Lei citing researches on the quantities uf 
heat produced by burning alcuhok of Lhe allyl strict , he pub¬ 
lishes in the /out mil the figures corresponding Lo two new 
bodies of this senes ((_ fl II la O and C^II^O), which figure-, 
together with those he has already published in Lhe Comptts 
tendus (vnl. xci.), allow hi in Lo draw a complete lahle of the 
calories disengaged by the whole of the ale diols of this senes 

The first number of the Cazefia Chimna Italian a for the 
presenL year is devoted, with the exception uf a papei by M l 1 lleti 
on gas analysis, to papeis on organic clicnustiy Lhese include 
worn on Camphor Derivatives by hchilf, on biLrotnxin by 
Paterno and Oglialmo, and un Synthesis of Aromatic Aldehydes 
by the use of Chroinyl Dichlonde, by Paterno and Sciehilom 

IN Lhe coutse of a paper on the Photo chemistry of Silver 
Chloride, hder states (in lYnn, Aka I lit? ) that Ibis substance is 
more sensitive to light when sub dances which absoib chlorine 
are piescul, than when 111 the pure state To develop the latent 
image he recommends especially ammonium fenocitrate, and 
bydrijqmnune along with ammonium caibonaie. 

By the action of potassium dichromate and sulphuric acid on 
caffeine, Hmtcrcgger has obtained as much as 40 per cent of 
dimethyl parnhamc icul, ami 39 per cent of the monumcthyl 
acid from theobromine. 


In c mtinualion of his investigations into the action of hydro¬ 
chloric acid on metallic chlorides, l)itte describes [Com// it ml ) 
several new hydiated salts winch crystallise hum aqueous solu¬ 
tions when these .ire saturated with hydiochlonc acid In the 
absence of bydrocliloiic acid hydrated salts with more water of 
crystallisation are always produced The following table contains 
the principal results obtained by Ditte — 


Aquroui solution 
Grams uT salt 

diss lived Crystal* which form 

per hire 

700 CaCl a .6IIjO 

500 SrLlu 6 II 2 0 

720 MgLl, 611,0 

415 CoCl, 611,0 

600 . NiCL 611,0 

870 MnCl a 41I m O 

630 CuU, 2H a O 


SoluLiun s Unrated with HCI jI i a n 
Grains, of s ill 


diwdved 
per lure 

Lrj slat*: which form 

270 

CnCI a 211,0 

20 

brCl a 2I IjO 

65 

MgU 2 211/3 

205 

J aCuLlj 311*0 

( and Cod ILO 

40 

NlClj, HnO 

190 

MllUy 11,0 

290 

CuCl^HjO 


M. PoucilKT describes in Com/t. rend a method for destroying 
organic matter before testing for mineral poisons in contents of 
a stomach, &c , the method is based on the oxidising action of 
potassium-hydrogen sulphate followed by addition of sulphuric 
acid. 


PHYSICAL NOTES 

In a little mathematical note in the Com/tes rend us M.ThoIlon 
investigates the general equation for llie passage of light thiough 
a prism, and thence deduies the proposition that for every prism 
there is an angle of minimum resolving power Differentiating 
the general equation with respect to the index of refraction, he 
obtaina, first, a differential equation expressing the dependence 
of the angular distance between two rays upon the dispersive 
Index A separate differentiation with respect to the angle of 
incidence yields a second differential equation expressing the 
dependence of the apparent widLh of the alu as seen through the 
prum upon the angular aperture eff the blit, as viewed ftom the 
prism through the collimator. Hence a 1 elation can be obtained 
between the angular distance between two rays and their apparent 


breadth Further examination of the equations shows that for a 
certain incidence thcic will be a mmnnu n uf resolution (1 e. an 
incidence at which Lhe rays arc least well defined), and that for 
auothci incidence there will he a minimum of dispersion, these 
two incidences being syinmelnciilly related in iHl angle of 
incidence corresponding to minimum deviation M Tliullun 
slates Lhat these deductions may be readily vcufii-d by the 
following experiment —A dense flint gla-s p'-isin i-, adjusted m 
the position of minimum deviation for Lhe lays I) up in its sup¬ 
porting Uhle in the spectroscope, lit by a sudium flame The 
slit is then narrowed or widened until lhe two yellow rays are 
ju>t in mutual contact On then tinning the prism aiound its 
ixis so as to increase the angle of incidence the tu o rays are 
seen to sepaiate and to become peifectly distinct, the angular 
dn/an> e bttioeai them diminishing all the whilt But if the prism 
be turned 111 the opposite direction, so a-, to deciease Lhe angle 
of incidence, the yelJow band 1-, seen to become w ulu, but without 
being lesolvtd 111L0 two rays l’cihaps this research may explain 
why the so called “ half piisin M spectroscope filled to realise all 
Lhe hopes of its mventoi 

Relent observations by llin Wullner and Gruluan ( W\cd 
Inn No 12) seem to prove that the specific volume of 
vapour-* 1-1 independent of the sue of the space in which it is 
determined. They also confirm Herr Herwig’s result, that 
vapour-, always undergo precipitation befoie leaching the so- 
called maximum tension further, the tension aL which condcn 
saliun begins is found to have a relation to Lhe maximum tension, 
which depends on the nature of Lhe liquid, but is nearly inde¬ 
pendent of the lempemtuie hxpernnents made in order to find 
in what incisure vapour must be compressed so as to present 
maximum tension, gave the unexpected result, that there 15 in 
general no maximum tension in lhe sense hitherto accepted, but 
that the tension of saturated vapour*, even when they are in 
contact w ilh a large and excessive quantity of liquid, is perceptibly 
increased by cuin predion 

Thl varieties of the elecLric discharge 111 gases are fully 
investigated by Herr Lehmann 111 a recent paper [ 1 VnJ m Ann 
No 12) The chief conclusion 15 ibaL iherc are four well- 
characterised mide-i of discharge to be distinguished, viz. glow, 
brush, bind, and spark discharge; and iliesc may all be 
obtained 111 air of oidimry (a-. well as of less) density, and also 
in other gases, with inserted resistances and breaks, and 
with sharp and inunded form of electrode-,, at great or small 
distances The puncipal characteristics are Lhese —I. (Jlow- 
dischaige , positive glow, negative light pencil, consisting of two 
parts separated by a dark space. 2 Brush-discharge , positive 
brush, consisting of stem and branches , negative light-pencil 
3 Band-discharge , positive light with two places of lnlcrmit- 
lence, sometimes sLratilied, and separated from the negative glow 
by a dark *paLe 4 Spark -discharge hand of light connecting 
bulb electrodes ; with Lwo places of intermit ten ce, brushes of 
metallic vapour at both ends, the positive longer, the negative 
thickei , sometimes oblique dork spaces. 

The mllucncc of traction and vibrations of a metallic wire on 
Us electric conductivity is the subject of a paper by Dr. De 
Marchi in the Riale 1 st A mb Rend (vol xm Pise xix ). The 
results lie arrives at arc summed up thus I Any traction of a 
metallic wue increase-, uigeneial iLs lesistance , when the traction 
is very slight however there is diminution instead of increase, 
With increase of tiaction Lilt case corner under the general law 
2 I11 general lhe increments are pi opoi tionnl to the increments 
of traction, up lo a certain limit, beyond which the variations of 
resistance arc manifested m sudden bounds, indicating an instan¬ 
taneous and profound perturbation of the molecular state of 
the wire. 3. T he law of increments of resistance is apparently 
independent of that of the elongations 4. Any vibration of a 
wire is accompanied by a variation of resistance generally very 
perceptible. In most cases there is decrease of resistance if the 
vibraLion be sonorous, and more so if harmonic, increase, if 
the vibration be silent. This last law however requires, con¬ 
firmation. 

It is known that M. Plateau distinguishes between nn internal 
and a surface viscosity of liquids, a ditinctnn which Signer 
Marangom does not consider warranted Herr Obcrbeck [JYied 
Arm No. 12) has approached the question experimentally thus : 
A brass cross is hung bifilarly with two platinum wires by one 
arm ; its horizontal arms carry weights whose positions can be 
van«l by screwing, 31 a;, to vary the swing , it carries a mirror 
reflecting a scale, and to the lower arm is attached a thin plate 
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or cylinder of brass to swing in the liquid it various depths. 
The whole can be raised or lowered with a micrometer screw, 
and it is thrown into slight oscillation by means of a magnet 
A rectangular glass vessel is used for the liquid. The author 
finds that with distilled w ater the resistance increases suddenly 
and to a quite considerable extent whenever the upper edge of 
the plate comes into (he free surface, and he does not doubt this 
is due to increased friction in the surface layer. The increase 
of resistance from the last previous position of the plate was 
6o'9 per cent , and with four aqueous salt solutions there was also 
an increase, varying between 75 1 to 54*1 per cent. Precautions 
adopted to prevent the piesence of foreign particles on the sur¬ 
face (filtration, covering with moist filter-paper, &c ) hail hardly 
any influence on the values. Longstanding of the liquid in¬ 
creased the surface-resistance, and stirring then diminished it, 
still it was always considerable at first With M. Plateau, Herr 
Oberbcck found a decrease of resistance at the surface in some 
liquids; this was comparatively small (alcohol 11*9 per cent, 
oil of turpentine 12*6, sulphide of carbjn 26 3, &c.). A small 
addition of alcohol to waLer lessens its surface-resistance pro¬ 
perty in a marked degree, and with further addition the mixture 
behaves like pure alcohol. 

In a paper on dew and fog [Zeits. fur Meteor. Bd xv. p. 
381) Herr Dines, from observations of the former wilh watch- 
glasses exposed on different substances at mght, estimates the 
annual dew formation to be about 35*5 mm. (on grass, 26 min ); 
at the best 38 mm The average nightly dew (in 198 observa¬ 
tions) was hardly o I mm ; in a few cases o 3 mm. , average on 
grass 0*07 mm. Morning fog along a river course arises when 
the water is warmer than the air over it. The evaporation 

g oes on more quickly than the vapour can be earned away , 
ence the latter is condensed and spreads as fog (similarly with 
fogs over the Gulf Stream). The evening fog on moist low-lying 
meadows is due to the fact that the glass surface cooled by radia¬ 
tion cools the lowest air-layers, so causing condensation of the 
aqueous vapour The fine drops of dew, IT err Dines estimates, 
are about [o'ool min. in diameter, while the finest rain-drops 
have a diameter of o 3 to o 33 mm. The particles of fog vary 
in diameter from o 016 to 0*127 nnn. 

The colour-changes presented in the microscope by vanou 3 
substances (chiefly mineral) of uneven surface, when immersed 
successively in liquids of different refracting power, have been 
made by llerr Maschke [Wied Ann . No. 12) the basis of a 
method of distinguishing substances buth changes may be had, 
with small glass particles, observed in water, 111 oil of 
almonds, and in mixtures of the latter with oil of cassia, The 
dork and the bright parts of the image show different series of 
colours. That the effects are simply due to prismatic action of 
the object appears from the fact that they may be got wuhoul the 
microscope, by looking eg through a lube at a piece of rock- 
crystal in water, &c. For mineral objects llerr Maschke used 
five liquids; amylic alcohol and glycerine, besides the three just 
named. By various mixtures of these a senes of liquids is 
obtained, giving any desired index of refraction from 1 333 to 
I'6o6. (Coloration begins when the refraction of the liquid is 
near that of the object; when Lhe former greatly exceeds the 
lAlter a certain stability of colour appears ) The method is not 
applicable to bodies opaque id the microscope, or having too 
strong colours of their awn , nor yet to bodies having a greater 
index of refraction than oil of cassia It may, too, pruve 
difficult sometimes to find a liquid sufficiently indifferent to Lhe 
object, llerr Maschke indicates bow the refractive indices of 
substances may be compared by his method, and (a more 
difficult task) numerically determined. He also gives a number 
of his own determinations. 

An interesting study, by Herr Holtz, of the electric discharge 
in insulating liquids appears in Wiedemann's Annahn, No. 12. 
Among other results the length of spark is found hardly at all 
dependent on quantity or on retardation of the discharge. 
Naturally it differs m different liquid*, but only in one liquid 
(sulphuric ether) did it increase with velocity of rotation of the 
disk (this appears to be due rather to the mode of preparation 
than to the nature of the liquid). As in air, wuh dissimilar 
electrodes, the spark-length is conditioned by the polarity of the 
electrodes The thickness, sound, and luminous force of the 
spark depend chiefly on the electric quantity and the retardation. 
The spark is thinner than in air, but brighter (brightest in rul- 
phide of carbon, least bright in olive-oil and ether). It is more 
crooked than in air. Throughout its length it shows innumer¬ 


able very small dark spaces. With large striking distance it 
appears within a largely-branching brush. (The appearances of 
the brush discharge, gut best in petruleum, are also described ) 

From dala obtained m various ports of Germany, Austria, 
and Switzerland ( Wted . Ann . No. 12), Herr Holtz finds a well- 
marked increase in nsk from lightning in these parts since 1854, 
while no such increase appears in the number of thunderstorms. 
Hence he infers the causes to be^telluric, and he suggests as pro¬ 
bable causes the clearing of forests and increase of railways 
(attracting storms more to towns and villages), further, the 
increased use of metal in buildings 

Prof, Bombini has lately communicated to the Bulogna 
Academy on interesting paper on spherobedry in crystallisation 
(Ktv Set. Jnd No 21), by which he means any known manner 
of production of a fibrous-radiate structure From a survey of 
facts lie concludes that the great phenomenon of crystallisation 
comprises two different orders of attractive energy In the first 
there is simple centralized attraction, with concurrence of the 
elements attracted to a common centre In the second there is 
attraction with directive polarity according to certain axes of 
symmetry, and concurrence of the attracts! elements towards 
nodal points in a certain reticular system. Between these two 
kinds of crystallogcnic action there are many gradations, or 
rather synthe.se-, superpositions Further, the correlations 
between the ‘■phericity characteristic of the Liquid state, the 
spherohedry of globosity with radiated structure, the isometry 
of radiate pseudo cubical groups ; leading from the amorphous 
state of liquids to the absolutely reticular state of the true crys 
tals (isotropic, orthopmumtic, and clinohedric) confirm the 
cubicity of the first system, and at the same time point to some 
further significant terms in the progressive c encs or the physical 
states of inorganic matter Prof. Bombini indicates three con¬ 
ditions I. Spherobednc crystallisation ; II. Polyhednc crys 
tallisalion , and III Pseuducubic, &c., crystallisation The 
third may be considered intermediate between the first and the 
second ; Lhe first appearing as a term of transition between the 
sphericity of the liquid state and the polyhcdiy of physical 
solidity. 


GEOGRAPHICAL NOTES 

The February Print tilings of Lhe Geographical Society opens 
with Cap! IIoldiLhs paper on the “Geographical Results of 
the Afghan Expedition" ; hut of more importance from a geo¬ 
graphical point of view arc Mr, Wilfred Powell's 11 Observations 
on New Britain and Neighbouring Islands " The latter is 
accompanied by a sketch-survey o? the north east portion of 
New Britain by the author, wh'ch of itself is of cunsidciable 
value. A correspondence between Admiral Ryder, Naval Com¬ 
mander ln-Chief at Portsmouth, and the Council of the homely 
follows, by which v\ e learn that the latter, m declining hioffer 
to establish certain medal's are of opinion that "the \ lan of 
granting medals to officers and seamen for independent surveys 
13 impracticable," and further that they do noL consider it their 
business to take any action in regard to au international cungress 
of hydrographers 

Under the title of "Union Gfographique du Nord de la 
France,” a geographical association was formed some time ago, 
with Us head-quarters at Douai, and branches at Amiens, Arras 
Boulogne, Cambrai, ChftTleville, Dunkerque, Laon, Lille, St. 
Omer, St. Quentin, and Valenciennes. In the first part of the 
Bulletin of the Union, which has been sent to u** p the list of 
members covers about fifty pages. The object of the associa¬ 
tion is by every means to prumote the development and spread 
of geographical knowledge, investigating specially auestio a re¬ 
lating to the industry, cominei ce, and agriculture of Ine region of 
the Nord, The Bulletin , a volume of some size, contains papers 
on the Exploration of lhe Sahara, Nordenksjold's last voyage, 
a Project for Exploring the Welle, the Proposed Canal between 
the Atlantic and the Mediterranean, and the Maritime and Com¬ 
mercial Statistics of Dunkerque In the Comptes rendus of the 
meetings of the various societies are abstracts of papers on a 
great variety of subjects, and there arc besides a geographical 
chronicle and a pretty full bibliography, We have no doubt 
the Association will do much good iu the North of France 

Prof Ujtalvy has left St Petersburg on his return from 
Central Asia, The tourney he made during last summer was 
not so mcce-sfulas his preceding [travels, because of a serious 
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illneas which kept the traveller in his bed for more than two 
months. Nevertheless the ethnographical collection 1 ; brought in 
are very interesting. 

The Smolensky Vestmh gives the following information as to 
Colonel Frjevalsky. lie was bom on April 12, 1839, at the village 
of Otradnoye, in the Smolensk district Ills mother and his old 
nurse, both still alive, were the fir*>t who inspired him with a 
v arm love of nature, and his life, on Lhe estate of his mother, 
contributed to the development of this love, He studied at the 
Smolensk College (gymnasium), and notwithstanding the desire 
of his mother, who wished him ti enter a university, he entered 
as a sub-officer in the Folotzk infantry regiment l'romoted to 
the grade of officer, he went to the military academy, and soon 
we find him as an officer during the Polish campaign, and after¬ 
wards as a teacher of geography and history in the cadet school 
at Warsaw. A keen liunter, he could not stay long 111 a city, 
and he soon undertook a journey to the Oussoun, This detei 
mined his ultimate career; the richness of the fauna and Lhe 
pleasure of hunting in uncivilised countries determined him to 
undertake further journey, first to Southern Mongolia, then to 
Lob-nor, and finally to Tibet, winch he reached last year 

Under the tide of “The Expiring Continent," Mr. A W 
Mitchinson gives an account of his travels in Senegawbia, 
mainly of journeys he made up the rivers Senegal and Gambia, 
The work contains no dates, thus detracting somewhat from 11s 
scientific value, and abounds with speculations and reflections on 
all sorts of subjects connected with Africa, His notes on what lie 
saw during his journeys are of value as showing the recent con 
dltion of the country visited, and, as may be inferred from the 
title, the authors views are rather desponding His inference 
from his observations on tlic small district veiled by him, that 
the African continent as a whole is “expiring,” is far too 
sweeping. While like the other continents it contains “desert 
places,” the bulk of it, so far as we know it, is capable of the 
greatest industrial development That its waters are drying up 
a? a whole there is no reason for believing, but evidently in this 
and in other respects there is ample room for trustworthy scientific 
examination 'lhe publishers aie Allen and Co. 

The February number of Ptlcrmatin's Miithalangett begins 
with a paper on the Chukchis on the shores of the Arctic 
Ocean, their number and present position, baaed on two aitides 
by O Nordqvist and Lieut Hovgaard. Dr Gustav Raddc 
contributes the first part of a narrative of hit j mmey to Talgsch, 
Aderbcijan, and Sawaian 111 1879-80 From the papers 111 the 
North American Rtz>nru a Jong account is given of M Desire 
Charnay's explorations of the rums in Cent! a! America There 
is au elaborate and detailed map, with arcompanying text, 
illustrating Dr Junker’s journey ihiougli the valley of the 
Chor Baraka, in the Egyptian province Taka in 1876. 

Messrs. W. and A. K Johnsion have sent us the first two 
parts of a “Statistical Atlas of England, Scotland, and Ireland, 1 
□y Mr. G, Thdiips Bevan, These two parts include Religiuu-> 
and Educational Statistic , and subsequent parts will be devoted 
to Industry, Crime, Marine, Agricultural, Railways, Geology, 
and Mining, &c. ; there will be fifteen parts in all. In the first 
two parts a vast amount of useful statistics are graphically 
exhibited on the maps, and systematically arranged in separate 
tables, Much of the information thus exhibited could not be 
obtained from any oLher single source 

No 90, the concluding part of the fifteenth volume of the 
Zfitschrtft of the Berlin Geographical Society, contains the con¬ 
clusion of the late Dr. Erwin von Bay’s interesting j mmal of his 
journey from Tripoli to GhSt and Air, and a paper on lhe region 
which caused the recent contest between Chili and Bolivia, by 
Dr C Marten lhe rest of the number, 130 pages, is occu¬ 
pied with the bibliography of Lhe past year, one of the most 
valuable features of this most important of geographical journal** 
The bibliography is practically exhaustive, u arranged in a 
thoroughly systematic manner, and includes works relating to 
all departments of geography. 

M. Sibiriakoff has safely returned to St Petersburg, where 
he had a brilliant reception. At a meeting of the Society for the 
Furtherance of Russian Commercial Navigation, M. Sibiriakoff 
pointed out the grave errors contained in Russian marine charts, 
which caused two of his captains to mistake the Gydnn Bay for 
the Yenisei Estuary. Th'y entered it on September ia, and soon 
met with thick-packed ice. The NordlandfoA stopped at once, 
the Oskar Dickson proceeding some too versts further to the 


south Thence the travellers had journeyed to Obdorsk, with 
Samogedes as guides. 

Tub Ruppell fund at Frankfort-on-thc-Main, which was 
founded in honour of the Nestor of African travellers, Dr. 
Eduard Ruppell, and for the Lxclu*iive object of supporting 
scientific exploration, consisted of the sum of 35,570 marks 
(1770/) at the end of last year From this the Scnkenberg 
Naturforschende GesellschafL, at their last meeting, granted the 
sum of 3000 mark** (15a/ ) to Dr. Wilhelm Kobelt of Schwan- 
beim, an eminent concholugist l)r Kobelt is now engaged 
upon the investigation of the existing and fossil moliuskan fauna 
or the Mediterranean, and had dining the last few years re¬ 
peatedly visited Italy and Sicily for ibis purpose Ills next 
lour, which is to extend from March to September, will com¬ 
prise Spain, Algeria, and, if possible, Morocco. We may 
remind our readers that the journeys of Drs. Noll and Grenadier 
to Spam and the Canary Islands 111 1871, as u (.11 as tho^e of 
Verkruzjn to Newfoundland in 1874 and 1875, were dso largely 
supported by grants from the Ruppell fund 

Glodetical measurements will be begun next spring on tlic 
stretch between Great St Bernard and the St. Gothard for 
connecting together the Italian and the Swiss geodetical net¬ 
work 

A NICW expedition will start, next spring, for the exploration 
of the Obi, under the direction of M Moi*.eeff Six pupils of 
the Marine School of Arkhangelsk will accompany him 

There is some talk of uniting the three geographicil societies 
of Switzerland, those of Dtme, Geneva, ana St. Gall, as well as 
those which may be created afterward*., into one great Swiss 
gcjgraphical association, which will have a central committee 
and ail annual general assembly devoted to the study of geo- 
giaphical qucatiuns, and especially of those which have a 
commercial intei est 

Under the Lille of "Das, Frauenlebcn der Erde,” illustrated 
by A. von Schweiger-Lercheufeld, A Hartleben of Vienna has 
published a highly interesting description of the social life of the 
u omen of all nations The work contains much that is of 
ethnographical value, and the nu nerou*. w'ell-executcd illustra¬ 
tions, as well as the attractive style of the text, are likely to 
rtuder it of popular interesL. 

The Austrian Section of the German and Austrian ’Alpine 
Society held its annual meeting at Vienna, on January 26 last. 
The Section now numbeis 1302 member*., 

On January 29 a branch of the Berlin “ Centialverem ” for 
commercial geography was formed at Dusscldorf. The new 
bianch is directing its main attention to South Africa 

In the place of the late I)r Mook, Dr Mantlicy has joined 
the Kiebeck expedition, which w ill leave Cairo in tne course of 
a few days, and will, find of all, proceed to Socotra by way of 
Aden 


ABNORMAL VARIATIONS OF BAROMETRIC 
PRESSURE IN THE TROPICS AND THEIR 
RELATIONS TO SUN-SPOTS, RAINFALL , 
AND FAMINES 


jVTR F CHAMBERS, 111 his valuable and highly interesting 
article (vol xxm p. 88) under the above title, has made an 
important step towards placing the relation between secular weather 
changes and san-spots on a more substantial ba*is than it has hither¬ 
to occupied This has been mainly effected by his employing the 
mist reliable data we at present possess of the latter phenomena, 
thereby bringing the salient features of their minor variations for 
the first time into direct jeoinpanson with a definite meteoro¬ 
logical dement, which, it may be remarked, possesses the distinct 
advantage of representing the integrated effect of changes 
occurring throughout the entire atmospheric envelope 

He his also show r n how Lhe remarkable lag which takes place 
m the occurrence of the dntical barometric epuchs at the more 
easterly stations may be utilised to previse famine^ from a 
knowledge c»f what is going on at m;>re westerly one*i. 

This however would only be practicable if we knew for certain 
that famines 111 all the districts mentioned, invariably took their 
rise from one set of conditions, such as failure of the usual 
summer rains, preceded and accompanied by high barometric 
pressure. In attributing the majority of Lhe famines occurring 
within the tropics to such a proximate cause, Mr Chambers 
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would so doubt be correct, but this relation between pressure 
and rainfall, strange though ihe fact may appear, does not appa¬ 
rently hold in the winter in the sub tropical region of Northern 
radii, nor is famine always caused in thu region by a failure of 
summer rain alone 

For as Mr. S. A. Hill has shown in a paper on 11 Variations 
of Kainfall'in Northern India" ("Indian Meteorological 
Memoirs,” No vii, p 204), a heavy winter rainfall generally 
coincides with a high barometric pressure over Northern India, 
and vice vers A , while two of the most severe famines m Mr 
Chambers' list, vi/ , those of 1837-38 and 1B60-61, m Northern 
India were caused by "a partial failure of the summer mins, 
followed by an almost complete absLnce of ihe usual winter 
fall.” 

It is straining the evidence therefore to attempt to relate the>*e 
fammes, as Mr. Chambers has done, to the previous occurrence 
of high barometric pressures, since if the law just quoted held 
good, the famine of 1860-61 was mainly due to the absence of 
winter ram, caused by the loiu pressure winch observations show 
actually existed at that time, and the same was very probably 
the case in 1837 38, a strongly-marked epoch of sun-spot 
maximum 

It has moreover been shown by Mr IIill in the paper just 
referred to Lbat "the summer rains of the NorLh-'W est Provinces 
and Kajpoatana have failed quite as often when un-spots were 
numerous as when they weie few, but whereas in the former 
case a comparatively slight seal city has geneially been developed j 
into a severe famine through the failure of Lhc winter nuns, this 
has seldom happened in the latter case, the distress at such 
times being illeviated by the m-ga» henng of the rabi liarve t„ 
rendered more abundant than usual by a copious v mtei fall *' 
This saving clause with respect to the winter rainfall of Nuithern 
India does not unfortunately apply to Southern Jndn, where 
failure of the usual mcnsomi supply means drought and prubably 
famine until the next monsoon, f e fur an enlire year 

On the whole it is plain that high and low atmospheric 
pressures differ specifically in their effects in different parts of 
the Indian peninsula, since while the furmei is generally asso¬ 
ciated with drought 111 the southern province*, the latter in the 
winter is almost equally fatal in the northern piovinus If 
therefore the future prevision oi famines is m he b.istd on the 
empirical law connect mg high bai ometric pressure with the occur- 
rence of druught nnd famine, propounded by Mr Lhambcis, it 
must be remembered ill at this law stnctly applies only Lo regions 
wheie the annual water supply is dependent upon the muro00ns 
alone, and thercfoie lying for the most pail between the two 
tropics 

It may be remarked that at leasL half of the Indian peninsula 
lies north of the tropic of Cancer 

Though I am sceptical as lo the idea of motion from west to 
east, conveyed by the existence of a log at the more easterly 
stations, this m no way affects the possibility of prevision as long 
as the lag remains fairly constant I am therefore of opinion 
that m regard to this question the evnienm furnished by Mr 
Chambers is exceedingly valuable, and that so .long as districts 
are only taken into account that lie within the tropics, such as 
Southern India, the possibility of prevising famints by noting 
the occurrence of barometric maxima at more westerly stations 
may in time be accomplished For Noithern India, and pro 
bably other similar sub-tropical regions, the mattci is at present 
more complicated K Douglas Archibald 

P S.—In the preceding letter 1 have only dwelt upon the 
limitation to be applied to Mr. Chambers’s conclusions in the 
case of Northern India. It is obvious however that there are at 
Least two distinct difficulties tc be explained, before they can be 
finally accepted, even for countries within the Tropics, viz, (1) 
Why the barometric waves should commence on one meridian 
rather Llian on another, and (2) if, as Mr Chambers thinks, the 
waves of pressure travel slowly round the earth, why they do 
not reappear at the place where they started after an interval of 
■boat one year and eight months (calculated from the lags given 
in Mr. Chambers’s paper), At present there does not appear to 
be the slightest evidence to show that they reappear at all, and 
if they do not, when and where do they disappear ?—E, D. A- 

Mr. E. D. Archibald states in his friendly criticism of my 
paper on Abnormal Variations of Barometric Pressure in the 
Tropice, and their Relations to Sunspots, Rainfall, and 
Famines,” that the occurrence of a decided lag m the baro¬ 
metric movements at easterly, as compared with westerly 


stations, could only be utilised to previse famine 1 ) if we knew 
for certain that famines in those districts to which the method u 
applied invariably took their rise Jiom one set of conditions, 
such as failure of the usual summer rains, preceded and accom¬ 
panied by high barometric pressure, It appears to me, how¬ 
ever, that if the variations of the rainfall can be <Itfinitely related 
in any manner tu the corresponding variations of Lbe barometric 
pressure, there is no necessity for such a limitation If, for 
instance, in Northern India, "ft heavy winter rainfall generally 
coincides with a high bai ometric pressure, and vne vend," as 
Mr. Archibald seems prepared to admit, then the occurrence m 
the 701/iter of a hifi pressure would poitenJ a heavy winter rain¬ 
fall, and vi id vei of, and in Lhis case the failure of Lhe winter 
rains might be fore men by observing the progress eastward of 
the barumctric minima. 

But I am not aware that the relation above mentioned between 
the barometric pressure and the winter rainfall of Northern India 
has yet been worked out with sufficient definiteness for the pur¬ 
pose in view, for although there docs appeal to be some evi 
dcnce 111 favour of that relation wheu the average pressure and 
the total rainfall of the whole winter are taken into account, yet 
on the other hand it l', now known that Lhe short rainy peiiods 
of the winter are periods of relatively loto pressure It is not 
linpiobablc iJial ihese period* of low pressure, and the rainfall 
which accompanies them, are connected with the feeble cyclonic 
disturbances which (os appears from the chails of storm- 
tracks published by the American Government) occasion illy 
enter the noith-wesi of India in the winter months and liavel 
down the Canges Valley somcLim s as far as Bengal 1 he facts 
concerning ihere wnilu 1.1111s seem to accord fai heller wnb this 
\iew of tiiur ougin than wiLh lhe old notion of I heir connection 
with Lhe uppei anti-nionsoun cuucnt, an idea winch I ohserve 
has now Iillti abandoned by Mr iHanford, the Meteorological 
Reporter to Lhe Government of India, although up to a recent 
daLc it was ^till ietainr.1 by some other Jndun meteorologists. 
The question is as \ei involved in much obreunty, and I must, 
with Lhe above suggestion, leave it to be dealt with by those 
more immediately concerned 

But whatever the relation between the winter lamlall and the 
barometric picture nuy be, I cannot help thinking that Mr. 
AtLbilialrl attaches an Lxaggeiated relative impui Lance to these 

intei lain", for, from the lcgister of Allahabad, the capital of 
the province, it appears that the wintu lain amounts on the 
average lo only 1 54", whereas tlieaveiagc summer lain amounts 
to 3G 84". And Miiularly at Delhi, the average total wintpr 1am 
is only 3 OI", while th it of the summer is no Jess thin jq 60" 
Such being the case, I think it would be difficult to prove that 
"the famine of 1S60--61 in Lhe North-West Frovincis wag 
mainly due to the nlicence of the winter ram,” more especially an 
the summer rain of i860 in that province wns deficient to the 
ixtent of nearly ollc-JiaJf, the fall having amounted to only 54 
per cent of Lhe average 

Neither does it seem clear why the methods of Forecasting the 
general chaiacter of a coming season, which are suggested in my 
l>aper, should of necessity be applicable only to mtertrnpical 
regions. Tt is tiue that 1 have dealt only with baromctnc data 
furnished by staLmus lying within the tropics, but my only iea r on 
for doing so was that thcic seemed a better piospecl of obtaining 
definite results from the records of tropical stations, where the 
weather is generally of a comparatively settled character, than 
fiom those or stations situated in extra-tropical regions, where 
the weather is generally more disiurbed Indeed I am not 
without hope that the results 1 have obtained will induce 
European meteorologists to take up the subject with a view to 
the possibility of prevismg the general character or coming 
seasons in Europe from observation! recurded 111 America 

Frkd. Chambers 


STANDARD THERMOMETERS 

T^EAR SIR,—The Kew Committee hAve instructed me to 
forward you the enclosed Memorandum on Standard 
Thermometer 1 !, and to request on their behalf that you would be 
so good as to publish it in Nature if you consider it suitable 
for insertion. G. M Whipple 

Kew Observatory, Richmond, Surrey, February 9 

Dr. Leonard Wat do hat recently communicated to the 
American Journal of Science an article entitled "Papers on 
Thermometry from thr Winchester Observatory of Yale College." 
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In it he treats or the errors of three standard thermometers con 
fitructed for linn at the Kew Obsmatory, and after describing 
minutely the instruments, the manner in which he verified the 
accuracy of the positions of tlie fixed points, and the appliances 
he used in the work, proceeds to state that he then rigorously 
examined the thermometers for errors depending on calibration 
Of these he says “ The results of our calibration are given in 
the following table The ubseivalions were made with Appa¬ 
ratus II , and special care was taken to guard against any changes 
of temperature The reduced results are as follows, where each 
line is the mean of three observations : — 


Thermo¬ 

meter 

Dale 

(.<>111- 

Ejctreme puud 

readmits length of 

col 

Lurrrction fir 
calibration error 

Kew, 578 

ifl9o 

Oct 15 

! 

- 11+ 33*6 I 3 2 4^7 At 32 C -+0*007 

+ 31 04 65 1 1 32 507 65 C - -0*014 

+ 637+ 98-6 j 32 487 99 C. = +0*007 

Kew, 584 Oct. 15 

i 

1 

1 

+ 32 2+ 82 3, 49 040 
+ 76*1 + 127 3 | 49 068 
+ 119 1 + 170 1 i 49 078 
+ l62'2 + 2I3’2 49 060 

79F = |- 0‘021 
I2-J F = -0 006 
166 1‘. — -0 016 
212 F — +0*001 

Kev\, 585 

Ocl 15 

- ro+ 50 9 | 49 813 
+ 49 o+ioo 9 49 843 
+ 99 1 + 151 7 | 49 M2o 
+ I48 9 F 201 O | 49 807 
+ 199*2 + 250 8 49 747 

50 C = +0 015 
100 L — 0 000 

150 C = 1 0 008 
200 L — + 0 029 
250 C — +0 no 


Remarks —The observations weie ill made by daylight, and 
at one silting for each thermometer T.he extreme vauatiuns of 
the tempeiature of the room during the obseivations as measured 
by two thermometers, one at each end of the tube being measured, 
were as follows — 

Kew, 578 - 00 F 

584 -oil' 

585 - o 1 T. 

The length of the column used for the Kcw calibration, and 
by which the thermometers were graduated, was 5 02G C for 
Kew 578, 10° 405 F fui 584, and io r 673 h , For Kcw 585 We may 
therefore conclude that between o° and 100’ C, the errors of the 
three Kew standards depending on the calibration are practically 
insensible, for the errors shown above aie tou small to be 
certainly detected, owing to the width of the lines which make 
up the giadualinn of the thei mnmeter scales 

Accidental errors of giaduation could not be guarded against 
except by the dnect examination of e^ cry degiee, and that 
accordingly has been done 

The tedious examination of each degree was accomplished 
with ihe aid of Prof. J E Kershner We used the apparatus I , 
and each degree was measured twice The resulting means were 
expressed in terms of hundredths of one division of the eye-piece 
micrometer, and gave a subdivision of about TT ft ro , ishi an d 
Trxo of I" m the cases of Kew 578, 584, and 585 respectively 
Tnere were about 2300 separate micrometer readings made, and 
the result of the reductions shows that no sensible accidental 
errors have been introduced into the graduations of these 
standards 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —The latest edition of the schedule of subjects 
for k the Moral Sciences Tnpos fully recognises physiology In 
the advanced part of the examination special knowledge is 
required (1) of the physiology of the senses and of the central 
nervous system ; (2) of experimental investigations Into the 
intensity and duration of psychical states , and (3) of such fact* 
of mental pathology as are of psychological interest, Questions 
will also be vet relating to the philosophic treatment of the 
relation of body and mind as regards both the method and the 
general theory of psychology. Mr, Lewes’s M Problems of Life 
and Mind," vols, lii, v. p Dr. Michael Foster’s " Text-book of 
Physiology,” Book iu lf Wundt's “Fhyslologische Psychologic,” 
Fechners “ In Sachen der Psychophysik,” MandpleyA 11 Physio¬ 


logy of Mind ” and “ Pathology of Mind ” are among the books 
recommended 


Mr J. M. H Munro, D Sc, Lond., l'CS, has been 
elected resident Professor of Chemistry 111 Lhe Wilts and Hants 
Agricultural College, Duwnton, Salisbury, and he will act in 
co operation with Prof A If Church, M A Oxon Dr Munro 
headed the list 111 first-class honours in chemistry at both of the 
examinations for the B !jc degree, and obtained the chemical 
exhibition of lhe Umver-ity in 1874. He was also classed in 
botany and vegetable physiology, and in logic and moral philo¬ 
sophy, and took the Doctors degree in 1877 He recently 
received a grant from the Chemical buciety 111 aid of a research 
on which he is at present engaged 


SCIENTIFIC SERIALS 

The Piotcedtnjjs of the Royal Irish Academy Science part 
5, vol m , series li, December, 1HK0, contains—W R Roberts, 
on the satellite of a line meeting ,1 cubic.—A II Anglin, mathe¬ 
matical notes.—Prof. J P O’Reilly, 011 the directions of main 
lines of jointing observable in the rocks about the Bay of Dublin, 
and their relations with adjacent coast lines ,—also on Lhe corre¬ 
lation of the lines of faulting of the Palamow coal field district, 
Northern India, with the neighbouring coast lines —Prof E 
Davy, preliminary report on some new' organic nitroprussides — 
Prof VV King, preliminary notice of a memoir on rock-jointing 
111 its relation to phenomena in physical geography and physical 
geology —J. F Knott, on some anomalies in human anatomy 
(woodcuts).—Prof Mackintosh, note on the occurrence of a 
premaxillo-frontal suture in the skull of the koala {Phascolarctos 
titureu r (with plates 10 to 13) —G H and G A. Kmahan, 
euntes or basic felstones nf Silurian age —G II Kinahan, sup¬ 
posed Upper Cambrian rocks in the counties of Tyrone and 
Mayo 

r I HE Proi ceding j of the Royal Irish Academy —“Polite 
Literature and Antiquities,” part 2, vul. 11 senes II, December, 
1880, contains the following papers of interest to the student of 
nature —W Frazer, description of a great sepulchral mound near 
Donnybrook (111 Co Dublin), containing human and animal re¬ 
mains, as well as some objects of antiquarian interest referable to 
the tenth or elf ill centuries (woodcuts).— G Allmann Armstrong, 
particulars relative to the finding of human remains in the neigh¬ 
bourhood of Dundalk (woodcut) —K J Ussher and (J H 
Kinahan, on a submarine crannog at Ardmore, Co Waterford 
(plate I and woodcut) —Thns Plunkett, on an ancient settlement 
found about twenty-one feet beneath the surface of the peat in 
the LOal-bog at lioho, Co Feimaiagh (plate 2) 

The Scientific Proceedings of the Royal Dublin Society^ voL 11 
new senes, part vu , November, 1SS0, contains — V. Ball, on 
the mode of occurrence and distribution of diamonds* in India — 
A B Wynne, on some points in the physical geology of the 
Dingle and Ivcragh Promontories —Dr C A. Cameron, on the 
action of waLer upon mercuric sulphate —J H I uby, voluntary 
act of self destruction by the worker bee —G. F, Fitzgerald, 
F I C T) , note* on fluorescence.—'Ihos Plunkett, on chert in the 
limestone of Knockbeg, county of Fcnnnnagh (woodcut) — 
U M, Barrington, M. A , on the introduction of the squirrel into 
Ireland (with a map). 

Vol 111 , new scries, part 1 , January 1881, contains C E 
Burton and Howard Grubb, 011 a new form of glin^t micrometer 
for u*-e with astronomical telescopes (plates 1 to 4) —E. T. 
Hardman, on a travertine trom Ballisodare near Sligo, containing 
a considerable amount of strontium.—W. Smith, preliminary 
note on the manufacture of paper from melic grass (Mohma 
caru/ea ).—Ik M'Ardlc.—On some new'01 rare Irish llepaticic 
(with plates 5 and 6).—Percy Evans Freke, on North American 
birds crossing the Atlantic (with tables). 

Journal and Proceedings of the Royal Society of New South 
Wales , vol. xm , 1879 (Agents m London Messrs Truhner 
and Co.), contains—On the “gem” cluster 111 Argo, by H. C 
Russell.—On the water of Sydney Harbour, by the Key. W H. 
Sharp.—On the anatomy of Distich opora, with a monograph of 
the genus, by Rev J E. Temson-Woods (two plates),—On the 
geological formations of New Zealand compared with thoie of 
Australia, bj Dr. Jas Hector.—On the languages of Australia 
in connection with those of the Mozambique and of the south of 
Africa, by Hyde Clarke.—On Otteha pratenta, F v. M., by 
Baron von Muller, with a plate (an altsma like leaf-unpraBEion 
from the green-bush quarry near to Parramatta, apparently allied 
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to Ottfha ovahfoha) —On a compiled catalogue of latitude 
■tars, epoch 18S0, by H. 5 Hawkin'*, —On the occurrence of 
remarkable boulders in the Hawkesburg rocks, by C S. Wilkin¬ 
son.—On the Wentworth humcane, by H C. Russell —Abstract 
of the meteorological observations taken at ihe Sydney Observa¬ 
tory, by H. C Russell, (January to December 1879). 

American Journal of Science, December, 1880 —Note on the 
zodiacal light, by H C lewis.—The early stages of remlla, 
by E. B Wilson.—Geological relation? of the limestone belts of 
Westchester, co. New York, by S D Dann —Abstract of some 
palseontogical studies of the life-history of Sptrxfer brevis , H, by 
ll. S Williams.—Index to vola. xi -xx 

Journal of the Frmrtfhjl Institute, January.—Fxpenments 
with the Forkina machinery of the steam yacht Anthracite, by 
Chief-Engineer Isherwood—The dt termination of silicon and 
titanium 111 pig-mm and 1 teel, by Dr. Drown and Mr. Shimer. 
—An adaptation of Bessemer plant to the basic process by Mr 
Holley.—-The value of the study of the mechanical theory of 
heat, by Mr. Wolff—Blasting, by Mr KirU — On the whole¬ 
some ne'-s of drinking-water, by Mr. llaine?—An inquiry into 
Ihe laws of the beautiful in music, by Frof Claike 

The last number of the Journal of the Physical and Chemical 
Society (Russian) contains besides minutes of meetings, papers 
on the electrolyse of formic and mellite acids, by M N Bunge. 
—On the variations of the quantity and pressure of oxygen in the 
lungs by Frof. Ivan Setchenoff —O11 products of the decompo¬ 
sition of albuminous matters, by Dr Danilevsky —On hops by 
M Tchekh ; and several smaller notes on organic chemistry.—In 
the physical part, M. Shvedoff continues his researches on bail, 
trying to establish by vanous very interesting arguments the 
cosmic origin of hail, which he considers as a variety of meteo¬ 
rites.—M. Kcinboth describes a new naphtha barometer which 
has a great sensibility.—M Van der Hith gives several new 
mathematical formulae concerning electrodynamics 

The Schnftcn der physikaluch oho nowise ben Gcstllschaft xu 
Komgsberg (1879, 1. and 11. , 1880, 1 ) —These parts contain 

the following papers —On the Undo fungus, by Dr Canary — 
On the Gastrna theory, by Prof Kupffer—On pisciculture, by 
Dr Scidlitz.—On some acoustical and optical experiments with 
the telephone, by Prof. Berthold —On the phonograph, by 
Dr Zenker.—On the ancestors of carnivora, by Dr. Albrecht — 
What is species, and what variety ? by Dr Cmpary.—On bacteria, 
by Dr Baumgarten —On the observations made at the station 
for measuring the temperature of the soil in various depths at 
the Botanical Gardens at Konigsberg, by Prof K Dorn —On 
some periodical phenomena in inorganic nature, by Dr Jentsch. 
—On the ancestors of hoofed animals and Edentata, by Dr. 
Albrecht.—On the rhythmical motions in the animal and in the 
human body, by Prof Gnmhagen.— On the fauna of New 
Zealand, by Frof Zaddach.—On the archaeopteryx, by Frof. 
Zaddnch —On the ancestors of rodentm, by Dr. Albrecht. 

Bulletin de l'Academic Roy ale des Sciences {de Bihtque), No 12, 
1880 —Application of the tuning-fork to study of the propagation 
of sound and vibratory movements in liquids, by M. Montigny — 
On the falling stars of November 27, 1880, observed at Bruscels 
Observatory, by M, Houreau —On two plesiosaurs of the lower 
lias of Luxembourg, by M van Beneden —Science and the 
imagination (lecture at public stance), by M. Stas —Voyages 
and metamorphoses of a drop of water, by M. Van der 
Mensbrugghe.—Announcement of the results of prize compe¬ 
titions.—Reports on memoirs, &c. 

Rsvuta Scicniifico-lndustruilc. No I, January 15 —Singular 
verticillate configuration (in the form of a rose) of the laminae of 
crystallised w ater, by Prof. Bombicci —On storms, by Prof. 
Cantoni —A modification of the Ruhmkorff coil, by Dr. Scarpa 
and S. Baldo.—Two new species in the Mediterranean fauna, by 
Prof Kichiardi.—Some ammonites of the middle lias, by S. 
Canavan.—Paramagnetism and diamagnetism of liquids, by 
Prof. Marangoni.—Experiments proving that air saturated with 
moisture 11 an insulator as well aj dry air, by the Fame. 

Journal de Physique, January.—Atmospheric absorption of 
ultra-violet radiations, by M. Cornu —Experimental researches 
on the psychrometer, by M. Mad de Llpinay.—On the division 
of instantaneous currents, by M. BrUIouin.—Electric rjr plorateur 
of M. Trouvrf, by M. Gunel.—M. Trouvl’s apparatus fnr exa¬ 
mination of deep natural or artificial cavities, by the same.—On 
resultant sounds, by M. Nlcotn. 


SOCIETIES AND ACADEMIES 

IONPON 

Royal Society, February 3,—Prof, Owen read a third part 
of his description of the great extinct horned lizard of Australia 
(,Megalania pmea ) The materials had been transmitted from 
the came formation ard locality-petrified drift-bed of King’s 
Creek, Queensland, ns the subjects of Part 2, and were discovered 
by Mr. Geo. Fred. Bennett, about thirty feet from the fossil 
skull. They proved to be, when recomposed, the opposite 
extremity or the animal, and consisted of an ossified sheath of 
the tail, in annular segments supporting conical cores of horn-like 
weaprns Of these segments the three terminal (nes hod 
coalesced , a fouilh detached segment fitted the antepenultimate 
ring Each ring, save the last, Hipported tw o pairs of born cores, 
of which dimensmns w ere given and drawings exhibited of the 
natural sue From tip to lip of the dorsal pair of the antepen¬ 
ultimate segment measured ten inches. In this segment was 
included ihe corresponding vertebra, exemplifying the caudal 
modifications of the type of the dorsal, sacral, and other vertebrae 
of Megalania described m the parts communicated to the Royal 
Society in 1858 and 1880. Tnc author then entered into an 
exhaustive review of analogous caudal armatures in other animals. 
The nearest approach, in ihe class Riptiha , was made by the 
small existing Australian lizard (Moloch hotndus) and by the 
Uromastixpnneeps, recently described by the late Arthur \V. E. 
O’Shaughnessy, of whom Prof. Owen spoke in terms of deep 
regret and respect 

The mpports of the caudal horns or spines m the above ‘■mail 
liznrds retained the immature condition of fibro-cartilage. Ex¬ 
amples where histological de\elopment had proceeded to ossifica¬ 
tion were cited from recent nnd fossil Reptilta . In the latter the 
nearest approach to the caudal armature of Mejptlanta was pre¬ 
sented by the Sitlufosatints, of the Dorsetshire has. A still 
nearer resemblance to the singular structures described in the 
present paper was made by certain extinct species of gigantic 
armadillos, e g. Glyptodon asptr, from South American tcriiancs. 

The author ass< ciated this repetition or lingering of a reptilian 
osteodermal character in the mammalian class wulh the previously- 
known repetition of the horny scutation of lizards 111 the mam 
malian pangolins ( A/ants ); he referred to the low dental condition 
in the numerous similar simple teeth of armadillos and the still 
lowei characters which bad suggested the ordinal term " Eden¬ 
tata ” lie cited Ihe tenacity of life and long continuance of the 
muscular irritability after death in the sloLhs; the winter sleep 
of baLs and certain rodents, with their faculty of circulating blood 
in Ihe venous state ; the quills in hedgehogs and porcupines os 
indicative of a repetition of a dermal character of an oviparous 
class ; the anatomical modifications giving a faculty of flight, as 
in Pterosaunans 

1 he sole common organic character of, nnd peculiar to, such 
members of a large and otherwise much varied group of mam¬ 
mals v as a cerebrum, small, not extending upon the cerebellum, 
smooth or with few and simple convolutions, but w ith Ihe hippo¬ 
campal commissure ascending to connect the hemispheres above 
the lateral ventricles, and so constituting the anthropotomical 
11 corpus callosum." A still lower group of mammals had no 
such commissural development, but this common cerebral charac¬ 
ter was associated with as many and great variations of inferior 
structures as in the I issencephala. The Lyencephala included 
the marsupials and monotremes. 

In the ancussion which followed the reading of the paper the 
chief objection was an averment that the author had no evidence 
of its subjects having belonged to Megalania pnsca , and that 
they were more probably parts of rome Cheloman reptile. 

To this the author replied Lhat be had evidence both negative 
and positive. From the year 1857 he had received parts of the 
skeleton of a great terrestrial reptile from localities hundreds of 
miles apart in the provinces ol New South Wales, Victoria, 
Queensland, but not a single fragment of a carapace, plastron, 
or other characteristic part of a Cheloman ; every large rep¬ 
tilian fossil was not only 11 Laced ion,” but of the very genus and 
species Megalania frisca t Perhaps no port of the axial skeleton 
was more differentiated than the occipital vertebra in a lizard 
and a tortoise. In the latter the elements remained as distinct 
as in a fish, in the former as confluent as in the mamma], this 
at least was the case in Moloch as it Is in Megalania Finally 
Prof. Owen pointed to the vertebra in organic connection with 
the tail-sheath m Ihe fossils last received; it was Lacertian, not 
Cheloman. 
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“On a Method of Destroying the Effects of Slight Errors of 
Adjustment in Experiments of Changes of Kefmngihihty due to 
Reis fire Motions in the Line of Sight/’ by E. J. Stone, FRS, 
Director of the Rndchffe Observatory, Oxford 

Let arrangements be made for the reversion of the pi isms 
without any disturbance of the other optical arrangements, in 
eluding, of course, the position of the cylindrical leas, if one be 
Hied Any slight errors of adjustment which prevent the light 
from the star and the comparison light from falling upon the 
train of prisms under the same optical circumstances, so far as 
mere directum is concerned, will nave opposite effects in the re¬ 
versed positions of the prisms , but the separation of the emergent 
lights due to relative motion will remain unchanged by the 
reversal of the positions of the prisms 

If, therefore, the apparent change of refrangibility due to 
relative motion remains unchanged by the reversion of the 
prisms, all doubts about the effects of errors of adjustment will 
be removed But if the results in the reversed positions of the 
prism gensihly differ, then the existing error* of adjustment 
must be removed, or their effects allowed For by talcing a mean 
of the results in reversed positions, befure any reliance can be 
fairly placed upon the determination of relative motions in the 
line of sight 

A reversible spectroscope was ananged by me, and made by 
Mr, Simms, some ycirs ago, but [ have never miicc had an 
equatorial, with a goad driving clack, under my control, w lLK 
winch the experiment indicated could be properly tried 

With the direct prisms now in nse the required reversion can 
be easily arranged I am not likely foi some time to have the 
m>e of a good equatorial, and 1 therefore publish tlie plan with 
the hope that some one more furtunately situated may give it a 
fair trial 

The experiment is a crucial one, and m my opinion should be 
tried. 

Chemical Society, February 3.—Dr Gladstone, vice pre¬ 
sident, in the chair—It Mas announced that a ballot for the 
election of bellows would lake place at the next meeting of the 
Society —Thi following papers were read-—On the estimation 
of organic carbon in air, by Drs Dupre and Hake, The carbon 
is converted into carbonic acid by passing the air ovei heated 
oxide of copper; the carbonic acid thus produced absorbed b/ 
baryta water, and the carbonate is converted into sulphate which 
is weighed. The carbonic acid present in the air, as such, m 
estimated in a similar way and deducted The mean quantity of 
organic carbon in ten litres of ordinary London air was 0*000154 ; 
Boussingault and Verser found ten times as much The authors 
also refer to the results obtained by Pettcnkofer in his v ell- 
known experiments on the elimination by animals or H and 
CH 4 Pettenkofer seems to hive entirely neglected the organic 
carbon in the atmosphere, and thus his results require very 
important corrections.— On k the action of the copper-zinc couple 
upon mtiates and the estimation of nitric acid in water analysis, 
by M W Williams, Some strips of clean zinc foil are placed 
in a wide mouth stoppered bottle and covered with a 3 per cent 
solution of copper sulphate when the zinc has acquired a suffi¬ 
cient coating of copper the solution is poured off and the copper 
zinc couple washed. The water to be analysed is then poured 
on the couple and allowed to remain for some houn at 24* C , 
after the addition of a Uttle pure sodium chloride. The nitrate* 
are thus completely converted into ammonia, which is estimated 
by tieaslensing.—On the position taken by the nitro-group on 
nitrating the dibromo-toluenes, by R. Nevile and A Winther.— 
On some of the various derivatives of toluene and the tolnidines, 
by R.'Nevile and A. Winther 

Anthropological Institute, January 25 — Anniversary 
Meeting,—Edward B. Tylor, F.R.S , president, in the chair — 
Dr, Tylor, the retiring president, gave the annual address on 
the year’s progress of the science of man and civilisation. He 
described the excellent arrangements in the United States for 
supplying Indian agents, missionaries, and others in contact with 
native tribes, with manuals to guide them in collecting informa¬ 
tion as to laws, customs, language>, religion, &c , the very 
memory of which will die out with the present generation of 
Indians. He contrasted the active intelligence of the United 
States in this with the fact that the Dominion of Canada, though 
kindly and wise in their practical management of the Indians, 
do not seem alive to the value of the scientific knowledge which 
is being lost among them for want of a little cost and trouble in 
collecting it. Dr. Tylor also spoke of Prof. Flower's study of 
the mountaineers of Fiji, the Kai Coin, a race who have the 


narrowest skulls of all mankind The public have not yet 
become aware of the value of minute measurement of skull 
dimensions, but Prof. Flower has clearly shown in it a means of 
bringing the study of races under arithmetical calculation, a step 
which will do much to bring anthropology among the exact 
sciences —The new president is Major-General A. Pilt-Rivers, 
F R S 

Physical Society, February 12 —Prof W. G. Adams m 
the chair.—Tins being the annual general meeting, the yearly 
report was read by the Chairman, Die report showed that the 
Society now numbered 321 members as against 298 of lost year 
Two eminent members, Sir T II Elliot and the Rev Arthur 
Rigg, had been lost by death The*£ociety had decided to 
republish the scientific papers of Dr "Joule in a collected form 
— Dr, Atkinson, treasurer, read the balance sheet for the past 
year, which showed the Society to be nourishing —The new 
Council and Officers were then elected, Sir \V Thomson retain¬ 
ing the presidency —Mr Bake well and Herr G Wiedemann 
were created Honorary Members —Votes of thanks were passed 
to llie Lord* Commissioners of the Council of Fducation for 
granting the use of the meeting room to the Society, to Trof, 
Adam 1 * and to Dr Guthrie, the demonstrator, the auditors, and 
the secretaries, Professors Rheinhold and Roberts —The meeting 
nas then resolved into a special general meeting, and a resolution 
pul and tarried giving the Council power to invest money of the 
Society 111 the name of the Society, or oF persons appointed by 
them, in certain stock, home and foreign —The meeting was 
then constituted an ordinaiy one, and Mr T WnghLon, C E., 
read a paper by Prof Chandler Roberts and hvnself on the 
density of fluid bismuth By means of the oncosimcter, an 
instrument which records on a band of paper the sinking or 
floating effect of a ball of the Rohd metal immersed in the 
molten metal, Lliey had determined the density of fluid bismuth 
frum six experiments to lie 10 055 A former value by a dif¬ 
ferent method was 10 039 In the discussion which en ued, 
Mi Wnghtson stated that bis expenment* proved solid cast 
iron to be heavier than fluid, and to sink in the hlter when first 
immersed, but it rapidly became lighter as its temperature rose, 
till it floated when in its plastic state, and was consequently 
hghLer than when in the molten state The oncosimcter could 
be utilised foi determining the change of volume in melting 
rocks, and Prof. Chandler Roberts suggested that it might tbrow 
light on the difference of state between the carbon of grey pig 
and white iron —Dr O J. Lodge exhibited woiking models 
showing the hydrostatic analogies between water and electncity. 
A battery was represented by a pump, conductors by open pipes, 
dielectrics by a pipe closed by an clastic membrane, electrome¬ 
ters by pressure gauges. With these analigncs he showed the 
action of a Leyden jar, and the passage of telegraphic signals 
along a cable. 

Geological Society, February 2.—Robert Etheridge, F R S , 
president, in the chair.—Joseph Groves, George Lewis, Rev. 
Edouard Mdchin, S.J , James Osborne, and the Rev William 
Sharman were elected Fellows of the Society —The following 
communications were read —On the cornllifemus sene* of Sind 
and its connection with the last upheaval of the Himalayas, by 
Prof P Martin Duncan, FRS —This communication is the 
result of the author's study an L description of the fossil corals 
of Sind, und**ttaken at the request of the Geological Survey of 
India The history of the researches in the geology of the 
Tertiary depots of Western Sind was noticed in relation to a 
statement made some years since by the author and Mr. H M Jen¬ 
kins, F.G S„ that there wras more than one Tertury senes there, 
in opposition to both D'Archiac and Haime After a brief 
desenption of the geology of the Khirthar and Laki ranges of 
lulls, which were called Hala Mountain by the French geolo¬ 
gists, the succession of the stratigTaphical senes demonstrated 
by the survey under Blanford and Fedden was given, and the 
author proceeded to discuss the peculiarities of the six coral 
faunas of the area, and to argne upon the conditions which pre¬ 
vailed during their existence. A transitional fauna, neither 
Cretaceous nor Eocene, underlies a trap; to the trap suceeds a 
great development of Nummulitic beds containing corals, the 
Ranikot senes, some of which are gigantic representatives of 
European Nummulitic forms A third fauna, the Khirthar, 
succeeds, and a fourth, Khirthar Nan, which was a reef-building 
one; and a fifth, the Nari, is included In the Ohjocene age 
An important Miocene coralliferous series (the Gaj) is on the 
top of all. These faunas above the trap are Nummulitic, Oligo* 
cene, and Miocene in age, and in the first tw o European forms 
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which are confined to definite horizons, are scattered indefinitely 
in a vertical range of many thousands of feet. The corah grew 
in shallow scan, but most of Lliem were not massive limestone 
builders, but there were occasional fringing reef s, or rather banks 
of compound forms, which assuLed in the development of lime¬ 
stones. Many genera of corah which elsewhere are massive are 
pedunculate in bind, nnd the number of species of the Family 
Fungidx is considerable There are also alliances with the 
Eocene coral fauna of the West Indies The depth of the 
corallifcrous sciks and the intercalated unfnssiliferous sand¬ 
stones, &c , is accoiding to the Survey, 14,000 feet, without 
counting an estimated 6000 feet of unf>ssiliferouh strata in one 
particular gioup. The subsidence has therefore been vast, but 
not always continuous ♦ After noticing the numbers of genera 
and species in this grand senes of coral faunas and the remark¬ 
able distinctness oF each, the author proceeded to discuss the 
second part of Ins subject When president of the Society he 
had staled in his anniversary address for 1S7S that he was not 
convinced of the truth of the theory of the Geological Survey 
of India regaidmg the Hioccnc age of the last Himalayan up¬ 
heaval. The considerations anting from the position of a vast 
thickness of sedimentary deposits overlying the Gnj or marine 
Miocene, nnd containing Amphuyon , Afadodou, Duiotkcnum , 
nnd many Artiodactyles of the supposed pig like rum in ant 
group, lead to the belief that the author was not justified in 
opposing the theory enunciated by Lyddiker and the direiturs 
of ihehmvey T. he position of these Manchh.ir shita on the 
flanks of the mountain system of Sind was compared with that 
of tlic L Ub-IIinia l ny,m depn&ils. The faunas ueie compared, 
and the .Scunhk deposits, ihe equivalents of the Upper Mauch- 
har senes of bind, weic pronounced to be of rliocene age 
They weic formed before nnd during the great upheaval of 
the Himalayas, and in ^ome places arc covered with glacial 
deposits A comparison was instituted between the^e ossi¬ 
ferous strata and the beds of Eppelsheim and I’lkermi, 
and the auihoi discus,cd the question relating to llie nge 
of tenestii.il accumulations overlying marine deposits—On 
two new cnnoids from the Upper Chalk nf Southern Sweden, 
by F II Caipenttr, M.A Communicated by Prof P, Martin 
Duncan, F R S Mem joints of a crinoid resembling tho-e of 
Boutgiuturmus liave long been known in the Pl.merkalk of 
Strebcn (I Ibe), but on the discovery of the calyx 11 was found 
to differ considerably from thai genus. It was then referred In 
the genus AnUdon liy Prof Geimtz. Stems also resembling 
Bourguct ennns have been found in the upper clmlk of Kopingc (S 
Sweden), and a Lulyx resembling that described by Prof Geimtz 
has also been Found Prof Lundgren kindly entrusted tins to 
the author for description. For these two fossils he considers 
not only ,1 new genus but also a new Family required He 
proposes for the former the name Afesorrtnus, as the characters 
of its calyx ally it to the rentaemud e 1 lu* author do sen lies 
(lie characteristics of the genua Mtsocrinus and of the species Af 
suecica (the bucdish) species, and its differences from M /ttc/ieri 
(from btrebenj, anil discusses the relationships of die genus, 
which combinci the characters of a Ptntax t inns -calyx with a 
/)0nrg7trttcrrnHs-'*tnTr\ —A new species of ComiLiila ( Anti don 
tmptesta) from Ihe Ignaherga limestone nf Scania was also 
described, and its systematic position discussed. 

Entomological Society, February 2 —Mr H T Stamton, 
president, in (he chair.—The president thanked the Society for 
electing him in that office, and nominated Sir John Lubbock, 
Jlart., and Mcssis Mcldola and Distant as vice-presidents for 
the ensuin' year Two new members were then elected — 
Exhibitions and communications ‘—Mr O Saivm exhibited livo 
lioxes of insects collected by Mr Champion in Guatemala —Mr 
W A Forbes exhibited a leaF from New Britain, having a 
curious filamentous growth upon it, caused by a Coccus, and 
also the larvi of one of the Rlattid<f % from Pernambuco, which 
presented a remarkable resemblance to an Isopod crustacean — 
Mr. R. Ml Lachlan exhibited a coleopterous larva fiom South 
America attacked by a fungoid | arasite (Spkana), nnd a 
Noitua from South Wales similarly attacked by an Icnsia. He 
alio exhibited Thort concmna , a beautiful new dragon fly from 
Ecuador.—Mr. T R. Billups exhibited Pizomachtts dishneta , a 
hymenupterous insect new to Britain; and a new species of 
Submits, —Mr. F P Pascoe exhibited a specimen of Benpafus 
Novtc-Zcalanditc ,and made some observations on the structure and 
affinities ol this anomalous genus —Mr W L Distant exhibited 
a new species of Platypleura from Madagascar.—Mr W F. 
Kirby announced the death of Dr, Grabnel Koch, of Frankfort- 


on-the Main, the author of several works on the geographical 
distribution of Leptdvptcra .—Mr, R. Meld 01 a read a letter from 
M Andr 4 in reply to some criticisms mode at a former meeting 
of the Society respecting the publication of new species on the 
wrapper of a periodical work.—'Hie Secretary read a cutting 
from an Australian newspaper, communicated by Mr G. Giles, 
relative to the dcAth of a child, in consequence, os was supposed, 
of the bite of n small spider.—Papers rend —Mr A. G. Butler 
communicated a paper entitled 11 Descriptions of new genera and 
species of Heteroceious Ltpidoptcra from Japan.”—Mr. R. 
MeLnclilan read some notes on Odonata of the sub families 
Corduliimv, CafophrygituEj and Agrtomwc (Legion P\eudostigma) 
cullecled by Mr. Buckley in the district of the Rio Hobnnaza in 
Ecuador —Mr W F. Kirby read a list of the Hymenoptera of 
New Zealand, 111 which eighty two species were enumerated, five 
being described as new —Mr Joseph S. Raly communicated a 
paper cnlitled descriptions uf new species of Galcrucxdtc 

Victoria (Philosophical) Institute, February 2 r —A piper 
on the im\ lements of ihe Stone age as a primitive demarcation 
between man mid other animals, by Dr 1 heunpson, LL ]) , of 
Harvard University, was read , after which a second brief paper 
un the caves of Devonshire was read by Mr Howard, F R S , 
in which the author, as a chemist, pointed out the important 
hearing that the new investigations into the mode of formation 
of the cave floor had upon the whole question aL issue 

Vienna 

Imperial Academy of Sciences, February 17.—V Burg in 
the ch.ur—Prof .Schmarda presented a paper by PTenry B 
Jlratly, F R S , on Arctic foramuufera from soundings nhlamed 
on the Austro-Hunganan North Pole Expedition of 1872-74 
It will be published in the Dmksihnftcn du Amdetme — F. 
Steindachncr, ichthyological maiermls (part 10) —F Wald, 
studies on chemical processes producing energy—I' Diucke, 
supplement to his communication of January 7 on an uncrystal 
lisable acid obtained by oxidation of egg albumen It 1a not 
a piue Mibxlance, but a mixture —E Wei^s, on the com¬ 
pulation of the differential quotients of the radius vectm and the 
apparent anomaly in orbits oF great excentricity —T V Rohan, 
on Amphwxus lanccolatus — Dr Id II Skraup, on synthetical 
experiments in the Chinohn scries. 
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NATURAL CONDITIONS AND ANIMAL LIl / 
The Natural Conditions 0/ LmsU/hl as they Affect 
Animal Lift Hy k irl Semper, Fiofcssor in the 
University of Wurzburg Internet! on'll Scientific 
Scries (T ondon kLgan Paul and Co , 1SS1 ) 

HTS is in many respects one of the must interesting 
conti ibutions to zoological literature which his 
appeared for some tune The author is well known 
as an accomplished an UoimsL and microscopist who, 
after spending some years in exploring the fmna of 
the Philippine and neighbouring island*, returned to 
Europe, and hiving been appointed to Lhe Chair of 
Zoology in Wuizburg set himself to wuik at the mur 
phological problems which =0 Jaigely occupy at pre 
sent the attention of anatomists His mosL lcmarkablc 
productions in this department have been Ins speculations 
and obscrv it ons on thi segmentation of animals and chi 
the origin of the veitebrate kidney 1 ut Pi of Semper 
has the advintige of being something more than an 
anatomist as a traveller and one who has seen and 
studied life under most varied conditions, he has thought 
much and collected many f cts bearing upon Lhe problem 
of the influence of changed conditions of life in modif)ing 
the structure of animals submitted to those conditions 
With the leuling theoretical consideration idvanced by 
Prof Scmpei no n ituralist who knows the history of evo 
lutional Lhcor> will a^ite, but the large collection of well 
described and well illustrated facts for which he claims 
attention in consequence of his theoretical preconceptions, 
are none the less interesting The book has the great 
merit of being one which will be found equally readable 
by the professed zoologist and by the generil reader 
Prof Semper, whilst accepting the doctnne of the 
origin of new forms of life by the natural selection of 
fittest varietu.4 of pre existing forms, is unable to conceive 
of the “ fittest varieties in question, being such slightly 
divergent forms as ore normally to be found in the 
offspring of all parents Though he does not explicitly 
deny the physiological importance of even such minute 
variations as are not leadily perceived by the hum in ey e, 
and consequently does not openly controvert Mr Darwin s 
theory to the effect that such of these minute variations 
as are fitted to given conditions of existence, ire per 
petuated and intensified by the suivival of those anunals 
in which they occur, and lhe failure and death of those in 
which they do not occur, yet Prof Semper is among those 
who look for a more rapid and conspicuous method of the 
production of new species than that taught by pure 
Darwinism He thinks that Mr Darwin has overlooked 
or underrated the importance of " directly tran 1 forming 
agents ’ He is no doubt aware that U is equally possible 
to over-estimate the importance of such action, and that 
thi 9 was done by Mr Darwin’s predecessors Accordingly 
he examines in the volume before us such cases a* may 
tend to give evidence on the subject 
Such cases are to be found when an animal living 
upon special food, or in givei\ temperature, or light, or 
in water (still or running, fresh or saline), or tur (dry or 
moist, still or breezy), or in isolation, or as parasite, is 
Vol xxni —No 592 


subjected to a change in those cond lions either by natural 
processes or by Lxpemnent V laigc senes of nitural 
instinces are itfordcd by pa rs uf lepie entat vc species 
of one genus, the one liv ng 1111 lcr me set of condi 
tions, the other under conditions in wlmli the factor, 
the influence of winch is sou h ht, is ic n ve l r lteied 
Very few expuimuits n 1 iof Scnpu run irl s, luve 
been nude up in Lins subjecl, but some of leniarkiblc 
intcie t ire cite 1 

Tlie lesult ot the e\a 11 nation of the instances which 
hive been gathcied tj^cthci in this volume is not 
such as to lead to the con lu ion Lhat dnuLly tran 
folium^ agents play an nn^uitant pan in lhe produc¬ 
tion of new spec ies <f Changed condili ms 1 Mi Darwin 
h is sill, 1 induce m aim jst in kfiniLL imount of 
lluctuitmg vnullity by which the while ci^anism 
is rendert 1 in s itil decree pi lsLic, \n l it to the 
nc n si Q 1 ficant v u at ns s ) pi lured uh Ii arc selected 
by suruvil and f\cd b> utdtv that new forms are 
due ind not to tli be // / ldaptiluns effected in 

the indiuduil by ch n ed condition which uc remark 
lbly lire ind m re vci lb Prof Semper rtco^mses 
(p jS) are not ti n in uc 1 , is a r 1 l to offspnng In 
oidei t) estililsh his pcint 1 r )f hempci should have 
been ble Lo h ivc us fii tly, numuous 111*1 mees of 
change of bLrietuic 111 Lhe miividi il br u^ht about 111 
□dipt tun lo 1 eh u r e in Lh it individual s conditions of 
life Me pioduces v<i\ fe> , vlulbL Llic mobl In in to and 
numerous facts "whi h he ree 1 1 * ire instin es if physio 
logical ulapi iLion to 01 toleration of new conditions 
without my c ri poniin^ / in s tf *t/ In Secondly 
he should have liven able to gLve in*Lai res of the trans 
mission Lo offspring of pcculi ir ties acqmied by the parent 
by undoubted acti in of the envuonnunl on the individual 
puent Such instances are excessively raie, theugh a 
few aie on rc ord but none arc cited by Prof Semper, 
and indeed the evidence as at pre ent before us is such 
as to warrint the conclusion that such ti insmission 
cannot be in any w ty an important factui m lhe produc 
tion of new r tecs 

Ill his concluding paragraph (p 405) Prof Semper 
states that “there is a universal difficulty of deciding 
whether a modification whi h h is t iken place is to be 
ascribed to some direct determining and m ulitving cause, 
or to the enhancing of a previously mr hfied character 
which is frequently connLcted vith slIlcLioii, md then 
dcpncitCb Lhe habit of theoretical cxplimtions from 
general propositions He holds app trendy th it we are 
not to seek an explanatnn ot such modifications in those 
truths of heredity and adapLaLion of v ui ition and selec 
tion, which have been actually demonstrated and esta 
bushed by Mr Darwin, but must, if wc would behave as 
right minded philosophers, keep before us the possibility 
of these modifications being due to—what? Not to a 
cause winch has been ^hown to be necessarily or even 
usually at woik, as have those to which Mr Darwin 
points, but to a cause which has alw ay s prov ed illusory, 
namely, the “ dire tly transforming action of the en 
vironment It was because they appealed to tin* cause 
and could not show that it hid a real existence that the 
“ transfornusts’ of the beginning of this century failed, 
where Mr Darwin, appealing to another cause which he 
showed was an existing cause, has succeeded Prof 

T 
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Semper's contribution to the subject does not tend to 
alter the low estimate which has been formed of the 
efficiency of directly-transform mg agents, nor to justify 
the "final warning 11 which closes his book. It is then 
as a repertory of physiological fads of a kind usually 
neglected both by the professed physiologist and by the 
professed zoologist that this book will be found of value, 
not as the expository of new or of old theory 

After an introduction in which, amongst oLhers, some 
interesting observations on the casting of the skin of 
reptiles and of crayfish arc given with illustrative cuts, 
we find a chapter on "Food and its Influence.” The 
variety of mineral and organic substances which consti¬ 
tute the food of animals is noted, and monophagous and 
polyphagous animals distinguished, curious adaptations 
to a special food such as that of egg-eating snakes, with 
their gastnc teeth formed by processes of the vertebra, 
are cited, and some remarkable examples of change of 
diet naturally occurring in a species without any modifi¬ 
cation of structure , eg. the New Zealand parrot, which 
used to feed on the juices of plants and flowers, but now 
sucks the blood of sheep Again, horses eating pigeons, 
vegetivorous snails (Lymnseus) eating young newts, croco¬ 
diles, some eating men, and others of the same species 
not prone to the habit The only well-established in¬ 
stances of modification of structure caused by change of 
food aie due to John Hunter, who fed a gull for a year on 
grain, and so hardened the inner coat of the bird’s 
stomach as to make it resemble the gizzard of a pigeon ; 
whilst Dr Holmgren is cited as having obtained the 
converse result by feeding a pigeon on meat The change 
brought about here is, however, not strictly speaking a 
change of structure, but rather a modification of the 
chemical activity of the gastnc epithelium. 

Many instances of wide difference of diet in closely 
allied species of animals not accompanied by any corre¬ 
sponding difference of structure arc given in the texL and 
in the valuable notes at the end of the book. 

The influence of light is next discussed, and we have 
some statements as to the difference in their relation to 
light, of plants and animals Prof Semper does not 
admit the presence of chlorophyll in any animal, and goes 
so far as to say that the similarity of the spectrum of the 
solution of the green pigment of an animal with that of 
chlorophyll would not prove the pigment to be chloro¬ 
phyll. If by "similarity " exact correspondence is meant, 
we should differ from him; buL it is no doubt true that 
further exact observation is needed of those cases among 
invertebrate animals in which chlorophyll has been 
supposed to be present 

Semper holds that there is a high degree of probability 
in the view that the green-coloured bodies present in 
some lower animals in such abundance are really parasitic 
Algae like the gonidia of lichens As an argument in 
favour of this view he adduces Max Schultze’s observa¬ 
tion that the "chlorophyll-bodies’' of the worm Vortex 
viridi r divide and multiply spontaneously, which he 
states (in opposition to the generally received observa¬ 
tions of Nageh and the statements of his colleague Sachs) 
the chlorophyll bodies of plants do not It would be 
interesting if this should prove to be the case, and if Prof 
Semper should be destined to reform our notions of 
Vegetable histology among other things. 


In a note Semper attacks Paul Bert for saying that 
" Infusoria containing green matter decompose carbonic 
acid in the same way as vegetable cells” The French 
physiologist is well within the facts, for Priestley's 
green matter was the Flagellate Euglena virtdts. 

It is necessary to point out that it is by no means 
proved by Cienkowski’s observations that the yellow cells 
of Radiolana are parasitic one-celled Algae, as Semper 
assumes, though it is possible that such is their nature. 

Light affects animals mostly through the eye only, and 
its intensity undoubtedly has a modifying influence upon 
that organ , but whether the degeneration of the eye in 
cave animals and deep-sea Fishes and Crustacea is due 
directly to disuse in any instance or to altered selection 
and heredity, is not clear. Many important facts and 
some good drawings beanng on this matter are given 
Dr Hagen informed the author that in all the species of 
cavc-bectles of the genus MachcenLes the females only are 
blind, while the males have well-developed eyes, although 
both live together in total darkness, whilst it is well 
known that many blind animals, eg. certain Mollusks, 
Crustacea, and Worms, live in bright daylight. 

FacLs are cited showing that the colours of animals are 
not developed by or dependent on light, whilst the 
change of colour effected by cuttle-fish, fishes, and Am¬ 
phibia when light acts on the eye are discussed at length, 
and the researches of Lister and of Pouchet cited Prof. 
Semper, in common with other naturalists, explains the 
difficulty presented by the colouration of some animals, 
such as those which live in 'the dark (many marine 
polyps and worms), by the assumption that the pigment 
is the inevitable secondary product of some indispensable 
physiological process The same explanation is applied 
to the phosphorescent material of many marine organisms, 
which is apparently useless or even injurious to the 
animals which produce it 

Temperature affords subject-matter for a chapter, 
abounding in important records of fact, which are, it 
must be admitted, quite antagonistic to the notion that 
variations in the environment m this respect can directly 
produce adaptative change of structure. The most re¬ 
markable instance of temperature effecting a'change of 
structure is that quoted from Weissman, who, by arti¬ 
ficially lowering the temperature, succeeded in rearing 
Vanessa levana from the eggs of Vanessa prorsa-levana^ 
the two supposed "species,” being only winter and 
summer varieties of one. Dut here, though the colouring 
is different in the two varieties, there is no adaptational 
character about it, nor a transmission of the changed 
colouring to offspring. 

A number of facts are cited as to the supposed change 
of colour,of Arctic animafs in winter, but the conclusion 
seems to be that no such change occurs. Facts esta¬ 
blishing the possibility of freezing whole fish and other 
animals are given, and other facts showing that 5 0 below 
o° C. kills the tissues 'of such animals as frogs, and may 
thus cause death to the whole animal. Important re¬ 
searches of Horvath are cited, showing that the Ground- 
squirrel (Spermophilus), the temperature of whose body 
is in summer like that of man, abbut 38° C., can, during 
its winter sleep, sink to as low a temperature as a° C. 
without injury ; its body] in fact has, at this period, the 
same temperature as that of the surrounding air. The 
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rabbit, on the other hand, is infallibly killed when the 
temperature of its body is reduced to 15° C The 
glacier flea (Dcsona glacialts , one of the Thysanlira) is 
cited as an example of an animal taking up by preference, 
as it were, a permanently cold life-arena ; whilst as 
examples of endurance of high temperatures we have 
Crustaceans found in hot springs of 60° C , and fish 
(Sparus) in hot springs of 75° C The acclimatisation of 
Mr. Buxton’s parrots m Norfolk is described at length, 
and amongst many other details of the kind concerning 
the influence of temperature on the spawning and hatching 
of eggs of various animals, the fact is lecorded that at 
io n ‘5 C. the common frog requires 235 days to pass from 
the egg through complete metamorphosis, whilst at 15°'5 
C. only 73 days are required '‘Nothing in the Philip¬ 
pine Islands struck me so much,” Prof Semper writes, 
"as to obseive that there all true periodicity had disap¬ 
peared even fiom insects, land mollusks, and other land 
animals , I could at all times find eggs, Inrvj, and propa¬ 
gating individuals, in winter as well as in summer" An 
impoitant reflection in this connection is the following *— 
“It is generally assumed that we are justified m attri¬ 
buting to extinct animals a mode of life analogous to that 
of the nearest related surviving forms ; . .as soon as 
wc reach the deeper strata, and the idenLity of the 
species with those now living ceases, our right to con¬ 
struct a theory of the climate of past epochs by a com¬ 
parison of fossil and living species, absolutely disappears 99 
How far, it may well be asked, is this true when plants 
are substituted for animals ? 

In a chapter on "The Influence of Stagnant Water 11 
we have a large senes of inteiesting facts and lecords of 
experiment under the headings “ Freshwater Animals that 
Live in the Sea” and " Marine Animals m Fiesh Water” 
In both these categories we find a number of animals, 
whilst as a matter of experiment it 15 found that, though 
very few animals will endure r uddm transfeience from 
fresh to saline water, or vice versd, jet a large number 
will tolerate the change if it be accomplished by slow 
degrees, whilst others will not endure it, however brought 
about The same effect of gradation is noted with regard 
to change of temperature But in neither the one case 
nor the other is Prof Semper able to cite an instance 
which tends to favour the view that direct modification 
of structure is produced by such changes of life con¬ 
ditions 

The instances cited, though not so distinguished by 
Prof Semper, may be divided into those afforded by certain 
species living in one kind of water (fresh or salt), whilst 
the other species of the genus live in the other kind of 
water, and secondly, those afforded by exceptional indi¬ 
viduals naturally found in one kind of water, whilst 
normally the individuals of the same species occur in the 
other kind of water. Results derived from the experiment 
of gradual transference from one kind of water to the 
other would form a subdivision under this second head 
The rare instances of animals living in brine may ajso be 
classified in the same manner. Many species allied to 
river-worms and earth-worms (Ohgochieta) are now 
known to occur in the sea; also Crustacea allied to fresh¬ 
water forms. Sea-insects and sea-spiders (like [the 
common /resh-water diving spider) are cited in the valu¬ 
able list of references given at the end of Prof Sempei’s 


book, and such characteristically fresh-water mollusks as 
Cyclas, Unio, and Anodonta (found living in the Livonian 
Gulf with Telluna and Venus). Paludma and Ncri- 
tina are found living in the Caspian with Mytilus and 
Cardium Plait or in r glaber, in 1415 fathoms in the Medi¬ 
terranean. Many freshwater species of fishes are lecorded 
from marine waters, and the whole group of sea-snakes 
form an example in point 

Of marine animals living m fresh-water we have, 
besides the polyp, Cordylophora lac ustris (of which some 
interesting fads, showing its historical advance into 
fresh-waters, are given by Prof Semper), and the new 
jelly-fish Limnocodium, and other jelly-fish and polyps 
living in estuarine conditions (see Quail Jo urn of 
Mtcrosc Science, October 1880, for observations by 
Agassiz and Moseley), some Bryozoi of marine altitudes, 
eg Membranipnra, some Nemertincs, and one ccphalo- 
branchiatc Annelid, numerous Crustacea, such as B.ilanub, 
Mysis, Patanun Among Mollusks Pindarics and 'leie- 
dmes aie recorded fiom fresh-water, their congener^ being 
marine, whilst actual marine species of fish (ihe giey- 
mullct and the basse) have been bred successfully for the 
market in the fresh-water Lake of Acqu.i, neir Padua. 
The common stickleback, as is well known, can be ki pt in 
a marine aquarium Migratory fish such as the salmon 
are further examples 

The experiments of Bcudant and Plate 111 on the 
influence on animals of the change of saline to fresh¬ 
water or vne vi'isd aie given in detail, and boili are of 
great interest Beudanfs experiments were made with 
two senes of molluscs—a fresh-water senes tiansfmed to 
salt-water, and a salt-water senes transfened to fresh¬ 
water The PuhnonaU and species of Pahiclina were 
found to be very tolerant of sea-water, whilst 17 1110, 
Anodnnta, and Cyclas ^ere all eventually kdh d by it 
Patella vuh*i\lti % Purpura lapillus , Aua baibata , Venn* 
maculata , and 0 \//ni tduhs survived in lai^u pioportion 
the gradual transfeience to absolutely ficsh-nater, « hilst 
of Afyltlu f edulh not a single specimen died in the course 
of the experiments, species of Ti sun 1U,* Ilahotis, 
Buccinum, Tcllina, Pecten, and Chamawere.un the other 
hand, killed by the same piocess 

For full icferencc to sources of information on this and 
all the many inteiesLing observations recorded we must 
refer the rcadci to Prof Sempcr’s book 

In successive chapters we have similar iktails as to the 
influence of thy air, of currents of water, and of change 
of liie from aquatic Lo terrestrial conditions , the land 
leeches, land planarians, land crabs, and l.md fishCE 
being described and sometimes figured 

Some very remarkable observations on | ulmonate 
snails living in the Lake of Geneva made by M. Forel 
and by Dr. Pauly are given at length on pp 197, 198 
Certain Lymn.tu live at great depths in the la.e with 
their lung-sac filled with water; they never come to the 
surface, and actually breathe water all then lives , but if 
brought to the surface they take air into the lung sac and 
will not again return to the submerged existence. If 
forced to do so they retain air in their lung ^ac and 
breathe water by the general surface of the bnd\ "In 
no single case,” Prof. Semper frankly observe "have 
we as yet succeeded in proving that suc'i change 
of function as is Involved in the transfoinutun ot .. gill- 
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cavity into a lung must necessarily be accompanied by 
definite changes in the structure of that organ ” 

After chapters expounding Prof Semper’s original 
observations and special theory as to the formation of 
coral islands, m which he characteristically seeks to 
improve upon Mr. Darwin, and a chapter upon the 
influence of parasitism, we come to a final chapter 
entitled “ The selective influence of living organisms 
upon animals" Here new facts bearing upon the 
competition for similar conditions, the relations of the 
pur-iuei and the pursued, and mimicry, are set forLh in 
abundance. The curious dorsal eyes of the manne slug 
Onchidium are described and figured, and an ingenious 
attempt is made to account for their evolution in relation 
to the pursuit of the Onchidium by the lcaping-flsh 
Penophthalmus Prof Semper is not blundering when 
he states that these eyes are constructed on what ho calls 
"a type identical with those of the verlebrata” At the 
same time such a statement is very misleading, for these 
eyes diffei essentially in their origin and stincture from 
those of vertebrates, although having one superficial 
resemblance to the vertebrate eye in the fact that the 
retinal nerve is dishlbutcd to the anterior instead of to 
the deep surface of Lhe retinal cells This arrangement 
exists also in Pecten, contrary to Piof Semper’s statement 
that Onchidium is a solitary example of its occurrence in 
mvertebrata 

As to mimicry Prof Semper brings forviaid a new 
instance among land-snails where a Philippine Hehcanon 
which sheds its tail (metapndium) and so escapes when 
seized by a bird 01 lizard, is imitated closely m appearance 
by a Xcsta which lias not the power of shedding it^ tail, 
but benefits by the reputation for elusiveness of the 
Helicarion On the general subjei t of mimicry Semper 
does not consider the docLimc of selection adequate, but 
thinks it necessary to improve the current theory relating 
lo it by some original touches He has made the not very 
new discovery thal <£ under some cucumstances the most 
perfect and complete resemblance between two creatures 
not living associated may originate wiLliout its being 
referable to the selective powei of mimicry, t e . a protec¬ 
tive resemblance " The resemblance referred to is of 
course a superficial one of colour or appearance of 
one part of the body, and not lenlly “perfect ” or “com¬ 
plete ” From this he goes on to suggest that sub¬ 
sequently to this stage a necessity for protection may 
arise, and the previously-established resembhnee may 
become protective to one or other of the reciprocally 
counterfeit organisms. On the strength of this suggestion 
he pioceeds further to question whether natural selection 
has ever produced mimicry, and dcclaies that some 
causes " mu\t have availed to produce by their direct 
action an advintageous and piotective change of colour¬ 
ing' 1 in the fiist instance Similar to this, he states, is 
the conclusion which is arrived at in each chapter of his 
book in reference to other adaptations beudes those 
.coning under the bead of mimicry, viz, that natural 
selection cannot operate uiUil directly transforming 
■agencies have produced advantageous characters of a 
definite and obvious.kind upon which it may operate. 

With the whole of this reasoning, and especially with 
tbe statement that any such conclusion can be derived 
from the facts stated in earlier chapters, we disagree. 


On the contrary, we maintain that natural selection 
operates upon advantageous variations which are exceed¬ 
ingly small, and do not, by an immense interval, amount 
to such coarse advantages as those assumed by Prof. 
Semper Such small variations are incessantly caused by 
the action of external forces on the complex physiological 
units of Lhe parents and by the action of those of one 
parent upon those of another These causes of variation 
are not transforming causes, but produce irrelative and 
multifarious variations of small amount. It is upon these 
Lhat natural selection acts The existence of such varia¬ 
tions, the power of selection to intensify them, and so to 
transform species and further the natural existence of a 
necessary selection, have been established by Mr. Darwin 
by an enormous mass of evidence. Prof Semper, so far 
from having brought his reader in each chapter to a con¬ 
clusion favourable to his views, has not adduced any 
evidence to show that natural selection cannot or does 
not act as taught by Mr. Darwin, and has moreover 
completely failed to adduce any evidence making it even 
probable that large changes of structure are ever effected 
by " directly transforming* agents, 1 ' of the very existence 
of which he can offer no evidence Still less has he 
succeeded in showing that natural selection does or even 
that it could make useof such large changes—concerning 
which it is difficult to reason, since nothing is known about 
them excepting that Prof Semper believes in them 1 
The supposed cases of minute resemblance without 
mimicry which are given by Semper are either to be 
explained as due to a protective resemblance to a third 
object, or as due to like advantages secured independently 
in each case by natural selection in a way which may 
become apparent when we have more ample knowledge 
of the particular cases, or lastly, as due to an accidental 
superficial identity in two things having absolutely no 
relations m common To argue that the last account of 
the matter is the true one, and that tbe elaborate mimicry 
of insects is to be explained with the assumption of the 
fiequent occurrence of such coincidences rather than by 
the doctrine of natural selection, is, it may be conceded, 

i It i* ncccsanry to plainly and emphatically ataie that Prof. Semper and a 
few other writers of Einular viewi {eg , toe Rev George He ns low in 
Modem Thought , vol u No 5, 18S1), are not adding lo nr building on 
Mr Darwin's Lheory but arc actually opnonng nil that is essential and 
distinctive in that theory by the revival of the exploded notions of ’*directly 
transforming Rgems "advocated by Lamarck and others They do nm 
leein to be aware of this, fur they make no attempt In seriously 
examine Mr Darwin's iimimidated (arts and arguments lhe doctrine 
of organic evolution hns become an accepted truth entirely in con¬ 
sequence of Mr Darwin having demonstrated the mechanism by which 
Lhe eviiliilion is possible, 11 was almost unanimously rejected, whilst 
such undemonsLtaVile agencies as those arbitrarily anerted to aaut by Prof 
hamper and Mr Genrpe Ilenslow were the only causes suggested by its 
advocates Mr Darwin's argument rests on the proved existence of minute 
many-sided, irrehitivc variations not produced by directly transforming 
agentij but showing themselves at each new act of reproduction as part ot 
the phenomenon of heredity £udi minute “sports" or variations“ are 
due to constituuonal disturbance, and appear not In individuals subjected to 
new conditions, hot in the offspring nr all, though more freely In the off- 

ring iff Lhote subjected to special causes of constitiMional disturbance Mr 

mnrm has further proved that these sliahi variations ean be transmitted 
and intensified by eeioaire breeding They hare in reference to bre e ding 
a remarkably tenacious or penisleni character, as might be expected from 
their origin In connection with the reproductive process On the other hand 
mutilations and other effects of directly transforming agents ere •rarely, if 
ever, transmitted 

It Is little short of an absurdity far pen001 to cone farwred a t Shis epoch, 
when evolution is at length accepted solely because of Mr Darwin's doctrine, 
add coolly to propose 10 replace this doctrine by the old nokon eo-often vied 
and rejected 

That such an attempt should be made sa an Illustration of a cunooa Weak- 
nos of hnmaalry Not unfrequemly, after a Impomaiiad cease has 
triumphed and all have yielded allegiance thereto, you will find when 
few generation's have passed that men hare dam forgotten what or 'Who it 
wee want made *!»■* cm are triumphant, sad |gn— nriy will set up for honour 
the name of a traitor or of an impostor, or aiinlratc to a great man as a merit, 
d ee ds and thoughts wMdbboepeu a tai^ hfts h tipping 
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original and startling ; but it involves a deliberate renun¬ 
ciation of the exercise of reason. 

The translation of Prof. Semper's highly entertaining 
and really valuable and suggestive book has been remark¬ 
ably well executed Throughout great care has been 
taken to give the correct English equivalents for the 
German names of many obscure ammalsj and to preserve 
the sense of the original. At the same time there is not 
from beginning to end any trace of that awkward diction 
which sometimes infects a translation from the German. 
It is not too much to say that it is the best executed 
translation of a ‘foreign work on science which has 
appeared for twenty years. E. Ray Lankester 


LETTERS TO THE EDITOR 

[The Editor dots not hold himselfresponsible for opinions expresstd 
by his cot respondents. Neither can he undertake to return , or 
to correspond with the writers of rejected manuset ipts. No 
notice is taken of anonymous communications 
The Editor urgently requests correspondents to keep [heir letters as 
short as possible The pressure on hts Space is so great that it 

is impossible otherwise to ensure the appearance even op com 
mumcadons containing interesting and navelJactsJ] 

Movements of Plants 

Fmiz Muller, in a letter from St Catharina, Brazil, dated 
January 9, has given me some remarkable facts about the move¬ 
ments of plants He has ub cived striking instances of allied 
plants, which place their leaves vertically at night, by widely 
different movements; and this is of interest as supporting the 
conclusion at which my son Francis and I arrived, namely, that 
leaves go to sleep in order to escape Lhe full effect of radiation 
In the great family of the Grammes the species 111 one genus 
alone, namely Strephimn, are known to sleep, and this they do 
by the leaves moving vertically upwards; but Fritz Midler finds 
in a species of Olyra, a genus which m F.nlicber’s " Gencia Flau- 
tarum M immediately precedes Strephium, that the leaves bend 
vertically down at night. 

Two species of Phyllantlius (Euphorbiacere) grow os weeds 
near Fritz Muller’b house, in one of (hem with eieut branches 
the leaves bend so as to stand vertically up at night In the 
other species with horizontal branches, the leaves move vertically 
down at night, rotating on their axes, 111 the same manner os do 
those of the Leguminous genus Cassia. Owing to this rotation, 
combined with the sinking movement, the upper surfaces of the 
opposite leaflets arc brought into contact in a dependent posi¬ 
tion beneath the main petiole; and they arc thus excellently 
protected from radiation, in the manner described by us. On the 
following morning the leaflets rotate in nn opposite direction, 
whilst rising ho as to resume the diurnal horizontal position with 
thoir upper surface exposed to the light. Now in some rare 
cases Fritz Muller has observed the extraordinary fact that three 
or.four, or even almost all the leaflets on one side of a leaf of 
thu Phyllanthus rise in the morning from their nocturnal verti¬ 
cally dependent position into a horizontal one, without rotating, 
and on the wrong side of the main petiole. These leaflets thus 
project horizontally with their upper surfaces directed towards 
the sky, but portly shaded by the leaflets proper to this side. 
I have never before heard of a plant appearing to make a 
mistake in its movements ; and the mistake in this instance is a 
great one, for the leaflets move 90° in a direction opposite to the 
proper one, Fritz Muller adds that the tips of the horizontal 
branches of this Fhyllanthus curl downwards at night, and thus 
the youngest leaves are still better protected from radiation. 

The leaves of some plants., when brightly illuminated, direct 
their edges towards the light, and this remarkable movement I 
have called paraheliotropum Fritz Muller informs me that the 
leaflets of the Phyllanthus lust referred to, as well as those of 
umc Brazilian Cassis, 11 take an almost perfectly vertical posi¬ 
tion, when at noon, on a summer day, the sun is nearly in the 
zenith. To-day the leaflets, though continuing to be rally ex- 

E osed to the sun, now at 3 p m. have already returned to a nearly 
onionUl position." K Muller doubts whether so strongly 
marked a case of paraheliotropism would ever be observed 
under the duller skies of England ; and this doubt is probably 
correct, for the leaflets of Cassia neglecta i on plants raised from 


seed formerly sent me by him, moved in this manner, but so 
slightly that I thought it prudent not to give Lhe case With 
several species of Hedychium, a widely differt-nt pamhehotroplc 
movement occurs, which may be compared with that of the leaf¬ 
lets of Oxnlis and Averrhoa , for" lhe lateral halves of the leave*, 
when exposed to bright sunshine, bend downwards, so that Lhey 
meet beneath the leaf ” Charles Darwin l 

Down, Beckenham, February 2 2 


Barometric and Solar Cycles 

Regarding one of the conclusions drawn by Mr. F, 
Chamber in his paper on "Abnormal Variations of the 
Barometer in the Tropics,” and Dr Balfour Stewart's remarks 
concerning the same in the first article of Naiure (vol xxiil. 
p 237), I and other meteorologists would like very much to 
know whidi side of the eai 111 is to be considered Lhe east, and 
which the west 

In oLher words, if waves of high baioinclcr tiavcl slowly from 
west to east, on what mendian do they commence, and is there 
any reason why they should commence mi one meridian more 
than on another? The only reason that I can think of is that 
some meridians embrace more land than o the is ; but m this 
respect the meridians passing through the ccnties of America, 
Europe-Africa, and East A sin-Australia aie very much alike 
Again, if barnmetue changes originate, say at St Helena, and 
travel slowly eastwards, as Mr Chambers supposes, they ought 
after sevLjal months to reappear on the meridian from which 
they started, but Mr, Chambeis’s paper gi\e^ no evidence of this 
whatever. 

Dr Balfour Sfcwait says it is unmistakably indicated by all 
the elements that the connection between the slate of the sim'a 
suiface and terrestrial meLeomlogy is of sudi a nature as to 
imply th.it (lie sun is most powerlul when Lheie are most spoil 
on hn snrface. lhe luromeluc evidence, however, is all the 
other u ay. 

Mr lJl.mfoid, following lip a suggestion 01 igmally made by 
the present wnier, has shown clearly enough thnt the decennial 
varmLion of the height of (he barometer haa nearly opposite 
phases in the Indo-Mnlayan region and 111 Western Siberia, 
especially if the winter season, when the pressure is higher 
over bibena than 111 South- 1 'km tern Asia, be considered alone 
(Nat url, vol xxi p 480), From Mi ltlanford's paper it is 
clear that the barnmelnial diffeiences, on which Lhe stiength of 
the wmd^ depends, are gicater when the sun spot area is small 
than when it is large. 

The true relation between the variations of sun spot area, solar 
radiation, and baromctiic prcssuie will, I feci confident, be 
soon discovered through the agency of the United States 
Weather Maps in the manner pointed out by you at page 567, 
vol xxi , in discussing the United Stales Weilher Map for July, 
1S7S. It ih there shown that 111 tbe middle of summer m the 
last year of minimum sun spul, the pressuic of Lhe air was bilnw 
the average over all the great continent*, and above it over tbe 
neighbouring oceans In India, it is tiue, the pressure was 
above the average , but then India is not Amr, but merely a 
narrow triangular peninsula surrounded on two sides by the 
ocean, and on the third by a broad zone of snow covered 
mountains which may be likened to an nLeamc area as far as 
constancy uf temperatme, is concerned. 

Meteorologist will all agree wilh Dr Balfour Stewart that 
" unexceptionable observations of the auu’s intrinsic heat-giving 
power, iF these could lie obtained, would furnish a mnre trust¬ 
worthy instrument of prevision than the sun-spot record.” Wo 
may soon hope for n neat ly continuous senes nf such chserva 
Nous, for, according to the last published Administration Report 
of the Tndian Meteorological Deiwrtinenr, a trustworthy form of 
nctinnmcter is beinjj sent to Len, 11,500 feet above the ^ea, in 
the dry region of Tibet, whore observations will be taken with it 
under the superintendence of Mr, Ney KIlbs, 

Meantime we may peihaps adopt what is considered by Mr. 
Blanford the best criterion of the sun’a heating power which can 
be obtained from ordinary meteorological observations, vi» the 
highest excess of the vacuum bJack-bulb thermometer above the 
maximum in shade for each month At ten stations in India 
where comparable thermomeLers have been used since 1875, the 
mean maxi mam solar excess h.15 been 1 — 
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The means of thirty-eightjrtnUons since 1876 give similar 
results, viz.:— 


1076 
68 ° 2 


1877 
68'8 


1S7B 

68^3 


For 1879 and i 3 So the figures have not yet been all worked up, 
but as far as they have been reduced they indicate that the 
intensity or solar radiation was a good deal less than in 1S78. 
Allahabad, February 3 S, A Hill 


The Continents always Continents 

Mr* Wallace, mhis recent excellent work on " Island I ife," 
places me in a wrong relation to the question a-, to the continents 
having always been continents After sustaining the view at 
length in Chapter VI, of his work, without any icference to my 
arguments on the subject, he later, in Chapter IX , says that " it 
appears to be the general opinion of geologists frir] that the great 
continents have undergone a process of development from earlier 
to later time',," and then quotes a paragraph of mine by way of 
proof 

My first discussion of the subject was published in the Americaft 
Journal of Science fur 1S46 (vol, li of second scr p 352), where 
the "opinion" is partly speculative, the ongin of the continents 
being made one of the initial results of the earth’s refrigeration , 
but it is not left without the mention of facts sustaining it derived 
from the actual geological progiess of the AmcriLan cjntinent 
In the following volume, 111 an article entitled "On the Origin of 
Continents," the view is presented at moie length, with some 
additional confirmatoiy facts connected with the slructyie of the 
continent; and facts from the e vrth at large bearing the same 
way are brought out in a second paper, 11 On the Oiigin of the 
Grand Outline Features of the EarLli.” In my “Geological 
Report" (published in 1849) of Llie Wilkes Exploring Expedition 
around the World, in which the same views arc briefly presented 
(p 430 / I argue against "the existence of a continent in the 
Pacific Ocean within any of the more reicnt gcol lgical epochs " 
[referring here to those of the Teitiary and Quaternary], on the 
ground of "the absence of all native quaduipetls from its 
islands, and even from New Zealand.” 

A few years later (in 1S56) 1 published, in vol xxu. of the 
American Journal\ t\io papers under the titles "On American 
Geological History ” and " On the Plan of Development in the 
Geological History of North America," and in them I gave 
what I have regarded as a geological deraondratum of the view 
by stilting with some detail the facts with respect to the succcs 
lively-developed features and geological formations of tlie 
American continent Again, in my " Manual of Geology,” the 
first edition (that of 1863), the progress of the rocks and moun¬ 
tains of the continent is traced out, from the V-shaped Archaean 
(Azoic) nucleus, in British America, onward , and in the account 
of the Arch^an the statement is made (p. 136) that the structure 
lines apparent over the continent at the close of Archaean time 
were "fealures thal were never afterwards effaced, instead of 
thiR, they were manifested in every new step in Lhe pi ogress of 
the continent ", and 111 the edition of Lhe Manual of 1874, afier a 
fuller account of the poution^ of Archscan mountains, it is then 
added (p. 160). “Hence, in the very inception of the continent, 
not only was Its general topography foreshadowed, but its mam 
mountain chains appear to lmve been begun, and its great inter¬ 
mediate basins to nave been defined—the basin of New England 
and New Brunswick on the east; that between the Appalachians 
and the Rocky Mountains over the great continental interior, 
that of Hudson’s Bay, between the arms of Lhe northern V. 
The evolution of the grand structure-lines of the continent was 
hence early commenced, and the system thus initiated was the 
system to the end. Here is one strong reason for concluding 
that the continents have always been continents, that, while 
portions may have at Hines been submerged some thousands of 
feet, the continents have never changed places with the oceans. 
Tracing out the development of the American continent from 
these Archzein beginnings Is one of the main purposes of geo¬ 
logical history. 11 In the course of the following pages (nearly 
400) on Historical Geology in both editions, the evidence on 
this point u variously set forth—evidence afforded by the limits 
of tne successive geological formations, by the occurrence of 
beds of shallow-water deposition at many levels in the long 
senes, and by the progressive origin of the mountain-ranges. 
Then, in the edition of 1874 (and also that of 1BB0) I bring m 
(p. 5 ^ 5 ) the paragraph which Mr. Wallace ciLcs in his Chapter 
IX. (p. 196)—not as the expression of an "opinion," but as the 
summing up after a demonstration. 


The view that the continents have always been continents, 
which I have held for forty years, is written so plainly in the 
geology of Nmth America that 1 am sure it would never have 
been set down among speculations, even by the most exacting 
of British geologists, bad attention been fairly given to American 
facts. If the truth is not taught by British rocks, it is because 
these represent only a narrow margin of a continent, and hence 
could not be expected to illustrate general continental develop¬ 
ment, hardly more than an ammari leg, however profoundly 
studied, the embrynlogical laws of the species. 

James D Dana 

New Ilaven, Connecticut, February 8 


The Aurora^of January 31, Position of Auroral Rays 

The bright loop shown in G F S en.br oke’s drawings of the 
aurora on January 31 at 6 30 and 6.35 pm, ai seen at Kugby, 
remind me of a striking feature seen here. If it was the same, 
a comparison of the observations will give some idea of the 
height of the phenomenon As seen here at about 6.24} this 
feature was Lhe most conspicuous pait of the aurora, it was a 
somewhat pear shaped bright patch, with a region along the 
middle of it 110L quite so bright Its edge was io a abive the 
moon, at Venu*, Jupiter, 0 and 1j Pcgasi , its pointed end being 
low dovi n, and a good deal further to the right. At 6.264 Venus 
was in the midst of its left end, and JupiLer quite outside The 
moon was 5“ below the lower edge The dusky region gradually 
darkened, and finally opened through the right end of the patch, 
which heenme united by a rather serpentine bright band to a 
somewhat similar, but partly ied, bright patch rising up in the 
east-north-east Tills bright band formed the southern border 
of the aurora. At 6 31 i the pouLion of the central line of this 
band, including the western bright patch which now formed a 
loop in it open Lo the north, was about as follows —At or near 
the moon, one-tbird of the way from 1 Cell to Venus, f Cygni 
(the junction of the patch with the new band), a Pegasi I think, 
0 Tnanguli, a Taun, and below Procyon. 

'Hie motiuu of Lhcsc features, as well as of all lhe large masses 
of the aurora throughout the evening, was approximately from 
east to west (magnetic), so far as 1 could observe r ihe four or 
more art.lies seen at Rugby by 0 M. Seabrokc at 6 35 were not 
seen by me 

lhe spectrum of this aurora was very similar to those.of 
February 4, 1874, Rn d October 4, 1874, as given ill Cupron’s 
"Aurora," Plate V. ; the band marked 4 of the former being 
sometimes present and sometimes absent I also saw traces or 
the red line at tunes 

I am surprised that Prof S. P. Thompson (Nature, vol xxill, 
P *89) is not aware that it is a thoroughly ascertained fact that 
the rays of auroras lie in the direction of the magneLic dip I 
may add that the Rashes or pulsations also geneially appear to 
move away from the earth 111 the direction of the magnetic dip, 

Sunderland, February 24 T W. BACKHOUSE 


Aurorlc Light 

As Mr, W. PI Preece records the magnetic storms, if not too 
much trouble would he record what took place on the night 
of January 16 ?—as at midnight there was all the appearance (3 a 
grand display*, but ns the windows were all frost-masked, and 
my only place of observation was exposed to a cutting wind thAt 
would have " shaved a cast-iron policeman," to quote Punchy I 
could not observe what took place. I should also like to know 
why the grand displays this winter are or white lights. Those I 
saw in previous years—the best being while stationed in Wert 
Gal way between 1867 to 1872—were principally red lights, some of 
them being most brilliant between midnight and morning, while 
all of them this year have been best early in the night, all lights 
usually disappearing before or a little after eleven I am used 
to white lights in the summer months, but I never before saw 
them so prominent in the winter months—main lights, cross 
lights, and glows being white, while usually, each respectively 
have different colours I have not seen an aurora that changes 
so much in character ox the last, except that of September, 1S&7 
or 1868 (I think, but I have not my notes to give tne exact year). 
That of 1867 or 1868 was a grand display, rUinff in a red mass 
to the zenith, and then shooting out pencils of red, green, white, 
puiple, and orange lights, G. H. KiNAHAN 

Ovoca, February 20 
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The Recent Severe Weather 

Granting (i) that solar periodicity produces a corresponding 
periodicity in any of the elements which make the climate of the 
earth as a whole what it is p and (2) that the expression for that 
periodical change contains only the two first terms of the general 
expression, i.e. that there are no secondary . . period*, both 
large admissions in the present state of our knowledge, it does 
not appear how a simple fluctuation of solar temperature, re¬ 
curring, we will say, every eleven years, could produce several 

S enodic fluctuations of terrestrial temperature, identical in 
uration but not simultaneous, some one or more being therefore 
partially or completely opposed in phase to some one or more of 
the remainder, and to the causal fluctuation 

Further, we know that solar conditions are not as simple as 
those above assumed, and that the sun ‘.pot period is subject to 
large and seemingly capricious variation amounting to something 
like ± 3 years at least. If then, ns some aide physicists believe, 
solar atmospheric changes are reflected in marked variations in 
terrestrial climate, we shall find these latter to be common to 
the whole earth, and to be represented by a function of ttye 
same form. The mere citation of local (for m tins view even the 
climate of Europe is merely local) phenomena which have 
occurred at intervals approximately equal mdtvtdually to the 
average length of a sun-spot period, proves nothing in favour 
of the view supported by your correspondent f< H W. C in 
Nature, vol xxui pp 329,363; and an analysis of the dates given 
in hu first communication, which would make the occurrence of 
great frosts simultaneous, sometimes with 1 un spot maxima, at 
other times with sun-spot minima, seems calculated to weaken 
his case in a material degree, on the supposition of an uniform 
eleven-year cycle 

Arranging the dales given by him m parallel column with 
the eleventh years of the present century, we get 


D.Urt Qf severe froit 

iSuo H 

I. lSoi —2 

0 

2 1810— II 

11 

3 1813—14 

. — 

4 1819—20 

22 

5- 1837-38 

33 

6 1840—41 

44 

7- 1856-57 

55 

8. i860— 61 

66 

9. 1870—71 

77 

10 1880-81 

88 


2 and 7 are placed os above, as those positions seem to favour the 
cyclic theory more than their original ones did. A compute list of 
great frosts collated with actual sun-spo* variations is however 
most desirable, and would be specially valuable if representative of 
terrestrial climate in the cosmical sense. I trust that II. W. C 
will favour us with such a table. 

London, February 19 M. R. I A. 


Migration of the Wagtail 

I TEAR I may be attempting to trespass too frequently on the 
columns of NATURE recently, hut the paper in voi xxm. p 387 
on the subject oF wagtails taking a passage on the backs of 
cranes in a long flight, resembles so much a somewhat similar 
story told mid believed in by the Indians in several parts of 
North America, that I venture to send you on account of it 
All the Indians (Maskegan Crees) round the south-western 
part of Hudson's Ray, assert that a small bird of the Fringillidse 
tribe takes a passage northward in the spring on the back of the 
Canada gop.se (st Canadensis), which reaches the shores of 
Hudson's Bay about the la^t week of April, 

They say that they have often seen little birds fly a* ay from 
gme when the latter have been shot or shot at. 

An intelligent, tiuthful, and educated Indian named George 
Rivers, who was very frequently my shooting companion for 
■onto yean, assured me that he had witnessed this, and 1 believe 
I once saw it occur. 

It u only the Canada goose that these little migrants use as an 
iHrial conveyance, and certainly they both arrive at the same 
date, which is a week or two earlier than the other kinds of 
geeae [A, hyptrboreus and albifrons) make their appearance. 

I knew the little bird well and have preserved specimens of it, 
but it is to long ago that I have forgotten the name, 

The Indians on the shores of Athabasca and Great Slave 
Lakea—both great resorts oF wild geese—tell a similar story. 
If a fabrication, I do not see why it should be invented about the 


Canada goose only, and not about other species which are 
equally numerous 

It may perhaps be necessary to explain that all the Coast 
Indians of Hudson’s Bay devote a month or more every spring 
to wild fowl (chiefly geese) ihooung, the game killed forming 
their entire food for the time. 

As soon as the geese begin to arrive, the Indian constructs a 
concealment of willows and gras*, usually near a pool of open 
water, at the edge of which he sets up decoys. Wnen geese are 
seen approaching (usually flying at a great height) Lhe Indian 
mutates their call, and the geese on seeing the decoys circle 
round, gradually coming lower down until within shot, when 
they are fired at It is from these high-flying geese that the 
small birds are seen to come 

If the geese ore flying low it is a pretty sure indication that 
they have already rested on the ground somewhere near, after 
their long flight, when of course then tiny pas'Cngeis would 
have alighted. John Rak 

Royal institution, February 26 


Phosphorescence of the Sea 

You will perhaps permit me to record the occurrence of a 
phenomenon ver^ rarely witnessed on this coast—I mean the 
genua] and quasi-spontaneous luminosity of the sea 

It is of course common enough Lo observe sparkles of light 
more or less abundant when sea-water is briskly disturbed by 
contact with an oar or the bow of an advancing vessel, but 
it has only once before been my fortune, and that was twenty 
years ago, to witness the crest of each wavelet illuminated by the 
pale silvery light proceeding from countless phusphuieSLent 
organisms present in the water. 

The night, being cloudy, favoured observation, but there was 
considerable hare The wind was souLh east or thereabout^, 
the temj erature of the air being 52° F , that of the sea close by 
the shore 47°*5 F 

The phenomenon was visible on the night of Thursday, 
February 17 only. The following night was equally favour¬ 
able for observation, and the temperatures were the same 
within a degree, but the cause or causes no longer operated. 
On casting into the sea a shower of pebbles, which the night 
before produced brilliant flashes of light, or larger stones which 
then developed concentric luminous wavelets, only a doubtful 
effect was observed. The organisms had, it seemed, already 
expended their f01 ce—probably hod actually died—and I thought 
I perceived an unusual frothiness in the water 

Is it not uncommuii for tins to occur so early in the year? Ft 
is in summer, when the temperature of Lhe sea is high, that we 
expect to see the water 11 fiery.” Wai the phenomenon observed 
on other paris of the coast ? Tiios B Groves 

WeymouLh, Februaiy 21 


Minerva Ornaments 

I HAVE twice had an opportunity of being m London during 
the time Dr bchliemann’s Irojan antiquities were exhibited at 
South Kensington, and the examination of them gave me very 
much pleasure. My last visit took plate at the time Mr. Clay- 
pole's first letter and Prof SayLe's reply appeared in Natuhk, 
and I gave the l( Minerva ornaments ” particular attention. My 
interest in the subject has been revived by seeing another letter 
from Mr. Clay pole in a recent number, and having refreshed my 
memory from notes taken during my visits, perhaps you would 
kindly afford me space for a few remarks 

home of the "Minerva ornaments" appeared tome somewhat 
similar to lri^li objects in my possession, but mine are more 
^ymmetncal, less flauish, and on the whole more Mutable, I 
snoidd eay, for net-sinkers than the other*, yet I never thought 
of ticketing them as such. 1 think that both sets of object* have 
had too much labour expended on them to favour the idea that 
they were used for such a common object as net-sinking. The 
Irish abject*, which I should say are of stone, are identical in 
form with a class of glass ornaments known as double glass 
beads, found in most collections of Irish anliquit.es, which are 
certainly not net-sinkers. "Net-sinker" is a v«y common 
name in Ireland for almost any stone with a hole in it, and, with¬ 
out intending the slightest disrespect to Mr. Claypole, 1 believe 
the term ii ohe of a set, of which " sling stone " Is another, 
applied in doubtful cases to cover our ignorance As regards 
the use of the objects discovered by Dr. Schliemann, there may 
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be good grounds for believing that they were ulolb , hut had I 
been left without help to inteipn.t fur myself I should not have 
guessed them to be ner sinkers, hut mtlicr children's playthings 
—the ancient representatives of modem dolls To sh iw how 
little pains are sometimes taken in the preparation of net-sinkers, 
I may mention that a few months ago, while walking along the 
banks of Lhc River Bami, I raw a fisheimnn cutting the tough 
sward into pieces about two inches by thiee or four, which, in 
answer to my inrpiuy, he informed me u ere intended for net- 
sinkers I asked bun why he did not use stone or lead, and he 
replied that turf Mukeis were much superior, as in using them 
the nuts never became entangled in the bottom of the liver, I 
wonder if «Lhis custom is a recent invention or a survival from 
earlier tunes 

I was struck by the close resendilance which several other 
objects in the Schliemann collection bore to Irish antiquities. I 
have noted severd tool stones with the usual hollowed marks on 
the sides, especially Lliuse bearing the double numbei^ 26 and 
1578 , 26 and 147s, 26 and 1522, 45 and 1499, and also a stone 
celt or hatchet with uiaiks on the tubs like those on the tool 
stones, and hammered at the edge, numbered IJ and 1505, all of 
which I could match from my own collection Seveial whorls .ue 
maikcd 111 my notes as being Minilar to others found in Iieland, 
and an objecL bearing tliL numbers 6 and 1636 as beung almost 
identical with double stone bead, 111 my collection. I have also a 
large Maries of rubbing or polishing stones similar to otheis in 
Dr Schlieinann’s collection. Ilauimci stones mj 111btied 6 and 
7268, 26 and 1529, 26 and 1566, 13 and 1570 arc perfect dupli¬ 
cates of ±>unic of Ihi^e found by myself, with flint and bine 
Implements, &c , at l'ortstevi art and lWllmtoy. The ornamenla 
hon on a few of the stone and gla^s whorls and beads in my 
collection have a sort of resemblmce to that on some of the 
terra-cotta whorls exhibited by Dr 'scliheuiann 

Cullybackey, Belfast, February 10 W J Knowles 

Selenium 

Tjie use of selenium for the automatic registry of stai transits, 
proposed by me in a letter which you were good enough to 
publish in Nature, vol xxm. p 218, leads Lo the idea of 
appljing it in a somewhat similar way foi photometric purposes, 
in ouler to improve the existing scale of star magnitudes, and to 
watch any variations theiein. W. M C 

Bombay, February 5 


A CHAPTER IN THE HISTORY OF THE 
CONIFERAL 

T HE bequoias form the third genus of the Taxodicje 
in the xi Genera PlanLaruin." The only existing spe¬ 
cies are the Wellingtoma and the Red-wood of California, 
both of which are confined to the south-west coast regions 
of the United States Their nearest living allies are 
Taxodium and Glypioslrobus , but Lhese were as com¬ 
pletely differentiated in the Eocene as at present, and 
they all appear, like the Ginkgo, to be survivals from 
more ancient floras, Sequoia especially had formerly a 
far wider range than it has at the present day. 

The Sequoias are monoecious, and have obtusely ovate 
ligneous solitary and terminal cones one to two inches m 
length, which arc persistent and gaping after shedding 
the seed. The scales are spnally disposed, sixteen to 
twenty in number, wedge-shaped, with an orbicular or 
transversely oblong nail-like head, depressed, wrinkled, 
and mucrouatc m the centre, sharing thus to some extent 
the ornamentation which seems a characteristic of the 
Taxodies. The foliage is distichous and yew-like in 
Sequoia sempervirens , and spiral and imbricated in 
etgantea } but both occasionally foliate in the opposite way. 
The former, or red-wood, occupies the Coast Range, 1 
sandy rock rising to 2000 feet, of supposed Cretaceous 
age, and forms dense forests twenty to thirty miles in width, 
from a little south of Santa Cruz to the southern borders 
of Oregon, following the coast line for some 350 to 500 
miles, its distribution depending, according to Prof. 
Bolander, upon the sandstone and oceanic fogs. The 
S' gigantca extends at intervals along the western slope of 


the Sierra Nevada for nearly 200 miles, and at elevations 
of 5000 Lo 8000 feet "Towards the north the trees 
occur as very small, isolated, remote groves of a few 
hundreds each, most of them old and interspersed 
amongst gigantic pines, spruces, and firs, which appear 
as if encroaching upon them , such are the groves visited 
by tourists (Calaveras, Mariposa, &c ) To the south, on 
the contrary, the Ihg-trees form a colossal forest forty 
miles long and three to ten broad, whose continuity is 
bioken only by the deep shecr-walled canons that inter¬ 
sect the mountains , here they displace all other trees, 
and are described as icaring to the sky their massive 
crowns, whilst seen from a distance the forest presents 
the appearance of green waves of vegetation, gracefully 
following the complicated topography of the ridges and 
nver-basins which it clothes ” 1 The leaves are scale- 
formed, rounded dorsally, concave on the inner face and 
closely inlaid, regularly imbiicated on the branchlets, 
longer and looser on the branches. In young trees Lhey 
are much larger and freer, with long and awl-sh.iped leaves 
at an acute angle to the stem No trees under cultivation 
in this country seem yet to have completely assumed ihe 
small imbricated foliage characteristic of the giant trees of 
California. 

Although the types of foliage in the two existing species 
appear Lo be perfectly distinct, they are not really entirely 
so, for S sempervirens preserves the spual scale-like 
leaves for a shorL distance aL the base of each branchlet, 
and S, gigantea someLimes assumes the distichous arrange¬ 
ment Besides, the foliage of the former is not 111 two 
rows as iL is in Taxodmm, being spirally arranged round 
the stem, but the lediets, where they are flat and 
comparatively expanded, have a strong tendency to crowd 
into two maiginal rows, so that every surface becomes 
exposed to light and moisture The leaflets Lake a half 
twist near their base, and then diverge upward or down¬ 
wards towards the sides of the branchlet, an additional 
row fiequenLly lying centrally along the branch 

The earliest-known Sequoias .ire Cretaceous, and were 
described by Canuthers, one as*V Woodwardu from black- 
down, and others as S. Gaidnen and ova/ts from the 
Folkestone Gault The fohagefrom the latter has falcate 
leaves like Araucaria, and it is only inferred that it and 
the conc^ belonged to the same trees. It is not impossible 
that the cones may have been brought down from some 
high ground, and the foliage been shed by trees nearer 
the sea-level Although Sequoia itself cannot be traced 
farther back than the Cretaceous, Schimper speculates on 
its probable derivation from some much older Araucanan 
form, and believes its position to be between the Cupres- 
sme.e and the Abietmese 

Saporta regards the Chalk penod as the age of Sequoias, 
and our principal knowledge of them is derived from 
Heer's 11 Flora fossihs arctica," where a large number are 
figured Saporta speaks of Tattorfik as a Sequoia wood 
carpeted with ferns, and Ekkorfat as a forest composed 
of cycads, sequoias, and firs S Reickenbachti is the chief 
form, and occurs in the Cretaceous of Komc, Spitsbergen, 
and doubtfully at Atane. The foliage resembles the 
larger foliage of S. gigantea y being spiral, awl-shaped, 
set at an acute angle to the stem, ana with the points 
overlapping It differs in being less regularly spiral, and 
o/ien combines an approach to the more distichous 
S. sempervirens type, being called in such cases, S, 
Smittiana In several of the figured specimens from the 
Komeschicliten the branchlets of the two forms are almost 
united, and a very slight degree more care in collecting 
would, it seems, have placed the reality of the union 
beyond the possibility of doubt. One instance is repro¬ 
duced from plate xx , and a fragment from the lame plate 
determined as S . Rcichcnbachh % to show that even apart 
from the frequent association of the two species on the 
same slabs, tneir distinctness cannot be maintained if the 

1 Lecture before Roy 3 1 Inihtubon, Apnl xa, iBjB, by Sir J Hookor. 
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plates are faithfully drawn. The separation of another 
species, S L ngida from S. Smithana, seems even less 
warranted; but S. ambigua has somewhat smaller foliage 
and cones, and S. gractfis still smaller foliage, approach¬ 
ing S CouttsuE , yet compared, for no obvious reason, with 
S. Gardnen 

Spitsbergen has no Cretaceous species peculiar to it, 
but the Upper Cretaceous of Atanekerdluk possesses, 
besides two of the Komeschichtcn species, S fartigiata, 
Stemb., and S. subulata , Heer. These two bear the 



same relationship to each other that we hive seen 
between -S' ReuhenbaJiu and .S’ Smittuiuii 7 only they aie 
both considerably smaller, and were, as in the other case, 
doubtless the same tree 

S Rcithenbaihn is said to be met with in other Cre¬ 
taceous deposits in Bohemia, Saxony, Moravn, Belgium, 
&c , and S, fastigiata over the same, but a more rcstucted 
area, their wide distribution being held by Saporta to 
evidence a former universal equality in temperature 

It is of course useless, without further material, to seek 



S, rigid a, Fiff iiff, pi mxu, S Rctchinbachu, Fig B, pi ** 


to unite the whole of the above species, since they have 
been described as distinct by Heer, but it seems perfectly 
certain that had collecting been systematically earned on, 
a small proportion only of the specific distinctions could 
have been maintained. The excessive subdivision is to 
be regretted, since it has given undue prominence to the 
Arctic Sequoias of this age as a group, and will otherwise 
lead to inconvenience Their chief and most interesting 
characteristics have been overlooked by Heer These are 
first the union in one plant of the now almost completely 


differentiated S . sempcrvircns and -S’ %tganlea types , and 
second, that the foliage, which then approached to the 
distichous S\ semfh rvirens form, was produced, if the 
plates are correctly drawn, by Lhc shortening almost to 
abortion of the upper and under leaves, and not to their 
being narrowed .it the base and twisted, as at present, 
towards the sides of the branchlets. 

The Arctic Tcrtiancs have yielded'no foliage of the 
spiral, needle-leaved -S’ gigantca type, except that which 
has been referred Lo S l out hue The large Araucana- 
like foliage of S. Ster/ibt/gi docs not seem at lhat tunc to 
have existed much farther noith than Iceland, while the 
S sempcrvtrens type seems to have been abundant. 
Stquoua Lagnsdorju ia in lact the prevailing fossil in 
Greenland, scarcely any stone with leaf impressions 
being without some remain-* of it The branchlets are 
generally simple and single, rarely forking, and seem thus 
to have had a short season of growth and been quickly 
shed, an adaptation probably to the long Arctic winter. 
1 lowers, frails, and seeds have been collected It is 
hardly less abundant at Spitzbcrgen, Mackenzie River, 
and oLhei localities near the Arctic cucle and m Iceland 
The cones are said to be somewhat larger, and with more 
scales, and the leaves less pointed than in the existing 
species The more decidedly imbricated character of 
the fruit-bearing branchlets implies a closer affinity with 
the Cietaceoui lorms Heer makes six duly-named varie¬ 
ties out of Lhc Spitzbergen species, being probably un¬ 
aware of the extent to which foliage on the same tree 
may vary at the present day S brevifoha 7 again, is at 
best a variety, and S dis/nJui has leaves in opposite 
pails, and vhile unlike in this respect, has nothing besides 
to support its reference to Sequoia A’ Lan^sdorfit next 
appears in the Miocene Baltic and in the Aquitaman and 
Mayencian stages in Switzerland, Germany, Austria, and 
France, but does not seem to appear in any Upper Mio¬ 
cene beds except as far south as Italy, where it occurs in 
several localities This distribution is important, as well 
as the fact that brinchlets from beds of Central Europe 
are more 1 nmpound than those from the far north An¬ 
other Spitsbergen species, extremely abundant where first 
found, is S Nordinskwtdi 7 saul to be distinguishable by 
smaller and softer foluge, narrower leaflets scarcely 
tapering at the base and aL more acute angles to the 
stem, the last being the chief distinctive character None 
seem to have been met wiLh in the 1872 expedition, only 
5 Lanqsdotfii being illustrated in the fourLh volume of 
the “ Flora fossilis arctica " 

Another species belonging to the same group, described 
by Saporta as S Tomnalu , is found in the Miocenes ol 
Manosque, Armissan, and Kumu It is piincipally charac¬ 
terised by the clustered, rarely solitary cones, and while 
the foliage resembles generally Lhat of the existing species, 
the branchlets bearing fruit weie much more imbricated, 
and in this respect resembled Lhose of -S'. Langsdorfii of 
the Arctic floras 

Most of these types have also been met with in America 
—where Lesquercux, following Heer, has over-subdivided 
the fragment* into specie* 

The -V gigantea type had by far the more restricted 
distribution of the two in the Tcrtiaries Much of this 
form of foliage from the Lower and Middle Eocenes ot 
England and France has been referred to Araucaria; but 
elsewhere, in the Oligocenes especially, almost the whole 
of it is referred to a single species of Sequoia, 5 Stembem 
It agrees with that of young plan Li of S. gtgantea, the 
leaflets being less falcate, longer, und at a more acute 
angle to the stem than in the nearest existing Araucaria. 
On the other hand, however, no nearer approach to 
the ordinary adult foliage of S gigantea is ever as¬ 
sociated with them The characteristic cones of Sequoia, 
which are small and numerous, and very persistent 
on the branches after the seed is shed, remain at¬ 
tached , in several fossil species, as S Couttsia , wherever 
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they arc met with . but are rarely associated with the 
foliage figured as S m SUmbergt , none having been found 
at such important localities as Sotzka, Haring, Monte 
Promina, and Bilm, where foliage abounds This absence 
of cones is very strong negative evidence against their 
foliage in the above localities at least being Sequoia, and in 
favour of their being Araucaria. The cones of Araucaria 
are few and large, shaken to pieces by the wind almost as 
as soon as ripe, and when carried by water the dotation 
of the winged seeds and of the foliage would differ enough 
to lead to their being separately imbedded. The foliage 
was described for years as Araucantes ) and a well-defined 
immature cone of Araucaria was found in the deposit at 
Haring and figured by Sternberg 1 and by Goeppert 2 as 
Araucarttes Goepperttj and afterwards considered by 
Unger and Ettingshausen 3 to belong to A Sternbergi 
Another small Araucaria-like cone is figured by Massa- 
longo from Chiavon, 4 which was found associated with 
foliage identical w ith that from Bournemouth. Similar 
foliage, but still nearer to Araucaria, is found at many 
places in France, and in England at Sheppey, Bourne¬ 
mouth, Braclde'diam, the Isle of Wight, &c, but also 
always without any Seauoia cones, although 1 have found 
an Araucaria cone at Sheppey. 

Against all this evidence we have to set the fact that a 
branch with compressed cones attached has been found 
in the Upper Miocene near Turin, and that Sequoia cones 
are found in the same strata with somewhat similar 
foliage in Iceland. In both these instances however the 
foliage differs materially from the typical S. Sternbergi of 
Sotzka If we consider that foliage of existing species of 
Araucaria, Sequoia, Cryptomena, and Arlhrotaxis can 
with difficulty be distinguished, and that species which 
have died out may have approached e atli -ether still more 
closely, the evidence upon which Heer has changed the 
determination of all the Austrian and German specimens 
must appear insufficient The possibly accidental simi¬ 
larity, not identity, of foliage occurring in deposits far 
apart and of widely different age, does not, 1 hold, out¬ 
weigh the other fact* I have advanced. 

This type of foliage, whether it belong to one or many 
genera, has not been found of Tertiary age north of Ice¬ 
land, nor in the newer Miocenes of Central Europe, if we 
set aside two mure than doubtful fragments from Oeningen 
It abounds however in England, France, Germany, and 
Austria in Eocenes and Oligocenes, and recurs, as an 
Upper Miocene form, in Italy only 

The British Eocenes have been credited with several 
Sequoia*, as & S t embergi and S. Bowerbankn from 
Sheppey, tS*. Lan^sdorfii from Alum Bay and Bournemouth, 
S. an Noyert from Antrim, Cfcc , &c There is, 1 believe, 
no good evidence >ct of the presence of any Sequoia 
except S Couthne , confined to Bovey, Hempstead, and 
perhaps Bournemouth, m any Tertiary rock of Great 
Britain. This question however cannot here be profitably 
discussed S Contest# w as originally described by Heer 
from Bovey Tracey, where it literally abounded. The 
foliage resembles that of ^ gtganten, though smaller and 
more delicate, and must have been very graceful, but 
Heer’s restoration of it, since copied into other works, is 
very stiff and unnatural The foliage in the “ Flora 
fossilis arctica” is much coarser, and should not have 
been referred to the same species Saporta desLnbes a 
beautiful variety " Polyntorpha ” from Arnnssan, in which 
the ultimate branchlets take on the sempervirens 
character. S Couttsuc seems to have been capable of 
supporting considerably greater heat than any of the 
other species, if we may judge from the associated 
plants. 

The leading facts known to us respecting the past 
history of the Sequoias may be summed up thus They 
are not known to be older than the Cretaceous, when they 

1 11 Verst v 1 ii p a04 FI 39, Fig. 4. 

1 11 MciQDgr fuss, CoQif,," 1850, Haarlem Tram , p 137, PI 44, Fig 9 

3 “ Flora von H8r.ng," p 36 * 11 Special FJiotogr p| 


were principally a northern form. The differentiation of 
the existing types has progressed from that period to the 
present, being slight m the Cretaceous ( eg . S. Reichen* 
bacAii), more pronounced in the Eocene (e.q. S. Couttsm 
v. fiolymorpAa ), yet more so in the Oligocene and 
Miocene (jT Langsdorfii ), and most so at the present day, 
though even now there is a tendency to approach each 
other. The number of fossil species should be consider¬ 
ably reduced, and much of the supposed Sequoia foliage 
transferred to other genera. The genus is known to 
have ranged as far south as Ceniral Europe during the 
Cretaceous, seems to have retreated north during the 
Lower and Lower Middle Eocenes, re-occupied its former 
habitats in the Upper Middle Eocene and Oligocene, first 
through S Couttsia , and then through S Langsdorfii^ 
and ranged into Italy during the Upper Miocene. It was 
well-nigh exterminated during the Glacial epoch, and has 
been strangely preserved in two isolated spots, perhaps 
beyond its original range, where the moderating in* 
fluence of the Pacific enabled it to survive on, or occupy 
at a remote period lofty mountain spurs between the sites 
of ancient glaciers Fixed on exccptionably favourable 
stations with congenial soil, the existing species may have 
slowly adapted themselves to a temperature far more 
genial than that supported by their polar ancestors, and, 
m adapting themselves to an always increasing mildness, 
have acquued that stupendous habit of growth which 
makes them the giants of vegetation. 1 

The moral to be drawn from the history of the Sequoias 
is that wc should not place implicit credence in the 
minimum temperature of the so-called Miocene Green¬ 
land, Spitzbergcn, Vancouver's Isle, Sitka, and Arctic 
America and Asia, as settled by Heer. Such bald 
argument, as for instance that because Sequoia now 
requires such and such a temperaLure, therefore former 
but different species must have required the same, is 
entitled to but little deference; yet Heer’s facts and 
opinions arc quoted as axioms by a wide range of 
workers When examined they arc seen to be disputable, 
whether taken as physiological, geological, palaeonto¬ 
logical, or any other data Provisionally they were of 
use, but the questions depending on the accuracy of the 
data are *0 important and the evidence so intricate that 
they should not be deemed set Lied until some greater 
amount of care has been bestowed on them 

J. Siarkie Gardner 


GEO ME TRICAL TEA CHING a 

E are glad to see that the Association for the 
Improvement of Geometrical Teaching has been 
by no means idle, though no report has been issued 
since January, 1878, but that there has been a good deal 
of silent work going on in tbe way of sub-committce dis¬ 
cussions upon the several syllabuses of solid geometry, of 
higher plane geometry, and of geometrical conics. All 
who know the president will heartily sympathise with him 
in his bereavement, and will understand how unfitted he 
must have been for any other work lhan that which his 
osition at Harrow imperatively required of him He 
as now thrown himself with much energy into the cause, 
and proof of his interest in the labours of the Association 
19 manifest throughout the interesting address which 15 
printed on pp 12-17 of this Report. It is well known 
that he has long advocated an extension of the scope of 
the Association, and in this address he takes the oppor¬ 
tunity of putting his views well forward. 

11 It was doubtless well at the outset of our work to 
concentrate our attention and confine our efforts to the 
definuc field, in which perhaps the need for improvement 

1 If we can really trace back the history of S figwtira to fossil fornu, il 
become* cunuuji lo notice that it is only now ftppnaching S ( onttmr, thl 
type which [here 11 reason to believe formerly supported the highest tempera¬ 
ture of uny ‘1 emery Sequoia 

■ Auociaiion for the Improvement of Geometrical Teaching Seventh 
General Report, January 1 1BB1. 
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was most pressing, that of the teaching of geometry. 
But it can hardly be denied, 1 think, that there are other 
branches of mathematics whose teaching might also be 
greatly improved by an association of teacher*, conferring 
together as to the defects of existing books or methods, 
and intrusting to sub-cominittees the task of suggesting 
means of remedying such acknowledged defects. If this 
be granted it appears to me thaL it is our next duty to 
bring the strength of our existing organisation to bear on 
other branches of mathematics besides pure geometry 
To do this would, 1 believe, assist rather than injure the 
work which we have still to do for geometry, 

" I cannot doubt but that we have to some extent 
auffeied from the restriction of the field within which we 
have hitherto worked Elementary gcometiy is essentially 
a school subject, that is, one in which a student of mathe¬ 
matics ought to be fanly proficient before he enters on 
his university coursei and which therefore is not a subject 
of real teaching in our universities or higher colleges at 
all. To this, and not to any ingrained spirit of oppo¬ 
sition to improvement, which in the face of the changes 
going on in our universities it seems to me it would 
be absuid to charge upon any body of acLive woikeis 
therein, I am inclined to attribute the small amount of 
interest and attention which we have hiLherto been able 
to obtain for our work, and our failure as yet to procure 
any recognition of our syllabus in any university of the 
United Kingdom Where a subject is not taught, but is 
only a subject, and rather a subordinate subject, of ex¬ 
amination, there can hardly be any very Lively xnd active 
interest in the improvement of its teaching, II is reason¬ 
able to expect, therefore, that, by extending the scope of 
our work to other subjects, of which only the elements 
can in general be taught in schools, and which will after¬ 
wards be more fully studied at the universities, we shall 
enlist the sympathies of a wider circle of mathematical 
teachers, extend the list of our members, and connect 
ourselves more intimately with the living mathematical 
teaching of our umveisities, and then we shall, I believe, 
greatly promote the recognition of the work which we 
have already done. Algebra and tngonomcLry are 

perhaps less in need of our attention than other subjects, 
though even as regards these I believe valuable sugges¬ 
tions as to unproved methods and range of teaching would 
arise in the discussion of a committee specially interested 
in them But ll is only necessary to mcnLion the subjects 
of analytical geometry, higher geometry, higher algebra, 
elementary kinematics and dynamics (or mechanics), to 
bring bcfoic the minds of those whom I am addressing a 
number of questions as to their teaching, from the discus¬ 
sion of which great advantages might arise Further, I 
think no one can have followed the more recent exposi¬ 
tions of mathematical physics, more especially in the 
f Matter and Motion 1 of Maxwell, and the ‘Elements 
of Dynamic' (alas, only a fragment) of Clifford—to 
mention only the names of two of the most penetrative 
eniuses and profound thinkers of our age, whom we 
ave loved and admired while living, and whose premature 
deaths we, in common with the whole world of mathe¬ 
matical and physical science, deplore as an irreparable 
loss—without feeling convinced that the time is not far 
distant when the notion of a vector or step } as Clifford 
happily names it, and the simpler consequences of that 
notion forming a vector or j/^-geometry (the basis 
of the calculus of quaternions), must be made a part 
of the elementary studies of every student of mathe¬ 
matics, more especially for the purposes of mathematical 
physics, but perhaps not less for its application to pure 
geometry. And if this be so I cannot help thinking that 
our Association, extended as I have suggested, might be 
the means of bringing together the right men to organise 
the method and bring it into a suitable stage for ele¬ 
mentary instruction . . I refer to the improvement of 
the teaching of arithmetic. I suppose there are none of 


us here who have had any experience in the teaching of 
arithmetic, who have not often wished that they could 
make a tabula rasa of their pupils' minds, as regards this 
subject, so fatally destructive of all appeals to reason have 
early unintelligent teaching and bad traditional methods 
shown themselves to be In an effort to reform in many 
points the teaching of arithmetic, we might naturally 
expect to associate with us the best teachers in prepara¬ 
tory and even in primary schools ; and perhaps also mem¬ 
bers of that very important body of men, the Government 
Inspectors of Schools , and thus nur organisation might 
become the means of linking together all grades of 
mathematical teachers, from the humblest to the highest, 
m an association which could not fail, if heartily sup¬ 
ported, to become a powerful influence for good on the 
whole education of the country" 

As the President's proposal took many of the members 
present by surprise, it was ultimately lesolved, as we read, 
that a specnl meeting of the Association should be held 
about Easter next, to consider the desirability or the 
contrary of thus extending the scope of the Association 
In connection with this matter wc have also received 
a letter addressed to non-members to ascertain, if such 
an extension of the aims of the Association were adopted, 
whether they would allow themselves to be proposed as 
members of the new Association A draft of rules ac¬ 
companies the Report, from which we extract the follow¬ 
ing proposed rules — 11 That the Association be called 
1 The Association for the Improvement of Mathematical 
Teaching', that its object shall be to effee t improvements 
111 the teaching of the various branches of elementary 
mathematics and mathematical physics by such means 
as may appear most suitable in each particular case 
This object to be carried out by the reading of papers or 
raising discussions at meetings of the Association, by the 
appointment of commiUees to reporL on existing defects in 
the usual methods, order, range, &c , in teaching special 
subjccls, and Lhc expediency of drawing up syllabuses 
01 text-books of such subjects, by the employment of 
suitable means for bringing the work done by the Asso¬ 
ciation before the universities and other educational or 
examining bodies, and using its influence to obtain recog¬ 
nition of such work from those b idles " 

Another action on the part of Lhe meeting was the 
passing a resolution "that a sub-committee be appointed 
to draw up proofs of the propositions of the syllabus of 
plane geometry " It was shown that many teachers had 
adopted the syllabus, and th it it was meeting with a 
growing acceptance was evidenced by the steaiily im¬ 
proving annual sale, 2033 copies having been already 
sold 


ILLUSTRA TIONS OF NEW OR RARE ANIMALS 
IN THE ZOOLOGICAL SOCIETY'S LIVING 
COLLECTION 1 

II. 

N ORTH-EASTERN ASIA his of late years disclosed 
to its explorers a number of very curious novelties 
in the class of Mammals Amongst them are several 
species of great interest, examples of which have reached 
die Gardens of the Zoological Society alive. 

4, The Tcheli Monkey (Macacus Tchehensis) was so 
named by the distinguished zoologist, M Alphonse Milne- 
Edwards of Paris, from lhe Chinese province of Tcheh 
(or Petcheli), in which it is found The existence of a 
monkey in a latitude so far north—on nearly the same 
isothermal line as the city of Pans is a very remarkable 
fact, and quite new to zoological distribution 

The occurrence of this monkey in the mountains of the 
north-eastern district of the province of Petcheli seems to 
have been first ascertained by M. Fontanier, who was for 
some years French Consul at Pekin, and who transmitted 

1 Continued from p 38, 
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many valuable specimens to the Museum of the Jardin 
dee Plantes at Fans. Amongst these was an example of 
the present animal—a female, not quite adult—which was 
described and figured by M Alphonse Milne-Edwards in 
his rl Etudes pour servir a J'Histoire Naturelle des Mam- 
miffas” (Pans, 1868-1874) The celebrated naturalist, 
Pfera David, also seems to have met with this monkey in 
the same district, as he includes it in several lists of the 
Mammals of Northern China which he has recently 
published, 

Far their pair of this scarce monkey now living in the 
Regent's Park, the Zoological Society are indebted to the 
kina exertions of one of their Corresponding Members, 
Dr. 5 . W. Bushell of H B.M. Legation at Pekin, Dr 
Bushell obtained these animals in 1880 from theYung-hng, 
or Eastern Mausoleum, of the reigning Manchu dynasty, 
situated about 70 le from Pekin to the north of 40° N L. 

The Tcheb monkey belongs to the same section of the 
group as tbe well-known Rhesus monkey {Macacus 


rh&sus\ but haB a shorter tail, and is generally of a more 
rufous colour. It is also readily distinguishable by its 
dense coat of short thick fur, adapting it to endure the 
bitter winter climate of its native hills, where the thermo¬ 
meter often descends ro° below zero. Like most of its 
congeners it is rock-loving in its habits. 

5. The Water-deer (Hydropotes inermts ) is another 
Chinese animal which has only lately become known in 
Europe. 

Until of late years it was supposed that the annual 
production of deciduous bony processes (antlers) from 
the fiontal bones was an invariable characteristic of the 
males of the deer-tribe (Cervidse) In some cases these 
antlers might attain enormous dimensions, as in the 
Wapiti {Cervus Canadensis) and the Elk (AIces machlis ); 
m others they might consist only of diminutive points, a a 
in the Pudu-deer of Chili [Pudua hu?nths). But they 
were always present to a greater or less extent. The dis¬ 
covery of this little animal served to confirm, however, 



Fig 4. —I ho Icheli Monkey 


the truth of the axiom, that in Nature at least there is no 
law without an exception. Here we have a deer complete 
In everything except its antleis, usually the most charac¬ 
teristic feature in the males of these animals. In place 
of antlers the buck Water-deer is provided with other 
organs of defence in the shape of two long exserted 
canine teeth, which grow to a considerable size m the 
adult, and give him ample means of exercising his 
pugnacious powers. 

For our first knowledge of the existence of this singular 
deer we are indebted to the exertions of the late Robert 
Swinhoe, who, during his residence in various parts of 
the Chinese Empire, added so largely to our knowledge 
of every part of its fauna. Mr. Swinhoe obtained his 
first specimens of the Hydropotes in the market of 
Shanghai in the winter of 1879, and described it at one 
of the meetings of the Zoological Society in the following 
year. 


" In the large riverine islands of the Yangtsze above 
Chinkiang,” Mr Swinhoe tells us, ''these animals occur 
m large numbers, living among the tall rushes that are 
there groun for thatching and other purposes. The 
rushes arc cut down m the spring; and the deer then 
swim away to the main shore and retire to the cover of 
the bills. 

" In autumn, after the floods, when the rushes are 
again grown, they return with their young and stay the 
winter through They are said to feed on the push- 
sprouts and coarse grasses, and they doubtless often 
finish off with a dessert from the sweet-potatoes, cabbages* 
&c, which the villagers cultivate on the islands during 
winter 

f< They cannot however do much damage to the latter, 
or they would not be suffered to exist in such numbers as 
they do; for the islands have their villages and a pretty 
numerous agricultural population. Fortunately^for the 
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deer, the Chinese'have an extraordinary dislike for their 
flesh. They are therefore only killed for the European 
markets, and sold at a low price. The venison is coarse 
and without much taste, but is considered tolerable for 
want of better, it is the only venison procurable in 
Shanghai. The animal itself gives sport to the gunner ; 
and numbers are slaughtered every winter by the European 
followers of Nimrod in the name of sport. Their numbers 
however do not appear to get much thinned.” 

Another most remarkable characteristic of these antler¬ 


less deer is their extraordinary fecundity. Mr Swinhoe 
states that according to the testimony of the natives the 
mothers have four or five young at a birth, and that this 
is corroborated by Europeans who have killed gravid 
females and found the like number of embryos in the 
uterus. This account is to some extent confirmed hyr 
observations on the Water-deer m captivity in Europe. 
Although the Zoological Society have not succeoied in 
inducing this animal to breed in the Regent's Park, this 
feat has been accomplished by M. Josephe Comply of the 
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Chateau Beaujardm, near Tours, in France—one of the 
most successful 11 acchmatisers 11 in Europe. In M 
Corndly's beautiful park one of these deer produced three 
young ones in the spring of 1879, two of which, it is 
believed, lived to attain maturity. There can be no 
doubt therefore that the Water-deer is much more fruitful 
than the rest of its congeners, which certainly never 
produce more than two at a birth, and for this reason at 
least would be a valuable animal for domestication. 

The adult water-deer standing reached at its shoulder 


a height of about twenty inches, and is generally of a pale 
fawn-colour, paler below. . t 

According to Mr Swinhoe the “Chinese at Shanghai 
call this animal the Ke; but at Chinkiang it is named 
Chang— the classical term for the Muntjac (Ccrvulus 
Reevesi). The Chinese dictionary, compiled under 
authority of the Emperor Kanghe^ describes the Ke as 
* stag-like, with feet resembling those of a dog, has a 
long tusk on each side of the mouth, and is fond of 
fighting ,n 


NOTES ON THE GEOLOGY OF THE COREAN 
ARCHIPELAGO' 


'THIS archipelago, which consists of a number of 
A smaller groups of islands separated by a depth 
of water varying from twenty to fifty fathoms, lies off the 
south-west coast of the peninsula of Corea. Whilst many 
of the larger islands vary from two to six miles in their 
extreme length, they are all of considerable height: their 
highest summits attain an elevation generally ranging 
between 600 and 1000 feet above the sea—Ross or 
Alceste Island, in the south-west corner of the archi¬ 
pelago, reaching to a height of as much as 1935 feet. 
The large and naked masses of rock which crown their 
summits give to these islands a somewhat rugged and 


1 Mfcde during a brief vult of H.M S. ffomtt to Lheie blende in October, 
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uninviting aspect, and their quaint inhabitants view with 
ill-concealed dislike the presence of foreign ships within 
their waters 

I was enabled to land on two occasions on the Island of 
Mackau—the largest of a gioup of islands bearing that 
name. About six miles in length, it possesses some half* 
dozen lofty peaks, which range in height from 800 or 900 
feet to 1400 feet above the sea. Naked masses of quartzite 
or quartz-rock crown the summits and often compose the 
upper third of the lulls, whilst a thick and dense growth 
of creepers, shrubs, and mimosas clothes the hill-slopes 
for their lower two-thirds. The quartzite passes insensibly 
into a compact quartzitic sandstone underlying it; and 
lower down this rock assumes a coarse-gTamed texture, 
ccaaionally containing pebbles of quartz embedded in it. 
From the nature of the ground it was difficult to find 
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trustworthy signs of bedding in these rocks. Cropping 
out in the lower third of the hills—from the cliffs and the 
slopes immediately above them—arc beds of a highly 
micaceous rock—greisen—and a gneissose rock some¬ 
times approaching in its characters Lhc typical gneiss , 
these beds are inclined at an angle of 15° to the east- 
north-east Veins of quartz are observed to traverse 
both these rocks, whilst occasionally a layer of quartz-^ 
an inch in thickness—separates contiguous beds 

1 had no opportunity of landing on any other islands of 
the archipelago, many of which in their general appear- 
ance resemble that of the Island of Mackau. 

H. B Guffv 


NOTES 

The International Medical Congress which it is proposed to 
hold in London in the beginning of August will he the seventh of 
its kind. The previous meetings have been held biennially in the 
principal university towns of the Continent. At the last meeting 
m Amsterdam in 1 & 79 . a general wish vas expressed that the 
next should be in England, and the wish having been informally 
communicated to the Presidents of the College of Physicians and 
the College of Surgeons, they called a meeting of presidents or 
other delegates of all the Univenties, Medical Corporations, 
Public Medical Services, and the Medical Societies The pro¬ 
posal to hold the Congress in London w as heartily agreed to, 
and an Executive Committee was appointed under who>-e direc¬ 
tion, and, especially, by the energy of the General Secretary, 
Mr. MacCormack, a very large scheme has been arranged for 
the discussion of the most interesting questions in all the 
divisions of the Medical Sciences. The Meetings will be 
held in fifteen sections, in rooms of most of which the 
use has been granted by the University of London, the Royal 
Academy, and all the learned Societies at Burlington IIouusc 
Others have been engaged at Willis's Rooms The officers 
and councils of the several sections include, with very few 
exceptions, all the chief and most active teachers and workers in 
the several subjects of medical science and practice, not in 
London alone, but In all the universities and great towns m the 
United Kingdom. In so far as general consent to the design 
of the Congress may be regarded as a promise of success, 
all looks well, and the agreement of our own Lountrymen is well 
matched by the assurances of co-operation already received fiom 
a large number of the most distinguished medical investigators 
and practitioners in both the Old World and the New. About 
4000 invitations were issued, and it is expected that the roll of 
members will include at least 2000 names. Of course there are 
large arrangements for receptions and various hospitalities, and 
for making London as agreeable and instructive as may be in 
August; but if the design in the programme of the Congress be 
fairly fulfilled, a great quantity of hard and useful scientific work 
will be well done. 

At a meeting of the American Academy of Arts and Sciences 
held in Boston, Massachusetts, on January 12, the Ruinford 
medal was conferred on Prof Josiah Millard Gibbs, of Yale 
College, for his researches on Thermodynamics 

We regret to hear of the death of Prof. James Tennant, 
F.G S., the well known mineralogist. Mr. Tennant was the 
assistant and afterwards the successor of Mr Mawe, author of 
“ Travels in Brazil,’ 1 and of a " Treatise on Diamonds, 1 ’ and by 
adding to the series obtained by Mr. Mawe many fine specimens 
from every part of the globe, succeeded in thus forming a very 
large and valuable collection of minerals. Mr. Tennant was an 
excellent authority on gems, and his advice was taken by the 
Government with respect to the cutting of the Koh-L-Noor and 
other crown jewels. Besides holding the office of “ Mineralogist 
to the Queen,” Mr. Tennant was for many years Professor of 


Geology and Mineralogy in King's College, London, and after he 
resigned the professorship of the former science, still retained 
the post of Professor of Mineralogy, which he held at the time 
of his death Mr Tennant, in conjunction with the late Prof. 
Ansted and the Rev. W. O. Mitchell, wrote the treatise .on 
Geology, Mineralogy, and Crystallography for Orr’s "Circle of 
the Sciences," and he was also the author of some smaller 
educational works Mr. Tennant did much useful work In 
preparing collections of minerals and fossils suitable for educa¬ 
tional purposes, and by popular lectures and in other ways he 
aided in disseminating a knowledge of those sciences in which 
he was so greatly interested. Mr. Tennant had reached the age 
of seventy-three at the time of his death. 

Prof Mmuin Duncan, F R S , has been elected president 
of the Royal Microscopical Society. 

The Daily IVavs Naples correspondent writes with reference 
to the Zoological Station at Naples that the average number of 
naturalists working 111 Ihe laboratory was formerly about twenty- 
five, but this yjar it will be above thirty, adding to which the 
permanent staff of lhc station, there are altogether nearly forty 
naturalists bent upon promoting original research into marine 
zoology and botany, while enjoying the most unusual faedities 
and elaborate technical arrangements that have ever yet been 
contrived. The use of the diving apparatus has enabled the 
nalurali ts to hud marine plants hidden in crack* and crevices 
and on the undersides of overhanging rocks, which otherwise would 
never have been brought to light, for the ground-net cannoL reach 
them. By this means many interesting botanical problems have 
been brought nearer to a solution 

Colonel Prejewalski has just returned to St. Petersburg 
with a fine botanical collection he lias made in KausU Dr. 
Mnximowicz states Llint upon a cursory examination his previous 
impression is strengthened that we have to do here not with the 
flora of China, but with an altogethei different one, belonging to 
the border of the great Central Asiatic plateau There arc no 
Chinese forms of trees or shrubs whatever, not even an Acer. 
The general character is entirely high alpine and cold. Dr 
Maximowicz thinks Lhat this Central Asiatic plateau has a flora 
with a distinct individuality of its own, and proposes to call it 
the Tnngut flora, from the name applied by its first European 
exploier, Marco Polo, to the people inhabiting this inclement 
and inaccessible region. 

Thl arrangements for the international medical and sanitary 
exhibition of the Parkes Museum of Hygiene, which is to be 
held at South Kensington from July 16 to August 13, are now 
complete. The exhibition is to comprise everything that is of 
service for the prevention, detection, cure, and alleviation of 
disease. 

The Clarendon Tress is about to issue a new edition of the 
late Admiral W H Smythe’a ” Cycle of Celestial Objects,” a 
book which by universal consent has done more to promote 
popular astronomy in England than any other work of the kind. 
The new edition has been edited by Mr G. F, Chambers, 
F.R.A S , whose "Handbook of Astronomy,” another Claren¬ 
don Press book, is well known. This volume, though professedly 
only a new edition, may be regarded ai almost a new work. 
Whereas the original edition comprised only 850 objects, the 
new one comprises no fewer than 1604 But it u not merely in 
the number of the objects dealt with that the usefulness of the new 
edition will consist, It will be found that Mr. Chambers has cut 
down here, expanded there, and revised everywhere, Admiral 
Smythe’s printed matter, so as to embody the progress of the 
science down to the year 1680. What this means in the case of 
hundreds of double-stars annually undergoing re-measurement, 
and many of them annually undergoing change, can only be 
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understood by those who have been celled upon to perform 
similar literary work. But this ia not alL Admiral Smythe's 
observations having been made in England, his labours only 
extended to those stars and nebuls which were visible in Eng¬ 
land ; but Mr. Chambers, by means of materials gathered from 
various sources has extended the book to Lhe whole of the 
southern hemisphere, and has thus made it an observer's hand¬ 
book for the large English-speaking populations of Jndla and 
the Australian and American continents. The New "Cycle 11 
will be found to contain a gieat number of double-star measures 
by Burnham and others, many of them as recent as 1880. The 
places of the objects have been uniformly set out for the epoch 
of 1890, so that in this respect the book will be up to date for 
many years to come. A chromolithograph of twenty four typical 
star disks 111 different shades of colour intended for the methodical 
record of alar colours forms an appropriate frontispiece. 

W£ have received n very satisfactory report from the Sunday 
Lecture Society It refers to an interesting experiment in Edin¬ 
burgh of a Sunday Science School, in which ninety-two pupils 
were enrolled, will) an average attendance from November to 
July of sixty The pupils were mostly of the artisan class and 
youths who, owing to late business hours, could not avail them¬ 
selves of evening claves 

Measurements of the "Midgets" who have lately been to 
Buckingham Talace and Marlborough House are being taken by 
Quarter-Mas Lit Sergeant Kiordon, under the direction of the 
Antliro} oIogiLfil Society. Succevsful casts of the mouths, 
showing an apparently abnormal dentition, have been obtained 
by Mr. F. S Mostly, and were exhibited in the library of the 
Royal Institution last Fuday evening. 

At a meeLmg of the Electricity Exhibition Commission in 
Paris on Monday, M. Berger announced that arrangements had 
been made for the Talace of Industry being lighted np during 
Lhe exhibition by all the French and foreign systems concurrently 
This'will involve Boo horse power, and more than 50 kilometres 
length of wire There will be six classes, viz. —1. Production 
de l’dcctncite , 2 transmission de 1’electricity ; 3 eleclro-metne, 
4. applications de lYleLtriul^, 5 mecamquc generate dans ses 
applications aux industries tlcctnquea, 6 bibhogrnphie et lns- 
toire. A proposal will be made to the Municipal Council of 
Paris to grant to Herr W. Siemens tlic concession of an elec¬ 
trical railway to the Hippodrome, in the Bois de Boulogne, 
m consideration of the expenses incurred by the construction 
of the railway from Place de la Concorde to the Exhibition 
Palace. The railway being constructed on a viaduct, ^the 
expense Is estimated at 300,000 francs, and it is impossible to 
expect it will be recovered durmg the 107 days of the exhibition. 
The transmission of force at a distance by electricity will be 
tried in the Palais de l'lndustrie during Lhe Electrical Exhibition 
Currents generated in the ground-flour will be utilised to work 
electro-magnetic machines, which will do various kinds of work 
The Publishers’ Union, under the direction of MM. Hachctle, 
will establish an exhibition of electrical publications, and a 
reading-room, into which will be admitted all the scientific 
papers of the world, irrespective of their language 

The difficulties in the way of taking the census of our vast 
and heterogeneous Indian Empire have been sometimes veiy 
curious. In Burmah the census operations in the interior created 
no little consternation among the Karens, who were doing all 
they could to evade enumeration. The native officials employed 
to collect statistics seem to have shown their zeal in a curious 
way. The Pioneer declares that a census enumerator in the 
Central Provinces put down in his book a certain old tomb as a 
“house with one Inhabitant.” The phrase "to be numbered 
With the dead" will henceforward bear a new and vital meaning, 
and death will be robbed of his majority. Another anecdote 


states that when the census commissioner entered a certain com¬ 
pound with the force? of enumeration in his train, an ayah who 
had been taken account of by enumerator and supervisor both( 
ran excitedly to her mistress and warned her chat there would bo 
certainly some mistake in the hisab, for that the sirkar had 
counted her twice already and was going to count her ogam I 

In a note on the Russian and Siberian varieties of the 
Caunnarus puUx (Memoirs of the St. Petersburg Society of 
Naturalists, vol xi. fasc. 1) M. Semenovsky shows ahat the 
representatives of this species in Lake Baikal and m Lake 
Gokchi of High Armenia, 6400 feet above the sea-level, 
are quite identical, and most akin to the Norwegian typical 
representative of this species, described by Prof. Sara, On tho 
contrary, the C. puhx % which inhabits the lakes of the Taimyr 
tundras of Northern Siberia, that of the Baraba Steppe in 
Western Siberia and of the Ural region, belongs to another 
variety. A second variety, very different from the two pre¬ 
ceding, was discovered in two salt lakes of the Government 
of Orenburg, notwithstanding the close proximity of one of 
these lakes to those of the Ural region A third variety inhabits 
the northern lakes of European Russia and those of Lhe Valdai 
Hills, whilst a fourth variety, being most like to that which u 
known from the lakes of Savoy, was discovered in the lakes 
near St. Petersburg 

It 1? known that the young horns of the Ccrvus maral 
(Severtzoff), when they are filled with blood and not yet ossified, 
arc very much prized by the Chinese, who purchase them at the 
Siberian f 101U1 cr, paying as much as six to twenty pounds the 
pair. A very active chase of the maral has therefore always 
been earned on 111 Siberia, and since it became rather rare, the 
Cossacks in the neighbourhood of KiakhLa have domesticated 
this stag Now wc learn from a communication by M, Folakofl 
that its domestication has greatly extended 111 Western Siberia, 
so that there arc herds of seventy head, but the horns of the 
domesticated deer, as might be expected, have lost a good many 
of their original qualities 

In a recently di covered stalactite cave at Kirchbcrg, near 
Kremsmiinster (Austria), a jaw-bone of a man with well preserved 
teeth was found among numerous remains of Gnus spefaui, 

Ir is reported from SLuttgart (Wirtemberg) that bones of 
mammoth and rhinoceros have been brought to light by digging 
in a cellar on loamy ground. Dr. hraas has recognised, besides 
tusks (60 cm and 200 cm. long), two pieces of a jaw-bone 
belonging to a mammoth, and parts of mandibles, scapula, and 
maxilla of a rhinoceros. 

The Mineralugical Museum at Breslau University has received 
a large number of bones belonging to the woolly-haired Rhino¬ 
ceros {Rhinoceros Uchorkinus). They were found near hkarsinc 
in Sde^ia The complete skeleton w as found in a marl-pit at 
a depth of sixteen feet Unfortunately the skull and several 
bones were broken Lhrough inattention 011 the part of the 
workmen. This is the fifth skeleton of the kind found in 
b llesia, 

On February 20 a blight shock of earthquake occurred at 
Agram at 2h. 15m, a.m,, and a more severe one at 6h. 15m a m., 
accompanied by a subterranean noise. During the last week 
wave-like motions were also felt. 

The Dady News Lisbon correspondent, telegraphing on 
February 23, states that thirty-six successive shocks of earth¬ 
quake have been experienced at St Michael’s in the Azores. 
"The church and aoo houses fell in. Several people were 
killed. A religious and penitential procession had taken place, 
the Civil Governor at the head, A vulcanic island has been 
formed. At latest odvicer slight shocks continued. Many 
people were in tents outside the town.” 
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The Khedive of Egypt has nominated M. Gaston Maspero to 
the directorship of the museums in the place of the late archBCo- 
logiot, M. Marietta, To the latter a monument is to be erected 
at Cairo. A committee has already been formed, of which the 
Foreign Minister is president 

A NEW Italian serial will shortly be published at Naples Its 
title will be Rassegna entua di opere stuutijUhe e letterarte, and 
Its editor Prof. Andrea Angiulh, It will npjicar six times a 

pear. 

Last Thursday the Hackney Microscopical and Natural 
History Society held their annual j carle, always a very successful 
event Many other similar London societies were represented at 
the meeting 

An elaborate report upon the opening up of two of the 
pyramids at the boundary of Lhe Libyan Desert near Sakkara 
la now published by Prof. Brugsch. The learned professor 
estimates the matter to be of the most important and valuable 
kind. At the dose of 1BS0 Lhe entrances to the sepulchral 
chambers of the three pyramids were laid bare. The ceilings 
were taken off, and only the two sides, all covered with hiero¬ 
glyphics, rose from the dlbru . The hieroglyphics point to the 
reign of Pharaoh Apappus 

The additions to the Zoological Society’s Gardens during the 
past week include a Bactrian Camel {Camelus badnanus) from 
Afghanistan, presented by Col O B. C bt John, R.E , F Z S , 
a Punjaub Wild Sheep (Ovis eydoieros ) from Afghanistan, pre- 
lented by Capt. W Cotton, a Mona Monkey (Cercoptthecus 
mono) from West Africa, presented by Mr. W, Macmillan 
Scott, two Common Peafowls (Pava an tat us) from India, pre- 
Knted by Mrs. Edward Brown , a Roseate Cockatoo (Cacatua 
rvseieapil/a) from Australia, presented by Miss Mary J. Richard 
son; a Stump tailed Lizard (Tradiydoxautus rugosus) from 
Australia, presented by Mr. I 1 '. O. Maitland, a llorsfieJd's 
Tortoise (Tatudo horsftddi ) from Cabul, deposited , two Globose 
Curassuws (Crax globkcra ) from Central America, a White- 
browed Amazon [Ckrysotis albijrons) fioui Honduras, purchased 


GEOGRAPHICAL NOTES 

We take the following from the March number of the Pioc or 
the Royal Geographical Society —The eminent Russian traveller 
and savant. Col. Prejevalsky, intends, we are informed, to devote 
himself for some time to the preparation m retirement of a great 
work on the results of his travels, including, besides his recent 
expedition to Tibet, his previous journey to Lob-nor, of which 
he was prevented, by wint of time, from giving more than a bare 
outline. The work is Lo consist of eight volumes, and to be 
entitled "Travels in the Deserts of Central Asia" Volumes i. 
and 11. will coutain the narrative and an account of the physical 
geography and ethnography of the countries he has visited, and 
Will include also his surveys the pictorial illustrations being from 
original sketches by his comi anion, Lieut Robarofsky Vol. 
iil. will be devoted to the mammalia of CcnLral Asia , vol iv. to 
lhe birds , vol, v. to the reptiles, amphibia, and fishes , vol. vj. 
to the flora of Mongolia ; and vol. vii to that of Tibet Vol, 
vili and last will coutAin the geology and mineralogy as far ag 
materials will permit. The fird two volumes, each containing 
<00 pages, and perhaps more, will be wnLten by the traveller 
himself, and will appear toward) the close of 16S2 The 
ornithology will also proceed from his pen, as well as that 
portion of the zoology which treats of the antelope, buffalo, and 
a few other of the more important animals, The remainder will 
be written by the Academicians Mrauch and Maximovitch, Pro¬ 
fessor! Kepler, Inostrantsef, and Bogdanof, and will be issued in 
parti. The whole will not be completed for several yean The 
work will be brought out under the auspices of the Geographical 
Society, and a special grant for the purpose will be asked for 
from 11 .M the Emperor 

At the Geographical Society on Monday evening Sir Richard 
Temple delivered a lecture on the lake-region of Sikkim on the 
frontier of Tibet^ which, in point of fact, was a description of 


the impressions acquired during a tour which he made as Lieut, ■ 
Governor of Bengal Sir R. Temple told his audience that the 
fact of any port of Sikkim being British teintory whs due to the 
imprisonment of Sir Joseph Hooker and Dr. Campbell by the 
R.ijah, and he then gave a geographical sketch of the whole 
region. Possibly the most important matter dealt with was the 
construction of the politico-commercial road from Darjiling to 
the JyaUp Pass into the Chumbi Valley, which fair R. Temple 
considers the frontier line between Butish and Chinese territory. 
Sir R Temple is apparently sanguine that the Tibetans will 
continue the road on to Lhasa, but he did not say when they 
weic likely to do so. Mr W T. Blanford, who had also 
visited Sikkim, afterwards explained to tile meeting that he 
believed these lakes to be due Lo glacial action, and that the 
llidan Tso was a beautiful specimen r>f this kind of lake, Mr 
Blanford also called attention to Lhe opening afforded for 
exploration in Northern Sikkim, which n n± not as yet been 
visited by Europeans. 

We understand that Mr Joseph Thomson has been elected 
a life-member of the Royal Geographical Society, in further 
recognition oF his eminent services to geography during the 
recent East African expedition. The Council or the Society 
have presented to the Butish Museum the collection of shells 
which he made during his journey. 

Till Ocrtcrreiebisdte Monatstht ijt fur den Orient of this 
month contains a highly interesting paper by Prof II Vamb^ry, 
on the proposed Hyrkanmn railway, a valuable description of 
the roads and land cornmumcaLions of Persia by Baron Gudel- 
Lannoy 111 Teheran, a paper on the coffee districts oF Yemen 
by llaion Schweiger-Lerchcnfeld, besides two well-written 
historical pa^icrs. 

At the last meeting of the Berlin Geographical Society Prof. 
\V. Foister, the director of the Berlin Observatory, made an 
interesting communication regarding one of the most important 
tasks of travellers in unknown legions, 1 e. the exact determina¬ 
tion of latitude, longitude, and elevation above sea-level With 
several of the resulLs of recent German expeditions serious 
errors in this regard were detected Prof Forster stated that 
the Berlin Observatory staff would fihorlly be in a position to 
undertake the practical and theoretical instruction of travellers 
and to superintend the selection, testing, and packing of the 
necessary scientific instruments fur the various expeditions before 
starting. 

The last number of the Tour dtt Monde contain i an instal¬ 
ment of Dr, Crcvaux's account of his journey from Cnyenne to 
the Andes, the present part dealing more particularly with the 
exploration of the River Parnu The illustrations are from 
original sketches, and are admirably drawn. 

In a recent issue Les Missions Cathdwjues publishes a letter 
from a missionary among the Kakhyen*, which contains some 
interesting notes concerning that comparatively unknown people 
A Syjjnev telegram states that a bushman named Skulthoipe 
bas telegraphed from BlackalJ asserting that he has found the 
explorer Leichhardt's grave, and has recovered the diary of the 
whole of his last expedition, together with other relics. V Skul- 
thorpe refuses to show any of the articles until his arrival in 
Sydney 

The last number of Le Globe contains part of a paper entitled 
11 Tar tone,” by M. F. de Morsier, in which the water proposes 
Lo deal with the Tartar, Turcoman, and Kirghiz steppes. 

By a telegram from Brisbane we learn that the Queensland 
Government expedition for the survey of the projected Trans¬ 
continental railway started on January 14, presumably from 
Blackall. A previous survey, it will be remembered, wis 
made by a party under Mr Faveue, despatched by the proprietor! 
of the Queenslander , but so far as we are aware no detailed 
account of Ins explorations has ever been made public, and 
possibly the new expedition has been sent to endeavour to find 
a better line of route. 

The Wellington correspondent of the Colonies and India 
states that the Southern Alps and other of the principal moan- 
tains of New Zealand ore to be explored next year by member! 
of the Alpine Club, who will find ample scope for their energies. 
The top of Mount Cook, the loftiest peak in New Zealand, 
between 13,000 and 14,000 feet in height, has not yet been 
reached. 

The International Alpine Congress will meet at Salzburg in 
1882. The committee is now being formed. 
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ON THE VISCOSITY OF GASES AT HIGH 
EXHAUSTIONS 1 

Y the viscosity or internal friction of a gas 1^ meant tin, 
resistance it offers to the gliding of one poi Lion over another 
In a paper read before theBritish Association ni 1859 Maxwell J 
presented the remarkable result that on theoretical grounds the 
coefficient of friction, or the viscosity, should be independent 
of the dcnsiLy of the gas, although at the same Lime lie slated 
that the only expeuments he hod met with on the subject did not 
seem to confirm his views 

An elaborate aenes of experiments weie undertaken by Max¬ 
well to Lest ho remarkable a consequence ot a mathematical 
theory, and in 1866, in the lUkenan lecture for that year/ he 
published Ibe results nnder the title of " The Viscosity or In¬ 
ternal Friction of Air and other Gases 11 3 lie found the coefficient 
of friction in air to be practically constant for pressures between 
30 inches and o 5 inch, m fact numbers calculated on the hypo¬ 
thesis that the viscosity was independent of the density agreed 
veiy well with the observed values 

The apparatus used by Maxwell was not of a character to 
admit of experiment, with much lower pleasures than o 5 inch 
Maxwell's thcoiy that the viscosity of a gas is independent of 
the density presupposes that the mean length of paLh of Lhe mole¬ 
cules between llieir collisions is very small compared with the 
dimensions of the appaiatus, buL inasmuch as the mean length 
of path increases ducclly with the expansion, whilst the distaucc 
between the molecules only increases with the cube root of the 
expansion, it is not difficult with Lhe bprengel puuip to produce 
an exhaustion in which Lhe mean free path is measured by inches, 
and even feet , 4 * * and at exhaustions nf thi* degree it is piohable 
that Maxwell’s law would not hold 

The experiments recorded in Lins paper weie commenced early 
in 1876, and have been continued to the piescnt time In 
November, 1876, the author gave a note to tin. Royal Society on 
some preliminary lesults Several different firms of apparatus 
have since been used one after the other, with improvements and 
complexities suggested by expenence or tendered possible by the 
extia skill acquucd in manipulation. Thu L.uliei observations 
are now of lilile value, buL the Lime spent 111 their prosecution 
was not thrown away, as out of those experiments ha^ grown the 
very complicated appnratua now finally adopted. 

lhe Viscosity Torsion Appaiatus, with which all the experi¬ 
ment* here given ha\c been performed, is a very complicated 
instrument. It consists essentially of a glass bulb, blown with 
a point at the lower end, and sealed on to a long nariow 
glass tube In the bulb is suspended a plate uf mica, by means 
of a fine fibre of glass 26 inches lung, winch ]*> seated to the top 
of the glass lube, and hangs vertically along its axis. The plate 
of mica is ignited and lamp-blacked over one-lialf The tube is 
pointed at the upper end, the upper and loner pomLs are 46 
inches apart, and are accurately in the prolong ition of the axis 
of the tube bockels are firmly fixed to a solid support, so that 
when the lube and bulb are damped between them they arc only 
able to move around the vertical axis. r l he glass fibre being 
only connected with the tube at the Lop, rotating the tube on its 
axis communicates torsion to the fibre, and sels the mica plate 
swinging on the same axis without giving it any pendulous move¬ 
ment. 'lhe diameter of the fibre is about 0001 inch. The 
viscosity apparatus ib connected to lhe pump by a flexible glass 
spiral, so as to allow the appaiatus to rotate on the pivots and at 
the same lime to be connected to the pump altogether with sealed 
glass jointh An arm working betw een metal stops limits the 
rotation to the small angle only which is necessary. 

The torsional movement given to the mica plate by the light 

1 Abstractor a paper read before the Royal Society, Eebruary 17, illi, 
by William Crookes, I RS 

H Phil Mag , 4th aer \ul xix p 31 

3 Phil Tran* iBSG, port x, d 949 

4 Thus, supposing the mean free path of the molecules of air at lhe ordi¬ 
nary pressure is ihc i-ia.ouoth of a millimetre, at an exhaustion of the ten- 

thoUHRiidlh of an atmosphere Lhe mean free path will be x millim At one- 
millionth of an atmosphere the mean free path will be 10 centimetres, and atari 

exhaustion ofone hundred millionth—by no means a difficult pom I lu attain wilh 
present appliances—the mean Jree path will be over 30 feet Thu rarefaction 

coifesponds (o that of the atmosphere at a height above the earth of a little 
more than ninety miles assuming that its density decreases 111 genmetncal pro¬ 
gression as its height. increases in anthmcticEU progression, and neglecting 

the small corrections for diminished gravity and temperature As the heighL 
above the earth increases, the length of the mean free path of th* moleciileq 
of air rapidly approaches to planetary distances , at about too miles height 
the mean free path is 10 million miles, whilst between eighty sod ninety miles 
higher the rarity u such that the mean free path would extend from here to 
Sinus 


of the candle binning on it 01 by Lhe rotation of the bulb and 
tube on 11 s axii by Lite movement of the arm between Lhe stops, 
is measured by a beam of light from a lamp, rc flee ted A from a 
mirror to a graduated scale. 

The pump employe l has already been described The mea¬ 
suring apparatus ib similar to that described by I 1 ! of McLeod 1 
before the Physical SoeieLy, June 13, 1H74 As it contain* 
several improvements shown by expenence to be necessary when 
working at very high vacua, a detailed description u given in the 
paper 

When taking an observation the arm is moved over to Lhe 
stop, and 111 a few seconds allowed to return to its original 
position by the action nf a spring This movement rotates the 
viscosity apparatus through a small angle, and sets the mica 
plate vibrating, the reflected line of lignt traversing from one 
side of the scale to the other in arcs of diminishing amplitude till 
it filially settles dow 11 once more at zero 

The observer watching the moving index of light records the 
scale number reached at the extremity of each arc The numbers 
being alternately 011 one and the other side of zero are added 
two by two together, to get the value of each Oscillation The 
logarithm^ of these values arc then found, and their differences 
taken , the mean of th« se diffeicnees is the logarithmic decrement 
per swing of live arc of oscillation Fur the state uf brevity this 
is called Llie log dec. 

A very large number of experiments have been made on the 
viscosity of air and other gn-«es. Observations have been taken 
at os high an exhaustion as o 02 M, but at lliC'.e high points they 
are not sufficiently concordant to be trustworthy, The pump 
will exhaust to this point wnliout difficulty if a few precautions 
are taken, but at this 1 iw pressure the mcam of measuring fail 
in accuracy. 

The precautions which experience shows to be necessary when 
exhausting Lu lhe highest points are fully described in the paper. 

Viuosity of Air —lhe mean of a very large number of closely 
concord ail L results gives as lhe log decrement for air for the 
special apparatus employed, at a pres ure of 760 milluns. of 
mercury and .a tcmperatuic of 15 0 C., the number o 1124. 
According to Maxwell the viacosily should lemam constant until 
I be raiefaction becomes so great that we are no longer at 
libeitjr to consider the mean fiee path of the molecules as 
practically insignificant in comparison with the dimensions of 
the vessels. 

lhe authors observations show that Lins theoretical result of 
Maxwell’s is at least appioxnn.iLely and may be accurately true 
in air up to compai atively high exhaustion's, ami that at higher 
exhaustions the viscosiLy falls off, as it might be expected to do 
according to theory. 

'lhe results arc embodied in a table and diagrams 

The first half of Lhe tabic givci the viscosity of air, in so far 
as it is remesented by the log dec , at pressures intermediate 
between 700 millims and o 76 millim (looo millionths of an 
atmosphere). In order [0 avoid lhe inconvuuence of frequent 
reference to small fractions of a millimetre, the millionth of an 
atmospheiL 3 (= M) is now taken ns the unit instead of the 
millimetre, The second half of the table is therefore given in 
millionth?, going up ti on exhaustion of o'02 millionth of an 
atmosphere. 8 

Starling from the log dec o 1124 at 7 ^° millims , the via- 
coiity diminishes very legulaily, but at a somewhat decreasing 
rate 13 clwccn 50 radians and j milluns the direction is almost 
vertical, and a great change in the uniformity of the viscosity 
curve commences at a piessure of about 3 millims. At this point 
Lhe previous approximation to, or coincidence with, Maxwell's 
Jaw begins to fad, and further pumping considerably reduces 
the log decreL-ient 

Fiozn 1000 M the diminution of viscosity is very slight until 
the exhaustion leaches about 250 M , after that it gets leu with 
increasing rapidity, and falls nway quickly after 35 M is 
reached 

The curves of increasing mean free path aud diminishing vis¬ 
cosity closely agree. This agreement is more than a mere coin¬ 
cidence, and is likely to throw much light on the cause of 
viscosity of gases. 

1 Phi/csp/Jkitai Magazi»c, \ nl xlv.n p no, August, 1B74 

■ M = o 00076 millim , 131s 7B9 M ■= 1 millim 

3 To pva some idea of ike Inin exhaustion* at which Hi measurement! 
can be taken it may be mentioned that (he highest exhaustion on the labia— 
o oa M —bears about the same proportion 10 the ordinary atmospheric pressure 
that 1 millimetre docs to thirty 'miles, or, 'converting 11 into time, inst ona 
second bears lo twenty momhs 
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Iii the table U also given the measurements of the repulsion 
exerted gn the blackened end of the mica plate by a candle-dame 
placed 500 mill 1 mi. off. The repulsion aue to radiation com¬ 
mences just at about the same degree of exhaustion where the 
viscosity begins to decline rapidly, and it principally comes in at 
the exhaustions above xooo M. 

The close agreement between the loss of viscosity and tbe in¬ 
creased action of radiation is very striking up to the 35 millionth, 
when the repulsion curve turns round and falls away as rapidly 
os the viscosity, 

Experiments are next described on the resistance of air to the 
passage of an induction spark 

Since the publication of the author’s researches on the pheno¬ 
mena presented by the passage of the induction discharge through 
high vacua, the present results—which, although never published, 
precede by a year or two those just mentioned—have lost much 
of their interest. 

The phenomena at the very high exhaustiun of o qi M may be 
of interest. With a coil giving a spark 85 millims long, no 
discharge whatever passes. On increasing the battery power 
till the striking distance in air was 100 millims, the spark 
occasionally parsed through as an intermittent flash, bringing 
out faint green phosphorescence on the gloss round the end of 
the — pole. 

On one occasion the auLhor obtained a much higher exhaustion 
than o 02 M It could not be measured, but from the repulsion 
bv radiation and the low log dec. it was probably about 001 M, 
The terminals of the vacuum tube and wires leading to them 
were well insulated, and the full power of a coil giving a 20-inch 
spark was pnt on to it, At first nothing was to be seen Then 
a brilliant green light flashed through the tube, getting more and 
more frequent. Suddenly a spark passed from a wire to the 
glass tube, and pierced it, terminating the experiment. 

Since these experiments vacua have frequently been gat as 
high, and even higher, but the author has never seen one that 
would long resist a 20-inch spark from his large Coil 

Viscosity of Oxygen —The series of experiments with air show 
a complete history of its behaviour between very wide limits of 
pressure. It became Interesting to see how the two components 
of air, oxygen and nitrogen, would behave under similar 
circumstances. Lx peri men ts were therefore instituted exactly 
U in the case of dry air, but with the apparatus filled with pure 
oxygen. 

Tne results are given m the form of tables and plotted as 
curves on diagrams 

The figures show a great similarity to the air curve. Like it 
the log dec, sinks somewhat rapidly between pressures from 760 
millims. to about 75 millims. It then remains almost steady, 
not varying much till a pressure of 16 millims ib reached Here 
however u turns In the opposite direction, and Increases up to 
1'5 millun. It then diminishes again, and at higher exhaustions 
it rapidly sinks. Thi> increase of viscosity at pressures of a few 
millimetres has been observed in other gases, but only to so small 
an extent as to be scarcely beyond the lumts of experimental 
error. In the case of oxygen however the increase is loo great 
to be entirely attributable to this cause 

Oxygen hai, more viscosity than any gas yet examined. The 
viscosity of air at 760 millnns, being 0*1124, the proportion 
between Lhat of air and oxygen, according to these result*-, is 
I ’ £ I85. 

This proportion of 1*1185 holds good (allowing for experi¬ 
mental errors) up to a pressure of about 20 millims Between 
that point and 1 millim. variations occur, which have not been 
traced to any assignable cause . they teem large to be put 
down to 11 experimental errors." The discrepancies disappear 
again at an exhaustion of about 1 millim., and from that point 
to the highest hitherto reached the proportion of 1 1185 >s fairly 
well maintained. 

Viscosity of Nitrogen —The proportion between the viscosities 
of nitrogen and air at a pressure of 760 nullims is, according to 
these experiments, o 9715. 

A comparison of the air curves with those given by oxygen and 
nitrogen gives interesting results. The composition of the 
atmosphere is, by bulk, 

Oxygen . 20*8 

Nitrogen 1 . . . .. 79 * 2 

100*0 

The viscosity of the two poses is almost exactly iu the tame 
proportion : thus at 760 millimi— 


20 8 vti. P-l-79'2 vis . ^ 

too ‘ p 

20*8 (o 1257) + 79*2 (0*1092) 

- - — ^ i« 

100 

1-61456+8 6407a 
100 

a remit closely coinciding with 0*1124, the experimental result 
for air. Up to an exhaustion of abont 30 M the same proportion 
between the viscosities of air, oxygen, and nitrogen is preserved 
with but little variation. From that point divergence occurs 
between the individual curves of the three gases. 

Observations on the Spectrum of Nitrogen. —Spectrum observa¬ 
tions during exhaustion give the following results -— 

At 55 millims pressure the band spectrum of nitrogen com¬ 
mences to be visible. The red and yellow bands are easily seen, 
and the green and blue are exceedingly faint As the pressure 
grows Less the hands become more distinct, until at 1 14 millim. 
the band spectrum is at it*. brightest. 

At a little higher exhaustion a change comes over the spectrum, 
and traces of the line spectrum arc observed. 

At 812 M both the bond and the liue spectrum can be seen 
verv brilliantly 

At 450 M the line spectrum is seen in great punty. As the 
exhaustion becomes higher the lines commence to disappear at 
the two ends of the spectrum 

At 188 M the lines below X 6[oma of m m at the red end, 
and above A 400, cease to be visible. 

At 94 M a bright greenish yellow line is visible at about 
* 5 * 7 - 

At 55 M this greenish yellow line is still very prominent. The 
red lines have disappeared altogether, and the highest blue line 
visible is one at A 419 The line 567 vanes much in visibility ; 
sometimes it cannot be seen, whilst at others it is very visible 
Thus— 

At 40 M the line 567 has quite disappeared 

At 17 M line 567 is visible ogam, being the most prominent 
line left. 

AL 12 M line 567 ia not seen, although several other green and 
blue lines are left. 

At j M only three lines are visible in the green, and these are 
very faint. 

At 2 8 M line 567 is detected again. 

At 2 M only traces of one or two lines can be seen, the faint 
light of the lines being overpowered by the green phosphores¬ 
cence of the gla^s 

Line 567 has been seen ou several occasions at high exhaus¬ 
tions when the gas under examination has been mixed with a little 
air It is probably a nitrogen line, for one of the most brilliant 
nitrogen lines has a wave-length of 567 8 (Thaldn), 568*0 
(Huggins), or 568 I (Plucker), and the author’s interpolation 
curve is not sufficiently accurate to enable him to say that the 
line entered in as being at 567 may not in reality be a trifle 
higher. The reason of its being only sometimes visible may 
be accounted for by a difference in the sensitiveness of the eye 
at different times, or by a difference in ihatteTy power. Thu 
however cannot be the w hole explanation, for other lines are not 
found to vary in the same manner. 

Tbe curve of RepuLion exerted by Radiation is much lower 
than in oxygen or air, and sinks rapidly after the maximum is 
passed. 

Viscosity of Carbonic Anhydride .—The curves of this gas are 
given in diagrams plotted from the observations. At first the 
curve seems to follow the same_direction as the air curve. But 
at a pressure of about 620 millims it slope* more rapidly till the 
pressure is reduced to about 50 rmllims , when the curve again 
takes the direction of the air curve. The total diminution 
between 760 millims, and I millim. is nearly double that of air. 

Observations have also been taken with tbe spectroscope 
during the exhaustion of carbonic anhydride. The maximum 
brilliancy of the spectrum occurs at an exhaustion of about 
300 M. After that it gets fainter; at about 75 M the blue band 
(A 409 to 408 ms. of mm.) disappears; as the exhaustion gets 
higher the other bands vanbh until, at a vacuum of about 40 M, 
nothing is visible but the two lines A 519 and A 560, At higher 
exhaustions these lines disappear, ^and tbe phenomena of 
“ Radiant Matter '* commence. 

The proportion between the viscosity of'carbonic anhydride 
and air at 760 millims. Is o 9208. 
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Viscosity of Carbonic Oxide ,—'The results with this gas are 
remarkable as showing an almost complete identity with tho^e of 
nitrogen both m position and shape The viscosity at 760 
rmUirns is in each cue 0*1092. 

Like that of nitrogen the curve of carbonic oxide is seen to be 
vertical —i e,, assuming Lhe curve to represent the viscosity, the 
gas obeys Maxu ell’s law, at pressures between 90 millims and 
3 millims The straight portion in nitrogen is at a litLle higher 
pressure—between 100 milium and 6 millmis 

The curve of repulsion resulting from radiation is lower in 
carbonic oxide than in any other gas examined, and, unlike the 
other gase^, there is no sudden rise to a maximum at about 
40 M. At lower exhaustions the curve is, however, higher than 
it is in nitrogen. 

During exhaustion observations were cjiUinued on Lhe varia¬ 
tions in the spectrum. The ordinary band spectrum is first seen 
With a few sharp lines terminating the bands. 

At 12 millims pressure a sharp green line is first seen, A- 5*5 
ms of mm. This line rapidly grows brighter as exhaustion 
continues, and then fades out, it is last seen at a pressure of 
about 0*9 millim Thii line is probably the bnghL oxygen-line, 
the wave-length of which is given by Thicker at 514*4 


At a pressure of 2 8 inilLim->. the spectrum agrees m appear¬ 
ance with the M Carbon No. 2" in Watts’s “Index of Spectra.” 

At 55J M the bands between the ^harp bnes appear to be 
breaking up into masses of fine lines. 

At 211 M these fine lines arc distinctly visible. The bright¬ 
ness of this spectrum is now near its maximum. 

At 100 M the general sped rum ia growing faint, but a sharp 
green line at A 534 makes its appearance by fits and starts 
Thu is coincident with Thicker* 3 blight oxygen line A 534 

After this degiee of cxhau.tim lhe spectrum lapidly gets 
fainter. The line A 534 soon disappears, and the carbon lines 
also go one after the other, until at an exhaustion. of 4 M only 
two lines are visible, A 560 and A 519 

Viscosity of Hydrogen —It has been found that hydrogen has 
much less viscosity than any other gas , the fact of the lig dec. 
not decreasing by additional attempts at purification is the 
test of its being free from admixture This method of ascer¬ 
taining the purity of the gas, hy the uniformity of its viscosity 
coefficient at 760 millims , is more aceuiate than collecting 
samples and-analysing them eudiomelncally 

Several series of observations in hydrogen have bct.n taken. 
For a long lime it was considered that hydrogen, like other 
gases, showed the same slight departure from Maxwell’s law of 
viscosity being indc|*endent of density that appeared to be indi¬ 
cated with other gases , for the log dec persistently diminished 
as the exhaustion increased, even at such moderate pressures as 
could be measured by Lhe barometer gauge Had it not been 
that Lhe raLc of decrease was not uniform in the different senes of 
observations, it might have been considered that this variation 
from Maxwell’s law was due to some inherent property of all 
gases After working at the subject for more than a year it was 
discovered that the discrepancy aro^e from a trace of water 
obstinately held by the hydrogen Since discovering this 
property extra precautions (already described at the cemimence¬ 
ment of the paper) have been taken to dry all gases before 
entering the apparatus 

The remarkable character of hydrogen is the uniformity of 
resistance which it presents. Jt obeys Maxwell's Jaw almjjd 
absolutely up to an exhaustion of about 700m., and then it com¬ 
mences to break down, Up to this point the line of viscosity is 
aim )st perfectly veitical It then commences to curve over, 
and when the mean free path assumes proportions comparable 
with the dimensions of Lhe bulb and approaches infinity, Lhe 
viscosity curve in like manner draws near the zero line. 

The repulsive force of radiation is higher m hydrogen than m 
any other gas It commences at as low an exhaustion as 14 
millims , but does not increase to any great extent till an exhaus¬ 
tion of 200M 19 attained; it then rises rapidly to a maximum at 
between 40 and 60 M, after which it foils away to zero. The 
mtximum repulsion exerted by radiation in hydrogen is to that 
in air as 70 to 42 6 This fact is now utilised in tne construction 
of radiometers and similar instruments when great sensitiveness is 
required. 

Taking the viscosity of air at 760 millims. as o 1124, and 
hydrogen as 0*0499, lhe proportion between them is o 4439. 

The Spectrum of Hydrogen ,—The red line (a = 656), the 
Men line (A = 486), and tHe blue line (A = 434) are seen at 
their brightest at a pressure of about 3 million., and after that 


exhau&Lion they begin to dimmish in intensity As exhaustion 
proceeds a variation in visibility of the three lines is observed. 
Thus at 36 millims. the red line is seen brightly, the green faintly, 
whilst the blae line cannot be deLected At 15 millims the blue 
line is .seen, and the three keep visible till an exhaustion of 418 
M is reached, when the blue line becomes difficult to see At 
38 M only the red and green lines arc visible, the red being 
very faint. It is seen with increasing difficulty up to an exhaus¬ 
tion of 2 M, when it can be seen no longer. The green line now 
remains visible up to an exhaustion of O 37 M, beyond which it 
lias not been seen 

It is worthy of remark that although when working with pore 
hydrogen the green line is always the Inst to go, it is not the 
first to appear when hydrogen is present as an impurity in other 
ga^ea Thus, when working wiLh carbonic anhydride insuffi¬ 
ciently purified, the red hydrogen line is often seen, but never 
the green or llie blue line. * 

[ 7 o be continued ) 


SEEING BY ELECTRICITY 1 

being called upon by the chairman to show his experi- 
^ menls, Prof Ayrton slated that he and Mr Terry thought 
lint the occasion uf the reading of Mr lhdwcll’s paper was a 
suitable one for their showing to the Society that they were 
constructing the apparatus described by them m a leLter in 
Nai url, vol, xxii. p 31 The feasibility of thur plan had been 
combated, and at the la^L meeting of (he British Association at 
Swan^ei it vas confidently asserted that the action of selenium 
was njt quick enough to register rapid changes of light intensity— 
an idea, houevur, which (hey stated in the discussion at the time 
there was expenmcnt.il evidence to disprove After that came 
the publication and exhibition of the pholuphone, proving that 
selenium changed its electrical propel ties synchronously with 
rapid changes in light intensity. Tor a light telegraph however 
not only was this property necessary, but in addition that the 
electric changes in Lhe selenium should be considerable fur a 
comparatively small change in the light They had, therefore, 
tried to make sensitive selenium cells of low resistance The 
method they had employed consisted in winding two wires 
parallel on strips of box-wood, ivory, and other non-conductors 
m section, somewhat like that Of a paper-knife in the manner 
suhsequently described by Mr Bidwell in Naiuhe, but they 
had not found it necessary to cut a screw on the wood or mica 
in a lathe Of the twenty-five cells that they had constructed 
they had invariably found, like Mr llidwell, that only those 
were sensitive thal had a high resistance They were aware 
that ITof. Adams had made sensitive cells of low resistance, 
and had he been present they would have liked to ask 
wheLlier 1L was not only fur very small elecLromolive forces 
lhat the cells were sensitive They had also found that 
when sensitive cells of loo,uoo ohms resistance diminished 
m resistance to only a few hundred ohms by natural annealing 
extending over some month*, the cells lost entirely their lensi- 
biliiy Further that certain sensitive cells of high resistance 
were sensitive ns long as an electromotive force of not more than 
about seven volts was employed to send a current thruugh them, 
but for electromotive forces much above this the cells were com¬ 
paratively unsensitive to light, but the sensibility was not destroyed 
for electromotive forces smaller than seven volts used subsequently. 
These phenomena, which they believed had not been previously 
noticed, pointed, they suggested, to the sensibility of selenium 
being due almost entirely to a polarisation and not merely to 
a change of resistance, as was commonly supposed and stated. 
Might it not be possible, they asked, that there was an electro¬ 
motive force developed in selenium by light, which, for different 
cells, increased more rapidly than the resistance of the cell, and 
which was the greater, the greater the electromotive force of the 
auxiliary battery employed, that in fact selenium became 
rapidly polarised by tne auxiliary current flowing through 
it, And that this polarisation, the amount of which depended 
od this current, was removed in proportion to Lhe inten¬ 
sity of the light. That a small electromotive force was de¬ 
veloped in selenium by light when no auxiliary current Wli 
sent through it, had been conclusively shown by Trof. Ad ami 
and Mr. Day in 1876, a result that they had also expenenced; 
and they would mention that a careful examination which they 
had recently mode of the paper published by Prof Adams and 

1 Paper com mu mealed to lhe Physical Society, February a6 
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Mr, Day In the Phil. Transactions for 1876, showed that if we 
assumed all the instances therein mentioned of sensibility of 
selenium to light were due to an electromotive force set up, and 
not to change of resistance at all, then on the whole all the 
results would have been arrived at if this electromotive force set 
up in different cells, for the same intensity of light, increased 
more rapidly than the resistance of the cell, and was the greater, 
the greater the electromotive force of the auxiliary battery 
employed. They disagreed therefore from Mr. Bldwell in his 
Idea that the name 11 cell" was at all inappropriate. 

Professors Ayrton and Perry referred the Members to their 
original letter m Nature for tne account of their plan for seeing 
by electricity. Shortly, it consisted in projecting at the sending- 
station an image on a screen consisting of a number of selenium 
cells, the current flowing in each of which from an auxiliary 
battery was controlled by the intensity of the light falling on it. 
At the receiving-end of the line a light was thrown on a screen 
intercepted more or lew by little shutters, the opening or closing 
of each of which was controlled hy the current allowed to pass 
through the corresponding selenium cell at the sending end. 
Hence on the receiving screen a picture in mosaics was cast cor¬ 
responding with the image projected on the screen at the sending- 
id, and varying with’every change in the'image cost on the 
sending-scrcen. 

The experiment they desired to show the Society was the suc¬ 
cessful reproduction on the receiving-screen of every change of 
illumination of one square of the sending-scrcen The shutter 
was an elliptical blackened aluminium disk suspended in a 
blackened tube of a kind of galvanometer, and making an angle 
of 45° with the tube when all the light tending to pass through 
the tube was cut off. When this dusk was deflected through 45" 
all the light passed through Lhe tube and an image of a square 
hole was formed liy a small lens attached to the tube. For every 
intermediate position of the shutter an linage of the square hole 
was formed on the screen, hut varying in intensity of illumination. 
Attached to the shutter was a small magnet making an angle of 
67| D with it, and the two were suspended by a silk fibre about 
one-twentieth of an inch in length These particular angles were 
selected so that first all variation In intensity of the illumination 
could be produced wilh a small motion of the shutter, and 
secondly, so that the magnet should always be in Us most sensi¬ 
tive position in Lhe coil through which passed the electric current 
which traversed and was controlled by tne corresponding selenium 
square at the receiving end of the line. [The apparatus was 
then shown 111 action,] 

Thsy explained how their method of putting, say, thirty or 
forty selenium cells on a revolving arm would enable them, 
while dispensing with a large number of cells, to transmit elec¬ 
trically a complete picture of even moving objects, and would m 
addition obviate the difficulty ammg from abnormal variations 
of selenium. 

Instead of the apparatus exhibited to the meeting to show the 
perfect feasibility of the scheme, Professors Ayrton and Perry men¬ 
tioned that they were also experimenting with a large thin mirror 
with many thick ribs at the back crossing one another. Electro¬ 
magnets firmly fixed behind the thin ports of the mirror produced 
by their expansion and contraction very small convexities and 
concavities on the mirror's face. From their experiments, pub¬ 
lished in the Proc. Roy. Soc., on the so-called Japanese magic 
minors, it was known that excessively small convexities and con¬ 
cavities of this kind might be made to show themselves in a very 
decided way on a screen by a divergent beam of reflected light. 
They proposed to have a circular mirror in rotation, but with only 
1 certain sectional space at the back fitted with electro-magnets as 
described, and they anticipated that this in conjunction with the 
rotating section of selenium cells at the other end of the line 
would produce on a screen a picture over the whole area of the 
minor corresponding with the distant image projected on the 
area traced out by the revolving sector of selenium cells. , 


EARTH CURRENTS—ELECTRIC TIDES 

a meeting of the Society of Telegraph Engineers and of 
Electricians on Thursday evening, February 10, Prof. G. 
C. Foster Id the chair, a communication was read by Mr. Alex. J 
S. Adams upon " Earth Currents—Electric Tides,” in which the 
author related that, from investigations he hod carried on in 
connection with earth currents since the year 1866, he con¬ 
sidered the globe we inhabit as au electrified sphere whose 
normal electrical condition was liable to disturbance both from 


within and from without. Storting upon this theory os a basis, 
and finding from the result of his observations no evidence that 
the sun exerted sufficient influence to materially disturb the earth's 
electricity, he undertook a series of systematic observations upon 
the daily earth-current variations in strength, to elucidate the 
question, and obtained consecutive observations every quarter of 
an hour during the interval from April 1 to 21, 1879, with a 
result that the corves of thosc^observations coincided throughout 
with the curve of moon phases for the Bame period, and clearly 
indicated that the chief disturbing power was tne moon, and that 
the earth current variations were strictly lunar-diurnal^ 

11 But,” said he, 11 there is a yet deeper meaning to the lunar- 
diurnal current carve than at first sight appear*, for an examina¬ 
tion shows that the curve for each aay represents four electrical 
maxima, two of a kind, and that each maximum is divided from 
Lhe other by a zero or point of no current.” He further explained 
that whilst two of these maxima always exist upon the opposite 
sides of the globe, which are in a line perpendicular to the moon, 
two other maxima were also found upon the sides of the globe 
lying at nght angles to the former maxima, and that from a long 
and careful consideration of these features of the phenomenon he 
had arrived at the conclusion that whilst the earth’s disturbed 
electricity was, os it were, heaped up by the moon upon the sides 
of the earth nearest to and farthest from her, much as are the 
waters of the *lobe in forming Lhe oceanic tide*, the two 
lateral maxima, upon the other hand, must br considered as parts 
of a belt or band of electrical maximum that encirclcn Lhe earth 
in a position at right angles to n line drawn between the earth 
and moon. Thus it appeared that there were zones of maxima 
at the sides of the globe nearest to and farthest from the moon, 
and a circle of maximum at nght angles between them, hut 
divided from them hy zones of no current. This arrangement of 
the earth's cltclncity by the moon the author termed the earth’s 
lunar elect) ic dutnbutton , the electric maximum facing the moon 
he designated the major eleitrie pole, that farthest from Lhe moon 
the minor electric pole , and the belt of maximum that encircles 
the earth the electrtc cittle. Likewise the zone of no current that 
divides the electric circle from the major pole he termi the major 
zero circle , and that zero which separates the electric circle fiom 
the minor pole, the minor zero circle 

The earth's electricity, as Lhns airanged by the moon, followed 
that orb in her course through the heavens, and this 'motion of 
the earth’s disturbed electricity round the earth, yet irrespective 
of the globe itself, was termed the lunar diurnal electric circula¬ 
tion, and the axis upon which it turned the lunar-Jiurnal axis. 

A due apprehension however tliaL the moon's influence is in 
proportion felt by the earth's electricity at every part of the taith's 
surface he considered necessary for the proper appreciation of 
Lhe reasonings which led to the foregoing deductions. 

It was then pointed out that there existed a regular retardation 
or lagging of the earth current variations behind the correspond¬ 
ing pliascs of the moon to Lhe extent of nearly three hours, this 
curious phenomenon being m no way, so far 1* he conld trace, 
attributable to solar influence, 

The magnetic variations w ere then considered, and a sinking 
coincidence.between Lhe electric and the magnetic lunar-diurnal 
van a ti on-curves was shown to obtain The author reasoned 
that the earth's electric forces r as constituted in the electric distri¬ 
bution revolved also about an axis parallel to a line pacing 
through Lhe centres of the earth and moon, ue, a line drawn 
between the major and minor electric poles—a motion of the 
electric farces that agreed with the observed direction of the earLh 
current, and which appeared fully sufficient to account for the 
effect of lunar-diurnal magnetic variation. 

In conclusion he sud that a comprehensive consideration of 
earth-current phenomena opens out a much wider sphere of 
investigation than that simply embracing variations of strength * 
it has to recognise directive influence which, applied to electricity, 
means the production of magnetism, and that the electric circu¬ 
lating systems that appear to obtain by reason of these three 
motions, the earth's diurnal rotation , the lunar current circula¬ 
tion, and the terrestrial current circulation —causes which result 
in die apparently disconnected variations observable in the 
movements of the magnetianeedle. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge.— The examiners for the Natural Science Tripos 
during this year ore Dr. W. H. Gaskall, Prof. Bonney, Mr P. 
T. Main, Prof. Watson (Owens College), Prof. Lewis (recently 
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appointed Professor of Mineralogy), Messrs. W. Garnett, F. M 
Balfour, and S H. Vines. 

The'Rev. W. Cunningham, M.A., of Trinity College, has been 
appointed Deputy for the KmghLbndge Professor, Prof, Birks, 
and has resigned the Assistant-Secretaryship of the Local 
Examinations and Lectures Syndicate. 

Mr. W. HUthouse, B. A., of Tnnity College, Assistant-CuraLor 
of the Botanical Museum, has been approved as a teacher of 
botany, and Mr J. J. Lister, BA., of St John’s College, 
Demonstrator of Comparative Anatomy, as a teacher of that 
subject for the purpose* of medical certificates. 

It was resolved last Thursday to admit women students at 
Cambridge to the Previons Examination and to the various 
Tripos Examinations, to publish separate class lists for women, 
and in cases where order of merit is indicated m the men’s cla^s- 
lists, to indicate the position which any female student would 
have taken in the corresponding list of men. The cxamiuers 
may also state that any candidate who does not attain an honour 
standard is adjudged to have deserved an ordinary degree It 
will be necessary to pre°ent a further report on minor details of 
fees and regulations, but it can hardly be doubled that students 
duly qualified may be admitted formally to the examinations 
coming on in June next 

The University accounts just published show that examiners 
cost the University last year 2200/, professors, demonstrators 
lecturers, dec., 8400/., in addiLion to those specially endowed. 
The ordinary expenses of the museums ami lecture-rooms have 
been 2500/, while the grant from the University ib 2ooo/. The 
boLamc garden has cost nearly 1000/, and 660/. has been so far 
spent on a curator's house lhe Local Examinations and Lectures 
Board have received 8400/., and have invested a further sum 
of 500/., which at a future time may help to provide a building 
for this extensive work. The University Library has overdiawn 
its balance nearly 900/., and the Museum? and I ccture Rooms 
Building Fund is in debt 2725/ On the whole it appears that 
the University has been very careful not to sanction new expendi¬ 
ture m this time of transition, and has succeeded in laying by 
3000now possesbing 2 capital of 27,000/ in stocks 3000 1 
was the University’s income last year from common rents and 
dividends, while 27,000/. was paid by members of the UmveraLy 
in fees for examinations, degrees &c. 

In the Special Examinations for the ordinary B A degree last 
year thirty-^* candidates entered m Chemistry, nine of whom 
failed, two in Geology, nine in Botany, only one failed, 
viz, in Botany, 'ihe examiners report that in Chemistry 
the requirement of practical work has exerted a useful 
influence This requirement however entails much additional 
work on the examiners in Natural Science, and the appointment 
of a third examiner lb recommended. 

Next Monday at thiee o’clock, Dr W H Cask ell will make 
a communication to the Philosophical Society on the action of 
the vagus nerve upon the frog’s heait, and Mr F. M. Balfour 
will discuss the ancestral foirn of the chordata. 

The Calendar of St David’s College, Lampeter, for i 83 l,ta 
of interest in connection with the forthcoming report of the 
Commission on Higher Education in Wale^, It oontains a full 
account of the foundation and history of the University, the 
means at its disposal, and the nature of the education it offers to 
students. The examination for the B.A degree of this college 
includes either physics or chemistry. 


SCIENTIFIC SERIALS 

Archives des Sciences Physiques et NaturcUes, No. I, January 
15 — Contributions to knowledge of the family of the Pintinnndeo, 
hy H. tol —On kheuse of the microphone in the service of Lhe 
astronomical hour, by M. W Meyer —Exorcises of analytical 
geometry, by L. de ia Rive,—On the nse of some azoic colours 
in physiological chemistry, by A. Damlewdcy —Cemptes tendus 
of the Geneva Chemical Society, by S Walter.—On the botanical 
geography of Southern Tessio, by S. Gallon!,—Annals of Bcme 
Observatory, by A. Fore ter. 

Rivista Scimtifico Industrials, No. 24, December 31, r88o,— 
Description of three new specie* of the aphides of Sardinia, by 
L. Morchiart 

RtaU IstihUo Lombardo di Srienzt e Letter*, Readiconhi 
vol xlli. fasc. xx —On the rotatory movement of the heart, by 
£. Oehl.—On a new nudeana; description and considerations as 
to its position In the geological system and its importance m 


animal ontogeny, by L. Maggi.—Registering instrument* in 
meteorology, by C. C his tom.—Synthesis of two new add* iso¬ 
meric with vanillic acid, by G. Kurner and G. Uertom 

SOCIETIES AND ACADEMIES 

London 

Royal Society, January 27.—** 0 n the Iron Lines widened 
in Solar Spot* 11 By J Norman Lockyor, F K S. 

The observation? put forward with reserve In my last commu¬ 
nication to the Souety have now been confirmed 

In the fine spots visible on December 24, January 1 and 6, 
many line* in Lhe spectrum of iron were seen contorted, while 
others were steady. 

The facta are given in the following table — 

Ttie iron linea Iron linrs, visible in the lame 

indicating motion field of view, steady 

Dec. 24, 1S80 5403 2 

5404 8 5410 O 

i 15409 ' O 5414 5 

5408 8 

5396 '° 

5370 S 

5369 0 5366*5 

4919 8 

4918-0 4923 o 

5142 2 . . 5269*8 

5*38*5 5268 5 

In another part of the same spot— 

5260 8 . 5323 5 

5268 5 5327*0 (double) 

Jan. I, 1881 5323*5 52698 

5327 o (double) 5268 5 

Jan 6, 1 18S1 4919*8 

49 *8'° 492 V 5 

All lines between A 5323*5 
and 5410 to except 5382-1 

It is to be noted that these observation* furnish m with an 
instance of inversion similar to those frequently obtained in our 
observations of the most widened lines in spots. 

The inferences to be drawn from thebe observations, anil those 
on \\ hich we are now continuously engaged, must be matter for 
future communication But I cannot resist calling attention to 
the crucial nature of the evidence, at least as regards iron, in 
favour of the view first put forward by Sir D Drodic, whom we 
have so recently lost, that the constituents of our terrestrial 
elements exist in independent forms m the sun. 1 

I have thought it right to send in a record of this work at 
mice, with a view to induce other observers to follow the con¬ 
tinually varying phases of the spots during the approaching 
maximum 

The observations have been mode by Mr. II. A. Lawrance, 
and confirmed by myself in the majority of cases 

Chemical Society, February 17.—Prof Roicoe, president, 
in the chair —The following papers were read —On the estima¬ 
tion of organic carbon and nitrogen m water analysis simul¬ 
taneously with the estimation of nitnc acid, by M W. Williams. 
The author has modified the well-known process of Frankland 
and Armstrong. Instead of reducing the nitrates with sulphurous 
amd, he uses the copper-zinc couple of Gladstone and Tribe, 
which converts nitrates into ammonia. The ammonia produced 
is distilled off aiul the distillate nesslensed , the water left in 
the retort, after distilling off the ammonia, is evaporated to dry¬ 
ness and the residue burnt in the ordinary way. The errors 
which accompany the use of sulphurous add are thus avoided, 
and the tune required for the annlysi* 1* much shortened,—Capt. 
Abney and CoL Resting then gave an account of their recent 
researches on the influence of the molecular grouping in organic 
bodies on their absorption in the ultra-red region of the spectrum. 
The authors have photqgraphed the absorption-spectre of 
mmerans inorganic and organic liquids in the region beyond the 
red. In many case* the presence of an organic radical scemssto 

ig ■ U ibis root thfl D lints udicafcad modem, and dad mot rrtaftt ikttt 
/anUfrimm 

• Loctun delivered before the Chemical Society, June 6, 1867. 
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be characterised throughout its compounds by particular bands. 
Further research will probably throw much light on the internal 
structure of chemical substances —On absorption bands m the 
visible ^pecLrum produced by certain colourless liquids, by Dr 
Russell and Mr. Lapraik. The authors have carefully drawn 
the absorption-spectra of various liquids—water, ammonia, &c.— 
oa fceen through an ordinary spectroscope.—On the action of 
hydrochloric acid on ethylene alcohol, by C. Schorlemmer. By 
heating glycol with an excess of fuming hydrochloric acid in a 
sealed tul>c to 100' the author has converted this substance into 
ethylene diclilnmle, and has thus disproved the conclusion that 
the two hydroxyl groups had diffeient functions.—On an attempt 
to accelerate the promts of determining the soluble salts in a soil, 
by E W. Prevost. The author added calcium sulphate and 
barium carbonate to the soil, but in neither case were satisfactory 
results obtained. 

Linnean Society, February 17—Frank Crisp, LL B, 
F L,S., in the chair —Mr Wickham exhibited two collections 
of Arctic plants Of fifty-seven species collected by Capt. 
Markham in Nuvnya Zcnilya (1879) thirty-seven of the most 
interesting Phanerogams were shown The absence of species 
of Gentian is noteworthy, for Arctic Russia, in piaximity, pos¬ 
sesses six species I,egu in mas fc are unrepresented in Spitsbergen 
and Arctic Greenland, but thiee species of the uulrr obtain m 
Novaya Zemlya. Other feature', uf the laLLer island's floia nre 
equally remarkable. The second collection of typically Polar 
lants exhibited were those obtained by Mr Grant in Mr. Leigh 
mith’s suciessful voyage to Franr-Josef I and, i8Ho ( and where 
sixty-une flowering plants were obtained, though the facies of 
the flora 1m.l1c.1ies the probability of more yet to he got in this 
high latitude —Mr A Hammond diew attention lu a micro¬ 
scopic specimen and drawing of portion of the wall of the so- 
called glandular c nc of the larva of the Puss moth, from which 
that insect ejects au Acid liquid when alarmed or irritated. Al¬ 
though doubtless the organ is the source of the excretion, it yet 
is questionalile toregaul it as a true glandular structure, inasmuch 
as its tissue is laigcly cumposed of chitinous matter.—Dr. Francis 
Day read 1 paper, observations on .some British fishes. In this he 
pointed out —that Fimehp ictus Coi tiubiaisis is identical with the 
Amen can Pammelas percxforims, Mitchell, that great confusion 
exists in ilie woiks of Yirrel and Couch impeding the 'lunnies 
and their allies, most, if not nil, the examples of the shurt finned 
Tunnies being in reality specimens of Pciam% 0 satda ; that the 
Comber Wrasse [Labrus Dotiovatti, Cuv and Val ), is a pecuhirly- 
coloured variety of L maculatus , lUnch , that Ctmilabrus Bail- 
lortu , Couch, is the C mclofs , Cuv and Val Adult examples 
of Iinll and Sole, coloured on both sides, but in which the eyes 
were normal, were exhibited home Sprats obtained off St 
Ives were ail verted to, which had fully-developed ova in January 
this year ]t was also proved that the specimen of Ostmuon 
quadncomis figured by Couch as a British fish had been brought in 
salt from abroad by a sailor. Observations also were made by Dr. 
Day concerning the habits of the Thresher Shark towards the 
Whale,—Mr. C B Clarke gave a communication on nghL band 
and left hand contortion of the corolla In this he maintains that 
Linnaeus's definition of right-hand contortion is correct, and that 
the criticisms published by M. Alpb de Candolle in “ Phyto- 
graphie n aie founded on a misconception Mr. Cl.irke holds ■— 
that everybody understands the same direction (viz. the watch- 
hand duection) by the term right-hand contortion , that the 
apparent direction of the heavenly bodies is reversed if the spec¬ 
tator looks north instead of south , that the direction of rotation 
is the '■ame whether the observer supposes himself within or 
without the helix, but that the apparent direction of a helix is 
altered if the spectator reverses the direction in which he looks 
along the axis.—Prof, P M Duncan read a paper on some 
sponges obtained among a mass of fistulose coral from deep water 
off the coast of Spain during the expedition of the Porcupine, 
One kind, apparently new, is described os a species of Laoder- 
mativm , L afire, Dune., and another belongs to the genus 
AphrocaltisUs 

Geological Society, February 18.—Annual General Meeting. 
Robert Etheridge, F.R S., President, in the chair—The Secre¬ 
taries read Lhe Kepoils of the Council and of the Library and 
Museum Committee for the year 1880, the Council announcing 
with much satisfaction that the financial depression under which 
the Society had been suffering during 1878 and 1879 had 
proved, a£ was anticipated, only temporary, and that the Society 
ib now in a very prosperous condition. The Council’s Report 


also announced the publication of the new Catalogue of the 
Library, which, although considerably larger than was at fint 
expected, will be issued to the Fellows at the price originally 
fixed for it. The Report further announced the awards of the 
various medals and of the proceeds of the donation)funds in the 
gift of the Society In presenting the Wollaston Gold Medal 
to Prof. P. Martin Duncan, M B., f.R S., F G S , the Presi¬ 
dent addressed him as follows :—Professor Duncan,—It is with 
no ordinary pleasure that the Council have awarded to you the 
Wollaston Medal, the highest honour that it is in their power to 
bestow, in recognition of the valuable services which you have 
rendered during so many years to the advancement of geology, 
and especially of palaeontology , and I may add that it is equally 
productive of gratification to me that Lius honour is to be for¬ 
mally conferred upon you by my hands. Since the year 1863 
paleontologists have been indebted to you for no fewer than 
twenty-six memoirs relating tn the history, structure, and distri¬ 
bution of the fossil Actinozoa, a group which you have made 
peculiarly your own by long-continued and most careful re¬ 
searches. Further, you have enriched the publications of the 
Piilufontogruphical Society with several most important treatises 
on ihc linLish fossil corals, supplementary, or rather perhapn 
complementary, to the classical monograph of MM Milne- 
Edwards and Haime. These labours alone, and Llie value of 
their results might have justified the Council in awarding you 
the WoIIa^tun Medal, hut besides your researches upon the 
Actinozoa, we have to point to several important papers upon 
tin, fossil Echinodermata, to others relating to subjects of physi¬ 
cal geology (also freely toui_bed upon 111 your more special 
memoirs), and paiticularly to your exceedingly important work 
m connection with the Geological Survey of India, in di scribing 
the fos il corals of thaL peninsula, and discussing the questions 
of boLh zoological and geological interest which naturally arise 
out of the study of tho^e organisms. Patiently and unobtru¬ 
sively for nearly twenty years you have followed out the line of 
reseaich necessary for the Jnllilinent oF your self-imposed task, 
you have sacrificed the advantages of professional lire to devote 
your energies to the advancement of •■cience. On all accounts 
it is wiLh much pleasure Lhat I hand to you the Wollaston 
Medal. r lhc President then presented the Murchison Medal 
to Prof, Archibald Geikic, F R.S , F.G S., and addressed 
him as follows —Prof. Geikie,—If any one Fellow of 
our Society more than anoLher could be selected to 
receive the Murchison Medal for Ins valuable con tn I iu buttons 
to geology, it would be yourself, since no man living has 
contributed more to the advancement of that science which it is 
the special object of our Society to cultivate and difluse. Your 
labours 111 the field connected with your duLies os Director of the 
Geological Survey of Scotland, your learned and valuable contri¬ 
butions to the Journal of our Society, the Transactions of the 
Royal Society of Edinburgh and the Glasgow Geological Society, 
and ulher publications too numerous to mention, eminently 
qualify you to he the recipient of the medal founded by ynur late 
duel and friend Sir Rndeiick Murchison To enumerate your 
contributions to the literature of the geology of Scotland, or your 
many important writings connected w'lth our science, would lead 
me too far—some thirty papeis, besides educational works, have 
resulted from your industry and knowledge. Your able paper 
alone, on the “Old Red baiulsLone of Scotland," published in 
the Transactions of the Royal Society of Edinburgh, would 
entitle you to llie highest consideration of the Society Able 
indeed are other contribution 1 ', especially those “On the Chrono¬ 
logy of the Trap Rucks officotland,” “ On the Date of the Last 
Elevation of Central Scotland " (in vol. xvm of our Journal), 
11 On the Phenomena of Surcession amongst the Silurian Kocka 
of Scotland" ( 7 rans Glasgow Geol. Soc yoI. 111 ), and “On 
EArtli Sculpture." The President next handed the Lyell Medal 
to Mr. Wanngton W. Smyth, F.R.S., for transmission to Dr. 
J, W. Dawson, F R.S,, of Montreal, and addressed him os 
follows:—Mr Wanngton Smyth, 1 need hardly say that the 
Council, in awarding the Lyell Medal to Principal Dawson, have 
done so with a sincere appreciation of the high value of hm truly 
great labours in the cause of paleontology and geology. When 
I refer to hia published papers I find that they number nearly 
120 , and that they give tne results of most extensive and valuable 
researches in various departments of geology, but more especially 
upon the palxontology of the Devonian and Carlioniferoui 
formations of Northern America Considering the nature of 
these numerous contributions, the Council would have been fully 
justified in awarding to Dr. Dawson one of its medals, upon the 
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■ole ground of the value of their content! ; but these are fur from 
representing the whole of the results of his incessant activity in 
the pursuit of science His " Acadian Geology," 11 Post-pliocene 
Geology of Canada," and “Fossil Plants of the Devonian and 
Upper Silurian of Canada," are most valuable contributions to 
our knowledge of North American geology, whilst in his 
11 Archaia," 11 The Dawn of Life," and olher more or less popular 
writings he has appealed, and worthily, to a wider public We 
are mdehted to his researches for nearly all our knowledge of 
the fossil flora of the Devonian and other Precarbomferous rocks 
of America, and of the structure and flora of the Nova- 
S cot inn coal-field; and finally I must refer especially to 
his original investigation of the' history, nature, and affinities 
of Eoioon x 'Hiesc reseal ches are so well known that they have 
gained for Dr Dawson a world-wide reputation The President 
then handed the Bigsby Medal to Prof Mums, F G.S , for trans¬ 
mission to Dr Charles Barrens, and addressed hmi as follows 
—Professor Moms, T)r Barren s's chief or most important work 
(written in the year 1876, and published at Lille) is 11 Kecherches 
sur le terrain eretace sup^neur de l’Angleterre et de riilande, 11 
a production almost exhaustive in its description of the cretaceous 
rocks of England and Ireland, and of Lhe utmost value to English 
students of geology Dr. Barrois in this work has been the first 
to attempt to arrange Lhe English Cretaceous rocks in palicnnlo- 
logical rones, and eminently has he succeeded in defining and 
correlating the horizons of France and Britain. In handing to 
Prof. J. W. Judd, F.R S , Sec G S , the balance of the Wollaston 
Donation Fund for transmission to Dr. Ramsay H. Traquair, 
F.G S., the President said —Professor Judd, m handing to you, 
to be forwarded to Dr. Traquair, the balance of the proceeds ot 
the Wollaston Donation Fund, I have to request that you will 
inform turn of the feeling of the Council, that it is rarely that 
they can have the opportunity of aw arding this fund to a more 
able and accomplished naturalist than himself His long-con¬ 
tinued researches upon the ganoid fishes of the Carboniferous 
formation have rendered his name eminent in this department of 
palaeontology The President next presented the balance of the 
proceeds of the Murchison Donation Fund to Mr. Frank Kutley, 
F.G S , one moiety of the balance of the proceeds of the Lyell 
Donation Fund to Mr. G. R Vine, the second moiety of the 
Lyell Donation Fund to Prof II G Seeley, F.R S , F G S., for 
transmission to Dr. Anton Fntsch, of Prague The ballot 
for the council and officers was taken, and the following were 
duly elected for the ensuing year President, R. htheridge, 
F.R.S. , Vice-Piesidents John Evans, F.R S , J. W. Hulke, 
F.R.S , Prof J. Moms, M A, and 11 C Sorby, F.R S , 
Secretaries Prof. T. lG. Bonney, FRS, Prof J. W Judd, 
FRS Foreign Secretary, Warington W. SmyLh, FRS ; 
Treasurer, J Gwyn Jeffreys, FRS Council H Raucrman, 
Rev J. F Blake, M A , Prof T G. Bouncy, F.R.S , W 
Carruthers, F R S. p Prof P M Duncan, F R.S , Sir P de M 
Grey-Egerton, Hart , M.P , F.R.S , R Etheridge, FRS, 
John Evans, F R.S , Lieut.-Col H II. Godwin-Austen, F R,S , 
J Clarke Hawkshaw, M.A , Rev. Edwin Hill, M A , W. H 
Hudlestone, M A , J W Hulke, P R S , J. Gwyn Jeffreys, 
F.R.S., Prof J. W. Judd, F.R.S , Prof N. S. Maskelyne, 
M.P , F R S , J Morns, M.A , J A Phillips, F. W. Rudler, 
Prof PI- G Seeley, F.R S., Warington W, Smyth, F.R.S., 
H C. Sorby, F.R.S., II Woodward, FRS, 

Zoological Society, February 15.—Prof W. H. Flower, 
F.R.S., president, in the chair.—The Secretary read a report 
on the additions that had been made to the Society’s Menagerie 
during the month of January, and called special attention 
to a White-nosed Saki [Pithma albmasa), purchased January if, 
an American Monkey of th* genus Calhtknx —probably refer¬ 
able to C. brunnea, purchased along with the preceding, and 
an example oF on Iiuectivore of the genus Tupaxa (probably 
T. tana), obtained by purchase on the same day.— Mr. Sclater 
exhibited and made remarks on some eggs of Opisthocomus 
enstatus, obtained at Obydos on the Amazons.—Mr. Howard 
Saunders exhibited on behalf of Capt. E. A, Butler, and made 
remarks on specimens of the eggs of Dromaj ardtola —The Rev 
O. P. Cambridge, C M Z.S., exhibited and made remarks on a 
Hymen op lerou parasite, hatched from larvz found on two 
spiders —Ltnyphia obscura Blackw. 9 and L. sebrina , Menge 
d . The larvs were stated to be apodoui, and to adhere to the 
abdomen of the spider, which, when full-grown, they fully 
equalled In size.—Mr. E. W. H. Holdsworth exhibited a xpeei 
men of White’s Thrash (Turdus aanW), killed in South Devon¬ 
shire In January last.—Mr. C. O. Waterhouse read a paper on 


the Coleopterous Insects belonging to the family Hispid*, col¬ 
lected by Mr, Bnckley in Ecuador Seventeen species of 
Hupxda had hitherto been recorded as inhabiting that country ; 
of these Mr Buckley had met with fifteen, which, together with 
nineteen new species, made a total of thirty mx species in the 
series now described —Mr W. L Distant read a paptr on some 
additions which had been lately made' to the Rhynchotal Fauna 
of the Ethiopian Region, nine new species .belonging to the 
families Pcntatomida, Coreid*, and Pyrrhocorida were pointed 
out, and in the Corrida two new genera, allied to Petilha and 
Prtaicdis, were described. The specimens had been obtained 
from Western, Southern, and Eastern Africa—A communica¬ 
tion was read from Mr. Edgar A Smith on some shells from 
Lakes Tanganyika and Nyassa and from otter localities in East 
Africa, lately received by Lhe British Museum Great interest 
attached to some of the shells from Lake Tanganyika, from the 
fact that they had all the appearance of being modified marine 
types.—Lord Walsingham read a paper on some new and little 
known species of North American Tineidte, amongst which were 
three new generic forms. 

Meteorological Society, February 16 —Mr G J Symons, 
FRS, president, in the chair.—I T, Bell, FRS , J Bemays, 
A. W Blylh, f Church, F. W Cory, S Cutler, T L. K 
Edge, C Ilorsley, W P Howard, C Kelly, M.D , G Ling- 
wood, W Macgeorge, Capt J, I' Maclcar, R N , A Rigg, 
and II C Stephens were elected Fellows of this Society —The 
following papers were read:—Relative humidity, by Charles 
Greaves, M, Inst C.E , F G S The object of this paper was to 
show that the term “relative humidity" was frequently the cause 
of m Minders Landing, and that it was desirable that some other 
tables with a more correct denomination should be used in order 
that reliable values of this factor in our climate should be 
recorded —On the frost of January, 18B1, over the British Isles, 
by William Marriott, F M S The author }>ojnlrd out that the 
severe frost of the 7th to the 26th was remarkable for Us unex¬ 
pected appearance, Us long continuance, and Us sudden breaking 
up. The weather during the first week of January was com¬ 
paratively mild, but frost set in over the north of Scotland on 
the 5th. The author then gave the lowest thcrmometncal 
readings from about 300 stations in the United Kingdom for 
each day of the frost, which were plotted upon diagrams, clearly 
showing the relative seventy of the weather experienced in eacn 
district The lowest readings were - 15° at Garstnng on the 
16th, and - 22° at Bluckadder, - 16" at Kelso, - 15° at btobo, 
- ll" at Tlurlestane Castle, and - lo D at Melrose, on the 17th 
Reference was also made in detail to the rmrs and lakes which 
had been fio^en ovei, and to oLhi_r incidents proving the remark¬ 
ably low tem|>eratiirea which had occurred Some idea of the 
intensity of the frost may be gathered by the fact that in the 
south of Scotland the temperature fell below io° on more than 
eleven occRMOns, below 20° on nineteen occasions, and was 
below 32 0 on twenty-five to twenty-nine occasions. In the 
London district readings below loP occurred on two or three 
days, below 2d* on ten days, and below 32 0 on twenty days 
In Ireland temperatures below 10" were registered on six or 
seven occasions, below 20° on twelve or fourteen occasions, and 
below 32 0 on Lwenty-two to twenty-four occasions. No place 
in the British Isles was exempt from the Trust, even at Sally the 
temperature was below 32" on three days, the lowest being 
2g" on two occasions. The winter sea-side health resorts 
afforded no protection from the frost, at Penzance the tempe¬ 
rature fell below 32” on 4 en occasions at Torquay on eleven 
occasions, and was below 20° on six occasions. At Ventnor it was 
below 32° on nineteen occasions, and below 20" on three occa¬ 
sions, and at Bournemouth it was below 32° on twenty-three, and 
below 20" on ten occasions, The heavy falls of snow prevented 
the frost from penetrating far into the ground, bat w here the 
snow was cleared away thi* temperature of the soil fell consider¬ 
ably A diagram was exhibited showing the mean temperature 
of January, in the neighbourhood of London, for each year, from 
1774 to 1081, from which it appeared that the low mean tempera¬ 
ture of 3I°‘6 for last month had only hern surpassed on five 
occasions, and that the three years, 1879-81, have been very 
cold, the mean for this period being only 32° 2, there is no 
instance during the past 100 years of any thiee consecutive 
Januarys having so low a mean temperature 

Royal Microscopical Society, February 9 (Anniversary 
Meeting). —Dr Beale, F.R.S , president, in the chair —The 
Report of the Council showed an addition of forty-nine Fellows 
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during the year (making 611 in all), with a considerable increase 
In the revenue and capital accounts of the Society. 1 he attend¬ 
ance at the meetings wai also shown to have increased by nearly 
50 per cent. The President read his annual address, 1 1 which 
he dealt with the theory of evolution A vote of thanks was 
passed by Lhe meeting on the occasion of his reincmenl from the 
presidency, as also to the retiring treasurer, Mr J W Stephen¬ 
son.—The following Council was elcclt-d for the ensuing year — 
President, Prof. I* Mai Lin Duncan, l’R.8 , Vice-prt ulents; 
Prof. F. M Tlalfuiir, F U.S., W. U. Carpenter, C II , K K S , 

i ohnMiJlnr, L K C.P Edin., John WarcMLphtnbon , 1 reasurer, 
,ionel S Beale, F K S , SecreLanes Charles Stewart, M R C S , 
Frank Crisp, 1 L.U, BA., Membeis of Council Rnbei t 
Braithw aite, M D ^Charles James Fox, William If Gillmrt, 
James (ilaisher, F K S , A. de Souza (Immaraens, William J 
Gray, M D. f John F Ingpen, John Mailhews, M D., John 
Mayall, jun , Albert 1) Michael, Fredtru. II. Waid, M K.C S , 
C. Thaneis White, M R.C S 

Photographic Society, February 8 —J. Glaishcr, l',RS» 
president, in the chair—A paper on sensilomelers, was rend 
by Lcuii Warneihr Aftei alluding to thu^c aheady existing, he 
exlubitcd and explained one of Ins own, the “sUudaid &nM- 
tometer '1 his consisted of a frame constructed to hold a tlun 
block made of phosphorescent caUium sulphide mixed with 
paraffin, and made luminous by burning one inch of magne¬ 
sium ribbon 111 close proximity , next 1 a glass, having upon iL 
a senes nf squares (with cuiisccuine figuies on them) men using 
in opacity, then a photographic pla’e, m any other milcnat 
sensitive to light, 11 placed m front, ami the phosphore cent 
light is Lheu permitted to pass thmugh the gla s coni lining 
the squaies , and the highest number visible represents the 
sensitiveness of the matter cxpinnit 11U d upon, the numbers 
enabling leUtive values to be detei mined 

Statistical Society, February 15.—Mr Jas Cand, C H, 
F R , president, 111 the chair —A paper was read on lhe number 
of deaths from accident, negligence, violence, and misad¬ 
venture in the United Kingdom and some other counrnes, by 
Mr. Cornelius Walfmd, Harrlstei-at l aw, wheiem he rt viewed 
the numbers and cause-* of deaths of I his class from the earliest 
periods at which records existed in the United Kingdom, 
bringing them down also to the latest date, and noting the cir¬ 
cumstances which had helped to increase them, as also those 
which had a retaiding influence He was uf opinion, supported 
by the statistics adduced, that violent deaths of various kinds 
bid advanced with the progress of civilisation, New forces, as 
also increasing mechanical productiveness, rendered the n»k to 
life and limb continually greaLer 

Baris 

Academy of Sciences, February 14.—M. Wurtz in the 
chair.—The following papers were read —I’rogresb of the zoo¬ 
logical station of Uoscoff, by M de Lncnze -1 luthiers. Since 
187a there have been 114 workers of various nationalities at the 
station, the numbers rising from three in 1872 to twenty-seven 
last year. List August seventeen were accommodated at once. 
A keeper now stays at the station constantly, and despatches live 
animals to various laboratories in France Zoologists can be 
lodged in winter The station has a good sea-going vessel, and 
is about to acquire a diving-dress (Particulars of the aquarium, 
laboratory, &c , arc given ) A new station is being formed at 
Port Vendres, on the Mediterranean —Existence of large spiral 
cells distributed in the parenchyma of certain Cnnitm , by M. 
Trdcul —Theorems relative to the equation of Lamcf, by M 
Dnoschi.—On periodic movements of the grouud, by M. Planta- 
mour. In the year ending September 30, 1880, a great lowering 
took place on the cast side, from October 4 to January 28, viz, 
95"*80 (us against aB"’o8 the previous year). The mean tempe¬ 
rature of December was unusually low, but the author thinks 
some other cause must have operated alio The level placed in 
the meridian showed nearly the uun« oscillation as the previous 
yw (4" 56). In winter the isouth side rn.es with nse of tempe¬ 
rature in summer it falls.—On the earthquake in Switzerland 
on Jan. 27, 1881, by M. Colladon.—Lithological and geological 
examination of the meteorite that fell on Oct. ll, 1S72, in the 
neighbourhood of Soko Banja, in Servia, by M M Sumer.— 
On iFuchxian functions, by M. Foioeerrf.—On the laws which 
rule periods and coefficients of Intensity in one of the principal 
groups of elementary electromotive forces due to solar induction, 
and on the possibility of using the magnetic needle to measure 
wlnr.^u nf rAhHnn nf C1IT1 Ithmsfc lb UU. Kv M. OlSCt-- 


On the relations which exist between the temperature, pressure, 
and circulation of the air on the Iberian peninsula, by M. 
TeiiSercnc de Bort. In winter the peninsula is colder than the 
seas around ; it .shows a barometric maximum, the air flowing 
outwards to the coasts In summer the isotherms group round 
a maximum in the middle of Spain, where, on the other hand, 
the pressure shows a minimum, and the winds tend inwards In 
intermediate seasons the isoLherms are nearly perpendicular to 
the mendians, the l&obars are grouped uniformly round great 
centres of atmospheric action, the most important being the 
oceanic barometric maximum, Spain ia somewhat Like monsoon 
countries. (1 lie author also studies the action of the peninsula 
as revealed in daily phenomena).—On m'boundou (test poison 
of the Gahnomse), new physiological, chemical, hist .chemical, 
and toxicoir glenl researches, by MM lleckel and .Schlagden- 
hauflen It conLains only one alkaloid, strychnine The 
divisiun of SOyrhttos into tctahuing and paralysing is un¬ 
warranted The effect depends on the dose employed.— 
On lhe treatment of phylloxerised vinea by insufflation of 
vapouis of sulphide of carbon, by M. Bourdon lie send*; 
the vapours through a permanent drainage-sy* tem —The Secrc 
tiry made lcfeiCuce to the death of M. Kuhlmann —Researches 
011 the specific magnetism of ozone, by M Becquerel Ozone is 
found to be. more magnetic than oxygen, nod the ratio of the 
one '•pecihe magnetism to the other is considerably greater than 
the supposed ratio of the densities. Thus the specific mag¬ 
netism of o/onc is greater than that coriesponding to the quan¬ 
tity nf oxygen contained m it—On the electric phenomena of 
tourmaline and of hemihcdial crystals with inclined faces, by 
MM Jicques ind Curie,—On the combination of bydrochlouc 
acid with bichloride of mercury, by M. I kite Itusc substances 
may unite in several proportiona —Violet illumination of Lhe 
retina under the influence of luminous oscillations, by M. Chnr- 
penLicr If the sky, uniformly illuminated by diffused white 
light, be looked at steadily, and two fingers (separate about 
002 m ) passed to and fro rapidly before the eye for about half 
a minute, one perceives a mosaic system of hexagons of violet 
purple colour separated by while lines The autlioi supposes 
the hexagons to represent Lhe cones in the fovea and yellow 
spot, and the white lines filaments from the choruidian cells.— 
Determination of fundamental colour sensations by study of the 
distribution of complementary colours in the chromatic circle 
(continued), by M Kosenstichl —On a glucunde extracted from 
common ivy, by M. Vernet —On cultivation of the microbe of 
rot, by M Toussaint. This succeeds best in rabbit and 
mutton bouillon 'lhe miLrobc appears in two sLalcs, that 
of Imctcru and that of spoics.—Structure and texture of the 
ink-hag of Sepia, by M. Girod —Artificial re product inn of 
basalts, by MM, Fouque Und I evy. Ihey followed the igneous 
method The perulote was crysLaJlised at a higher temperature 
than the other minerals lhe black enrLh used consisted of six 
nf olivine, Lwo of augite, and six of labrador.—Map of the 
central part of Lhe Spanish Pyrenees, by M Schroder 
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SIR WILLIAM HERSCIIEL 

T. 

N March 13, 1781, the planet Uranus was discovered 
by William Herschel, and very opportunely at this 
centenary of that memorable addition to the planetary 
system, Prof Holden has presented us with a popu¬ 
lar biography of the great astronomer and an outline of 
his works, which he has been careful to make intelligible 
to the general reader 1 

Of the great modem philosophers, writes Trof Holden, 
that one of whom least is known, is William Ileischel, 
and wc may appropriate Lhe woids which escaped him as 
one of the starless spaces in the constellation Scorpio 
passed through the field of his telescope, when his sister 
Caroline Herschel, his constant attendant during Ins 
night-watches, tells us he exclaimed, “ / her 1st ivahr- 
haftig ctn Loch un Himmd ” A life of Herschel which 
shall be satisfactory m every particular, Prof. Holden 
remarks, can only be written aftei a full examination of 
the materials which may have been preserved by the 
family , but as two generations have passed since h?s 
death, he thinks no apology will be needed for a con¬ 
scientious atLcmpt to make the best use of matcnal 
already in hand, scanty as it may be 

Herschel did prepare, about the year 1818, a biographi¬ 
cal note or memorandum, which was then placed amongst 
his papers, and which has not been made public, and his 
sister, writing in June, 1842, mentions having commenced 
a work which she almost despaired of finishing, “The 
History of the Herschels,” in which presumably her 
brother's life and work would have formed the main 
feature, but we do not hear that in her then infirm state 
of health any considerable progress was made with it 
The only authentic souices of biographical information 
before the world arc in the " Memoir and Correspondence 
of Caroline Heisclicl," published in 1876, and in a much 
less known sketch of his life furnished by Herschel him¬ 
self in a communication to Lichtenberg, dated November 
15, 1783, and printed in the Gottingen Magazine of 
Science and Liht a/uti' t 111 4, this sketch was forwarded 
at the request of Lichtenberg, when acknowledging the 
receipt of memoirs on double stars, Sic , which Herschel 
had sent him 

William Herschel was boin 111 Hanover on November 
15 f 1738, and was the second son of Isaac and Anna 
Herschel. The musical taste which he exhibited early in 
life appears to have been inherited from his father, who 
formed one of* the band of the Hanoverian Guards in 
1731 The eldest son Jacob was a clever musician, ancl 
first violin in the Court orchestra m 1759; he afterwards 
joined his biother William in this country, and on return¬ 
ing to Hanover earned on a correspondence with him on 
musical subjects till his death in 1792, The youngest 
brother Dietrich also shared in the musical abilities of 
the family, and at fifteen years of age was so far advanced 
as to be admitted into Lhe Court orchestra. Towards the 
epd of 1755, when the Hanoverian Guards were ordered 

B "Sir William ti'ndiel, lus Life ind Wurlu PJ By Edward S Hnld c n, 
US. Naval Observatory, Wanhingtun (New York* Charlei Scnbner’ii 
Sam, iflSi.) 
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to England, Herschel accompanied them as one of the 
band, and remained in this country about a year, when 
he leturned to Hanover Duung part of the disastrous 
campaign of 1757 he was on active service with the 
regiment, but after the defeat at Ha^tcnbcck in July, it 
became evident that he had not the physical stiength for 
the service, and his parents resolved to remove him. In 
connection with this circumstance Prof. Holden recall* a 
statement made by Sir George Airy, that the 11 removal’’ 
was a desertion, as he was told by the Duke of Sussex 
that on Hcrsclicl's first visit to the king after the dis¬ 
covery of the Georgium Sithts , ff his pardon was handed 
to him by the king himself, written out in due form." 

Uerbchel returned to England, though at what time 
does not appear In fact from 1757 to 1760 we know 
nothing of his life. It is related in the Memoirs of 
Caroline Ileischel that several pages referring to this 
period had been torn out in both her original Recollec¬ 
tions and in the unfinished Memoir commenced in 1840 
In 1760, how ever, he is again heard of, at Pontefract, as a 
young German in the band of the Durham militia, who 
spoke English almost as well as a native, and who was 
an excellent performer on the violin It is conjcctuied 
that Li II his appointment as organist at Halifax in 1765, 
pupils and public concerts must Ji.uc filled up his time; 
during a portion of this interval of five years he resided 
at Leeds, and in April, 1764, we are told he returned to 
Hanover on a very brief visit In 1766 he obtained an 
engagement at Path, and soon after was appointed 
organist at Lhe Octagon Chapel. In this year, says Prof 
Holden, he began a life of unceasing activiLy His 
engaging manners made Imn friends, v hile u his talents 
brought him admirers and pupiL, and pupils bi ought him 
money " ; at this time he was giving thirty-five or more 
musical lessons in a week In August, 1772, he proceeded 
to Ilnnover to Lake back to England his sister Caroline, 
afLcrwaids his untiring assistant and companion in his 
surveys of the heavens At this time his residence was 
in New King Street, Bath, and here in 1774 he had made 
himself a Giegorian telescope, probably on the model of 
Short's I11 the preceding year, it is related of him, 
that he used to retire to bed with Smith’s Harmonics 
and Optics, Ferguson’s Astronomy, &c, and his first 
thoughts on rising were how to obtain instruments for 
viewing the objects of which lie had been reading We 
are told no optician had settled in Bath at that time. 

Prof Holden mentions that in Journal No T, pre¬ 
served at the Royal Society, is a copy of Ilerschel’s first 
observation of the nebula of Orion, made with his 5j-feet 
Gregorian leflector on March 4, 1774 In 1775, with a 
Newtonian telescope of 4J inches aperture, and powei of 
222, also made by himself, he made his first review of the 
heavens, consisting in the examination of every star of 
first to fourth magnitudes and the planets , no records of 
these observations are now known to be in existence In 
the same year the first 7-feet reflector was finished, and 
in 1777 one of 10 feet and one of 20 feet had been pro¬ 
jected, and a grass-plot behind a house near Walcot 
turnpike, to which Herschel had removed at midsummer, 
1774, was piepared for its reception this house offered 
more room for workshops, and the loof was available for 
observations Of his early attempts at the construction 
q/ telescopes he wrote to Lichtenstein “When, in the 
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course of time, I took up astronomy, I determined to 
accept nothing on faith, but to see with my own eyes 
everything which others had seen before me. Having 
already some knowledge of the science of optics, I 
resolved to manufacture my own telescopes, and after 
many continuous, determined trials, I finally succeeded 
in completing a so-called Newtonian instrument, seven 
feet in length. From this I advanced to one of ten feet, 
and at last to one of twenty, for I had fully made up my 
mind to carry on the improvement of my telescopes as 
far as it could posSibly be done * A very good twenty- 
feet reflector was finished in 1783, but the relebiated 
forty-feet instrument was not commenced untd 1785 
Herschel tells us in his description of the latter telescope 
that in all he made “not less than 200 7-feet, 150 io-feet, 
and about 80 20-feet mirrors, not to mention Lhose of the 
Gregorian form, or of the construction of Dr Smith's 
reflecting microscope/' of which he abo made a great 
number. 

In or about 1779 Herschel removed to 19, New King 
Street, which was his last change of residence at Hath, 
and it was at this house tint the planet Uranus was dis¬ 
covered. His first astronomical paper, on the variable 
stai Mir.i Ceti, was written fiom thence, and appeared in 
the Philosophical Transactions for 1780 he had pre¬ 
viously contributed a paper (lus first publication) to the 
Ladies 1 Diary in 1779, in answer to a prize question pro¬ 
posed by Landen, viz. “ the length, tension, and weight of 
a musical string being given, it is required to find how 
many vibrations it will make in a given time, when a 
small given weight is fastened to Us middle, and vibrates 
with it” In the same volume of the Phil Trans he 
published observations relating to the mountains 111 the 
moon ; at this time and subsequently he measured the 
heights of about roo, on three different methods Most 
of Lhesc measures were never printed, and as Prof Holden 
remarks at this date they would probably be of no material 
service to science 

His next paper presented to the Royal Society on 
January n, 1781, is entitled ,f Astronomical Observations 
on the roLation of the Planets round their Axes, made 
with a view to determine whether the Earth's Diurnal 
Motion is perfectly equable/ 1 a paper which Prof Holden 
views as affording the fiist obvious proof of the truth of 
the statement made by Herschel thirty years laLer, when 
he said, “A knowledge of the construction of the heavens 
has always been the ultimate abject of my observations ” 
It marks too an advance in practical astronomy * not 
only are the results given, but careful estimates of the 
errors to which they may be liable is made, with a 
discussion of the source of such errors 

On March 13 following Herschel made his great dis¬ 
covery of the planet Uranus , that Georglum-Sidus, as it 
was his wish it should be called, which made his name at 
once familiar throughout Europe. The discovery was 
announced m a paper communicated to the Royal Society 
on April 26 by Dr Watson of Daih, an intimate friend 
of HerschePs, and strange as it may now appear to us, 
it is entitled “Account of a Comet.” His own words 
referring to the circumstances of the discovery are as fol¬ 
lows « On Tuesday, the 13th of March, between ten and 
eleven in the evening, while I was examining the small 
stars in the neighbourhood of H Gcminorum, I perceived 


one that appeared visibly larger than the rest: being 
struck with its uncommon magnitude, I compared it to 
H Geminorum and the small star in the quartile between 
Auriga and Gemini, and finding it so much larger than 
either of them, suspected it to be a comet. I Was then 
engaged in a series of observations on the parallax of the 
fixed stars, . . . and those observations requiring very 
high powers, I had ready at hand several magnifiers of 
227, 460, 932, 1536, 2oro, 3 cc , all of which I have suc¬ 
cessfully used upon that occasion. The power I had on 
when I first saw the comet was 227 From experience I 
knew that the diameters of the fixed stars are not pro¬ 
portionally magnified with higher powers as the planets 
are; therefore 1 now put on the powers of 460 and 932, 
and found the diameter of the comet increased in propor¬ 
tion to the power, as it ought to be, on a supposition of 
its not being a fixed star, while the diameters of the stars 
to which I compared it were not increased in the same 
ratio Moreovei, the comet being magnified much beyond 
what its light would admit of, appeared hazy and ill- 
defined with these great poweis, while the stars preserved 
that lustre and distinctness which from many thousand 
obseivations I knew they would retain” The observa¬ 
tions given in this paper extend to April 19, and Ilerschel 
adds he was “luppy to suirender it tn the care of the 
Astronomer-Royal ” (Dr, Maskelync) and others as soon as 
he found they had begun their observations upon it. so 
little idea had he six weeks after he first glimpsed the 
object of the greal discovery he had made 

It is certain that at the date of this discovery the name 
of Herschel was unknown to the puncipal astronomers 
on the Continent, and it is almost ludicrous to read of 
the various guesses that w ere made respecting it. Prof 
Holden transcribes the amusing passage from Dodc’s 
account of the discovery of Uranus, “In the Gazette 
LitUraire of June, 1781, this worthy man is called 
Mursthkl, in Julius' Joutnal KiuydoptUlique^ Hert- 
schfl , in a letter from Mr Maskelyne to M Messier, 
IIeriiiel, in another letter of Maskelyne’s to Herr Mayer 
at Manhcim, Herrschfll [doubtless mis-readings] ; M 
Darquier calls him Hermstel. What may his name be? 
He must have been born a German ” In the first notice 
of the discovery in the Connatssancc ties Temps he is called 
Hokochfxle 

The telescope which Herschel was using on the evening 
of March 13, 1781, was that with which his second review 
of the heavens was made, a reflector 1 of 85 2 inches focus, 
6'2 inches aperture, and power, 227. This survey, he 
writes in 1783, “extended to all the stars of Harris's maps 
and the telescopic ones near them, as far as the eighth mag¬ 
nitude. The catalogue of double-stars and the discovery 
of the Georgium Sidits were the results of that review.” 

Arago says if Herschel had directed his telescope towards 
the constellation Gemini eleven days earlier (Match 2 
instead of March 13) the proper motion of the planet 
would have escaped him, for the planet was on the 2nd 
near one of its stationary points, and adds, “On voit 
par cctte remarque ^ quoi pen vent tener les plus grandes 
ddeouvertes astronomiques.’ 1 This implies a total mis¬ 
conception of the case ‘ as Prof. Holden remarks:—"The 

1 When Sir John Herichel contemplated presenting one of hie fkther’a 
7-feet tcleficopen to the Royal Astronomical Society, Caroline Herschel 
wjrotc “ Iti only being painted deal wan because it should look like the 
one with which the Georgium Sidui wm discovered ' 
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new planet was detected by its appearance and not by its 
motion." Herschel, referring to his discovery in his 
communication to Lichtenberg, says “ This was by no 
means the result of chancej but a simple consequence of 
the position of the planet on that particular evening, 
since it occupied precisely that spot in the heavens which 
came in the order of the minute observations that I had 
previously mapped out for myself Had I not seen it 
just when I did I must inevitably have come upon it soon 
after, since my telescope was so perfect that I was able to 
distinguish it from a fixed star in the first minute of 
observation.” It is not to be supposed that so striking 
an object would have been viewed once and forgotten, 
even if no motion were immediately detected 

As is well known, Herschel feeling deeply his indebted¬ 
ness to the liberality of George the Third, desired to 
testify his gratitude by giving his planet a name which 
would mark the epoch of its discovery, and in his letter 
on the subject addressed to Su Joseph Banks, then 
president of the Royal Society, writes, “1 cannot but 
wish to take this opportunity of expressing my sense of 
gratitude by giving the name Gcorgium Sidus, 

Gcoigium Suius 

- jam nunc ass new vac art , 

to a star, which (with respect to us) first began to shine 
under his auspicious reign 1 ’ 

Prof. Holden dwells upon the changes which may be 
considered to have been effected in the state of astronomy 
not only in EngJand but in the whole world, simply by 
the discovery of Uranus 11 Herschel’s researches would 
have gone into the Philosophical Transactions as the 
work of an amateur astronomer, Mr. Herschel, of Bath. 
They would have been praised and they would have been 
doubted. It would have taken a whole generation to 
have appreciated them They would have been severely 
tried, entirely on their merits, and finally they would have 
stood where they stand to-day- unrivalled But through 
what increased labours these successes would have been 
gamed 1 Certainly, if Herschel’s mind had been 

other than it was, the discovery of Uranus, which brought 
him honours from every scientific society in the world, 
and which gave him authority, might have had a hurtful 
effect But as he was, there was nothing which could 
have aided his career more than this Startling discovery 
It was needed for him It completed the solar system 
far more by affording a free play to a profoundly philo¬ 
sophical mind, than by occupying the vacant spaces 
beyond Saturn. His opportunities would have been pro¬ 
foundly modified, though his personal worth would have 
been the same" We think there are few astronomers 
who will not be able to follow Prof Holden in the views 
he has thus forcibly expressed 

At the hands of Sir Joseph Banks, Herschel received 
the Copley Medal of the Royal Society in 1781, for his 
“discovery of a new and singular star," and was formally 
admitted a Fellow of the Society on May 30, 1782. It 
was during this visit to London that Herschel was 
received by the king, and as he wrote to his sister the 
same day, met with a very gracious reception. Prof 
Holden reproduces from the Memoirs of Caroline 
Herschel his letter of July 3, in which he describes Ins 
visit to the Court with a 7-feet reflector, and the evening 
having been very fine, how the instrument had gitfen 


general satisfaction ; the king in particular, he states, 
“enjoys observations with telescopes exceedingly" 
Herschel returned to Bath in the last week of July, and 
immediately prepared for removing to Datchct 

Here, at the end of his second chapter, we close our 
present notice of Prof Holden's welcome volume, reserv¬ 
ing for another week his third chapter on “ Life at Datchet, 
Clay Hall, and Slough," and the concluding one on the 
general scientific labours of Herschel It should be 
stated that while taking Prof Holden’s work as our text, 
particulars have been included in this notice which are 
not specially referred to in it, in view of the interest 
attaching to them at the present time, when, as stated 
above, a hundred years have elapsed since Herschel’s 
discovery of Uranus doubled the known extent of the 
planetary system J R IIiND 


EXTINCT BRITISH ANIMALS 
British Animats Ertinct within Histortc Times; with 

some Account of British Wild White Cattle By J E. 

Harting, F L S. (London ■ Trubner, 1880.) 

HE wild animals formerly inhabiting Britain, which 
disappeared before the advance of the hunter 
and farmer in histone times, lia\e hitherto only been 
treated in a disconnected fashion, in essays scattered 
through various periodicals, or in portions of books 
relating to other subjects. Mr Harting has collected 
together in the present volume his own essays in the Field 
and in the Popular Science Review, and has brought to bear 
upon his subject a knowledge of records, and an acquaint¬ 
ance with sport, which render his work extremely valuable 
His reference 1 ^ arc accurate, and he has availed himself 
of nearly every source of information Consequently we 
have before us a work dealing with the be.ir, wolf, beaver, 
reindeer, and “wild cattle," worthy to be classed between 
Bell's “British Quadrupeds ” on the one hand, and White's 
"History of Selbomc” on the other, relating not merely 
to the animals, but to the forests m w'hieh they lived and 
to the mode in which they were hunted. 

The common brown bear made its appearance on the 
Continent in the Pleistocene age, and crossed over to 
Britain while the areas of the North Sea and of the 
English Channel were fertile valleys abounding in animal 
life Its remains occur both in the river-deposits and in 
the caves, and have been met with in the turbaries and 
alluvia of England and of Scotland, uhich belong to the 
prehistoric period. It was hunted by Lhe Neolithic 
inhabitants of Britain, and used for food by the inhabitants 
of Colchester and Richmond in Roman times From the 
11 Penitentiale" of Archbishop Egbert (A I) 750), m which 
the flesh of any animal torn by dog, wolf, fox, or bear, or 
any other wild animal is forbidden to be used for human 
food, it is clear that it was alive in this country at thit'time 
In the days of Edward the Confessor Norwich furnished 
annually one bear to the king and six dogs foi the baking 
of it. This however does not prove the existence of wild 
bears in Britain at that date, because bear-baiting was 
almost a national sport among the English until bears 
became too costly and the public taste too refined for 
such brutal exhibitions Fitz-Stephen tells us, in the 
reign of Henry IT, that the young Londoners amused 
themselves in the forenoon of ever> holiday in the winter 
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season with boar-fights, or bull- and bear-baiting. A 
grand exhibition of bear-baiting took place at Hatfield 
Hou^c when Queen Mary visited her sister, the Princess 
Elizabeth, during her confinement there, 11 with which 
their Highnesses were right well content ,T Soon after 
the asccnbion of the latter to the throne she entertained 
the Spanish ambassadors \vith bulls and bears, and some 
years afterwards she received the Danish ambassador at 
Greenwich, and entertained him with bear-baiting. 
* r tempered with othei merry disports " On one occa¬ 
sion at Kenilworth no less than thirteen bears were 
baited before the queen with large ban-dogs. From these 
notices it is evident that Queen Elizabeth was very fond 
of this sport home of the great nobles and ecclesiastics 
also kept bears and bear-wards Latterly there weie 
travelling bear-wards dependent upon their patrons The 
bear was piobably evtinct in Britain about the time of 
the Norman Conquest, and is not known to have existed 
in Ireland wiihiu the histone period. 

The wolf abmmrkd in Britain in the Pleistocene and 
prehistoric periods, and varied in numbers in the historic 
age in propouion to the waste lands Jt was a subject of 
many legal enactments, and grants of land were held foi 
its capiuie To Lhc numerous leferences which Mi 
Harting gives wc mn) add an extract from the Litany of 
Dunkeld cuiient in Scotland in the eleventh or twelfth 
century “ A cat crams c*t latronibus, a lupis et omm mala 
bestia, Damme, Imeia nos." 

The animal had a price set upon its head by statute in 
1621, the price pari fur one wolf in Sutherland shire was 
six pounds, tluiLLen shillings, and fourpence In Ireland, 
*n 1683, “tin c\L’iy buch wolfe the price was siv pounds, 
foi every dug wulir five pounds, for every cubb which 
pre>cth for himself foity shillings, and for every suckling 
cubb ten sinking'. 11 It is obvious from these large 
prices that tin wolr was becoming rare m Scotian cl and 
Ireland in the mu Idle of the seventeenth centmy The 
lust of the ISruish vvoIvls was killed in ScuLland in 1743 
by MacQuccn, a man remarkable for his stature and 
courage, who died m the year 1797. The memory of the 
exploit is si Li Li presen cd by tradition In Ireland the 
animal lingeie 1 until 1770 Mr Harting deserves great 
credit for having collected together the evidence by which 
these dates can be fixed The wolf became extinct in 
England in the rtign of Henry VII 

The wild boar btill lingeicd in Lancashire in 1617, and 
the last notice of the animal in the south of England is of 
the hunting of the wild boar at Windsor by James I and 
his court. Mr Harting considers that an entry 111 an 
account book of the steward of the manor of Chartley 
" 16S3 —February Pd. the cooper for a paile for ye wild 
swine, o 2 o/' prov es lh.it it was not extinct in England 
at that date It seems however to us very unlikely that 
wild boars would have such attention paid to their wants, 
and more piobable that they were domestic swine tum6d 
out into the woodlands to get the greater part of their 
own living. 

The reindeer, so abundant in the late Pleistocene age, 
and so generally found along with Palaeolithic implements, 
and so strangely associated with the remains of hippo¬ 
potamus m the hyxna-dens of this country (a fact which 
proves the two animals to have been contemporaneous), 
was rare in the prehistoric period, and disappeared alto¬ 


gether from its last foothold in Caithness about the latter 
half of the thirteenth century. We may remark that the 
recent attempts to introduce the animal into Switzerland 
have failed, apparently from the great heat of summer. 

The beaver was living in the River Teivi, according to 
Girald du Barry, in 1159, and, according to Boethius, was 
taken in Lochness for the sake of its fur towards the end 
of the fifteenth century We would call the attention of 
our readers to the remarkably mteicsting account of its 
remlroduction by the Marquis into the Island of Bute, 
where they are now increasing rapidly and building their 
dams. There is evidently no difficulty in naturalising 
them in this country 

We close this review regretting that it is impossible to 
do justice to the careful account of the different breeds of 
the "wild white cattle, 1 ’ which we believe to be the 
descendants of the domestic cattle introduced by the 
English, and which have always lived in uninclosed 
lands W. BOYD DAWKINS 


OUR BOOK SHELF 

Notes of Observation \ of Injurious Inset ts Report, 
1880 By Eleanor A Ormerod 8vo pp 1-48 
(London W Swan Sonnenschem and Allen. Edin- 
bujgh J. Menzics, 1881 ) 

Miss Ormerod and hei assistants are to be congratu¬ 
lated on this veiy excellent Report, which is far more 
bulky than its piedccessors, and correspondingly useful 
and interesting, and well illustrated. At the outset 
a very significant fact is mentioned The season 
of 1880 was remarkably suitable for vegetation, and the 
attacks of insects consequently less severe j a high condi¬ 
tion of vitality enabled Lhe plants to more successfully 
cope with their insect enemies The most injurious 
species for the year was the well-known larva of Tifula 
(daddy-long-legs), which nuL only attacked its more 
usual food, Lhe roots of grasses, but proved itself ex¬ 
tremely injurious to peas, so that in one field of twenty 
acres the prospective value in March was reduced to a 
realised value of only about one half in June; other 
crops were also attacked Stimulating remedies, such 
as guano, salt, ammomacal liquor, &c, had a good effect, 
but the grubs appeared to be remarkably indifferent 
to ordinary poisonous solutions. An experiment at the 
Kew Observatory as to the amount of cold they can endure 
showed Lhat some suivived 42 0 of frost. Another very 
injurious species was Ttphntis onoporduus (the celery-fly), 
a dressing of gas-lime, unslaked lime, and soot had a good 
effect The singularly misnamed Psita rosce (the carrot 
fly) was also obnoxious ; sowing the seeds in a mixture 
of loaf-mould, ashes, &c, proved of excellent service in 
this case. Sitones iuuatus was very injurious to peas 
We think Miss Ormerod acts injudiciously in calling this 
insect the "pea-wcevil " Its larva is certainly very much 
given to attacking peas and many other plants, by eating 
the young shoots, but the true pea-weevil is Bruckus fast, 
which destroys the peas themselves by feeding inside mem. 
For the gooseberry saw-fly nothing proved so effectual as 
digging out the earth round the bushes when the larva 
and pups are underground, the removed portion being 
taken away and burnt; a suggestion that if pieces of 
woollen cloth be placed on the hushes the parent fly will 
deposit her eggs thereon seems far-fetched. Miss Or¬ 
merod has great faith in the efficacy of paraffine. In 
future it is proposed to extend the Report to insects not 
hitherto specially mentioned as desirable for observation, 
such as the larch-aphis and pine saw-fly. We are glad 
to note that the authoress has a Manual of Economic 
Entomology in the press. 


433 


March io, 1881J NATURE 


M£ moires de la £oti£l£ ties Sciences Physiques 1 1 Natur- 
elles de Bordeaux 2 e sdrie, tome iv , i IIIU cahier 
(Pans 1 Gauthier-Villais, 188a.) 

THIS number con tains Conferences de G< 5 omdtne supdneure 
by M Saltel, in which is given an exposition of the method 
of analytical correspondence with two applications, the 
object of the one being to find the number of common 
solutions in k equations between k unknowns, and of 
the other to find the degree of a gcometncal locus defined 
by certain algebraic conditions. The methods employed 
are based on that of M. Chasles's 11 Principe de Corre¬ 
spondence." The next paper, by M Imchenetsky, " De¬ 
termination en fonction des coordonn^cs de la force qui 
fait mouvoir un point materiel sur unc section comque,” 
is an interesting one, and is founded upon a lemark of 
M Bertrand's (“Sur la possibility dc ddduire d'Line seulc 
des lois de Kepler, le pnncipe de l’attraction, Comfit j 
rtndtiSy April 2, 1877), “ll serait intdressant de rdsoudre 
la question suivante En sacliant que les planctes dd- 
envent des sections coniques, ct sans nen supposer de 

f )lus, trouver l’expression des composantes de la force qui 
cs sollicite en fonction des coordonndcs de son point 
d’application 11 The author arrives at his result by 
taking his equation in the form— 

px L + qjp + 27 xy = (ax + by + r) J . 

Prof, Teixeira of Coimbia lias a short note lf Sur les 
pnnnpes du calcul mfinittsiinaJ," which calls fur no 
special comment Dr G Sous follows >uthwhat appears 
to us a good <11 tide entitled “ rhaknmfcLrc et Optomdre." 
For the uninitiatedLes phakom^tres sont des instru¬ 
ments destines X indsuier la distance focale d’une Icnlellc 
quelconquc" The principle of construction of Silber- 
mann's and of Snellen's is, when an object is placed at 
twice the focal distance fiom a converging lens, the real 
image of the same size as the object is situated also at 
double the focal distance from the lens The objection 
to Silbermann's appears to be its length, which renders 
it awkward to carry, and to Snellen's that it is not appli¬ 
cable to diverging lenses 

Dr. Sous gives a form which is not liable to cither of 
these defects, and the construction of which is based 
upon a physical theory, not hitherto, he states, applied 
to these instruments, but we must icfer those interested 
in optics to the paper itself (fourteen pages in length) 
The rest of the book is devoted to 11 Morphologic de la 
membrane de Schrapnell," Dr Coyne, “ Etudes d’Optique 
Physiologique , Influence du Diametre de la Pupille ct des 
Cercles de Diffusion sur l’acuitd visuellc," Dr Bad.il, 
“Les Temperatures de la Mer dans l’estuaue Girondin ct 
h Arcachon en ddeembre, 1879, et janviei, 1880," M 
Hautreux , 11 Des Os et de leur Empldi dans la Fabrication 
du noir Animal, du Suif, du Sulfate d’ammonique, des 
Boutons, 1 ' &c., M Huyard. 

LETTERS TO THE EDIIOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications , 

The Editor urgently requests correspondents to keep ihctr Utters as 
short as possible . The pressure on hit space is so great that it 
u impossible otherwise to ensure the appearance even oj com¬ 
munications containing intereUtng and novel facts.] 

Aberration of Instinct 

Cases of individual variation* of instinct are of importance in 
relation to Mr. Darwin’s theory of the development of insimet? 
by natural selection. Under the belief that aberration of Instinct 
may be regarded as a case, more or less extreme, of variation, 1 
think that the following instance is worth publishing in Nature. 
It has been communicated to iye by a correspondent on whose 
trustworthiness I have reason to rely :— 

V A white fantail pigeon lived with his family in a pjgeon- 
honse In onr stable yard. He and his wife had been untight 


onginally fiom biusex, ami had li^ed, rc-pectcd anil admired, to 
see their children of the Lhird generation, wlim he suddenly 
became the victim of the infatuation I am aVuiL Pi describe. . . . 

“ No eccentricity whatever was remarked 111 his conduct until 
onj diy I chanced to pick up somewhere in tin garden a ginger- 
beer bottle of Lhe ordinary brown stone de L cription. 1 flung it 
into (he yard, where jL fell luxmcilinlcly below the pigeon house 
That instant down flew paterfamilias, and Lu my no small 
astonishment commenced a series of genuflexions, evidently doing 
homage to Lhe bottle lie strut Led lound md mmid it, lwwing 
and soaping and cooing and pci forming the most ludicrous antics 
I ever behehl on the part of an enamoured pigeon . . Nor did 
he cease these perfl rmances until Lie leinoved the bottle ; what 
proved Lhat this singular aberration of instinct had become a fixed 
delusion was this, whenever the bntLle was tin own or placed in 
tlic yard—-no matter whether it lay hoiizont illy or was placed up¬ 
right—the same ndiculuiis iccne was enacled , at 1 h it moment the 
pigeon came flying down with quite as great alnciity as when his 

f ieas were thrown out for his dinner, to Lnnlimir hia antics as 
ong as the botLle remained there. .Sometime^ this would go on 
for hours, the other members of his family Ireatmg his move¬ 
ments with the most contemptuous mdiffeienco, and taking no 
notice whatever of the bottle. At last it limine the regular 
amusement with which we entertained our n lturs, to see this 
enatic pigeon making love to the interesting object of his affec¬ 
tions, and it was an entertainment which 11 evLr failed, throughout, 
that summer at least. Before next summer tame round be was 
no more " Geori.i- J Romanes 

Prehiatoric Europe 

A i r i W last words with l’rof Mawl ins, and 1 hive done:— 

I Having discovered Lhat a cutnu ahuiid opinion which he 
attnbuted to me is nuuheie to be met with in lhe volume he was 
suppo cd to he criticising, Mr Dawkins now imngincs tint he 
has found grounds for his insertion in my “Cheat Ice Age,” 
wnLien and published some ye lb ago lleic again he is quite 
mistaken. '1 he passage cited by hnn, even if it be considered 
ftpirl from its context, will not liear the interpretation lie puts 
upon it llad he rend the page he quotes from with intelligent 
it ten turn lie would have seen rhat I was referring to the u ell- 
know n Let that lhe ossiferous and I'ahi nhlhic gravels of Fast 
Anglin are reprtsented in the North by the equivalent ossiferous 
Cynna beds near Hull, which do\clail uiLli md are overlapped 
by glacial deposits. In other words, they rest upon a l(nvcr t and 
iiie covt 1 cd by an upper boulder cHy RuL I have nowhere Slid, 
nor would any candid reader infer Irom what I have written, 
that this upper boulder-clay (that of Hessle) evtr extended south 
so as to cover the falxolilhic giavcls tlin ughout Fast Anglia 
T am smpused lhat a professor oT geology docs not appaienlly 
understand the meaning of the term “ overlap, ” 1 Were I to 
slate lhat in certain districts in Scotland [he Carboniferous strata 
arc nvei lapped by a conformable series of Rid Sandstone■?, should 
I be understood tu imply that these Red Santl-doncs formerly 
covered the entnc nrca now occupied by the Carboniferous roclca 
of Great Britain? 

2 Mr Hawkins hits accused me of hiving suppressed evidence 
which told against my vnwvs, and be now repeats this offensive 
accusation, citing in justification my dcscnplinn of the Victoria 
Cave, from which, lie bay*., I have omitted all reference to the 
discoveiy of reindeer in the lower cave earth Notv it is not 
true that I have ignored this alleged discovery, for 1 remark 
that “it seems doubtful whether the lemains of that animal, '■aid 
to have been obtained from the lower enrth, ically belonged to 
that deposit.” My reasons for this doubt (which I share with 
other geologists) I did not consider it necessary to give, but they 
are simply tnese :— 

([) llie explorations in the cave were carried on at first, under 
Mr Dawkins's superintendence, by mrnns of shaft-digging, a 
very unsatisfactory system of “cave hunting,” and one which, 
even with the most conscientious care, is liable to give false 
results 

(2) During the subsequent piolonged and scienlifically-con¬ 
ducted explorations no recognisable reindeer remains were ever 
oblainedintbe lower stiatum. These facts alone aie sufficient 
to ju.tify my scepticism. I quite agree with Mr. Dawkins, 
however, that the mere occurrence or non occurrence in this 
particular cave of reindeer associated with hippopotamus is not 
of paramount importance Even the most muttenUve reader of 
“ Frelustoric Europe ” can hardly mu-s Lhe statement, ngun and 
again repeated, that the southern and northern forms are often 
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enough commingled in one and the same accumulation. It is to 
account for this remarkable commingling that a large portion of 
my book was written, 

3 Mr, Dawkint seems to be ignorant of the fact that the 
ossiferous deposits of Mont Perrier occur on two separate and 
distinct horizons The lower bed, characterised by the presence 
of Mastodon arvtrnensts and other extinct forms, is unquestion¬ 
ably true Pliocene, It 15 overlaid by the “pumiceous con¬ 
glomerate/' with its far-traiibported and glacially-stunted erratics 
Upon the denuded surface of ihib well-marked morainic accu¬ 
mulation rests the upper bed, which contains a very different 
mammalian fauna— Elephas mertdionalis, Rhmoteros Uptoi hxnus 
(Cuv.) hippopotamus, tapir, horse, cave-bear, hyaena, hedgehog, 
&c The flora associated with this fauna is not Pliocene but 
Pleistocene. The upper bed is overlaid 111 turn by a newer set 
of glacial moraines and erratics The list of Upper Pliocene 
Mammalia from Mont Perrier and Issoire, given by Mr. Dawkins 
in his “Early Man in Britain," consists of a “hash-up" of Lhe 
species derived fro n those two separate and distinct horizons 

4 The most recent list of mammalia from the lignite-beds or 
Lefle and Borlezza is quoted by me from Prof. S topanm, on the 
authority of Dr Forsyth Major All the species iu that list, 
without exception, have frequently occurred In Pleistocene beds, 
the age of which is generally admitted. The plant* and shells 
associated with these specie* are all likewise Pleistocene forms. 
Moreover, as htopanm has demonstrated, and as I can testify, the 
Btraligraphical evidence moves that the beds pertain to the 
Glacial senes Prof Mayer, no mean authority, ha* shown 
that the upper beds of the so called Pliocene of the Val d* Arnj 
(containing FMphas meridionals and hippopotamus) are not the 
equivalents of the marine Pliocene, as has hitherto been the 
belief of paleontologists but must bs classified as Quaternary or 
Pleistocene. 

5. AH that I 5 ly with regard to the age of the skull of Olmo 
occurs on p. 318 of my book, and what I say is simply this, “It 
pertains to Pleistocene tunes—to the period during which Elephas 
nundionaUs belonged to the European fauna " I do not a*seit 
its Interglacial age It may be eithei Prcglaual {i.e eaily 
Pleistocene) or Interglacial as the Leffe beds are 

I was not aware that geological classification is always based 
on zoology alone. I am under the impression that b daiucal 
evidence, when it can be obtained, u not despised, and that 
stratigraphical and other physical evidence is not usunlly ignored 
In Lrying to work out the historical geology of the Pleistocene, 
I have considered the pal jl ontological as fully as the physical 
evidence. Mr Dawkins would have me rest contented with that 
of the mammalia alone, as interpreted by himself 

Perth, February 19 James Geikie 


he “ has only called those witnesses which count on bu side." 
Prof. Dawkins, in dismissing the whole of this evidence u 
“founded on a mistake," must be aware that he ih using a con¬ 
venient formula which can only apply fairly to a part of it, the 
doubtfulness of which has already been fully conceded, He 
entirely shelves other evidences which are the result of a long 
and careful exploration, 1 

To state that he doubts their cogency would be to take a 
course of which no one would complain , but to say as if it were 
a matter of gen ral agreement that they are “founded on a 
mistake," looks like an attempt to stifle discussion 

But his remarks are so obviously polemical that to mist 
geologist* they wiU probably carry more amusement and less 
conviction than the writer contemplated. 

Hasting*, February 19 R, H. TiddemaN 


Lea lettrea d’Outre-mer 

In the Notes, published in Nature of January 13, p. 254, 
the last paragraph gives, as a fact, an announcement of “the 
simplest post-office m the world ” in Magellan Straits, as still in 
existence 

At least fourteen years ago there was published a graphic 
account of tin* unique establishment by the most eminent or all 
living French waters, M Victor Hugo, who introduces the cir¬ 
cumstance into his famous work of fiction, "Les Travailleurs 
de la Mer " , and ever since reading the account I have wondered 
where the great auth lr obtained hn circumstantial relation, which 
refers to Lhe year 1823 Nor can I believe that such a system 
of oceanic exchange ever really was in existence, at least on the 
spot indicated, for a very good reason, that at Lhe point indi¬ 
cated, viz. Lhe neighbourhood of Port Famine, when the Beagle 
was there in 1834 (see Darwin's “ Naturalist’s Voyage," chap, 
ai), “the Fuegians twice came and plagued ” the crew; so that 
an open barrel would hardly be safe Darwin, also, who ascended 
Mount Ta^n, the most elevated puint in this district, would surely 
have mentioned this famous band post-office, had it existed (?) 

1 am therefore curious to know whence the note in NATURE 
was compiled, but I fancy the account 1* apocryphal That there 
were however o'her oceanic post-offices somewhat hi mil or m 
principle is a fact 111 reality. 

In 1673 Ascension was visited by the Dominican, Father 
Navarette, who speaks of it then as the “Sailor's Post-Office." 
11 Manners of all nations being accustomed at that lime to leave 
letters here, sealed up in a bottle, in a certain known cranny of 
some rock, to be taken away by the first ship which passed in an 
opposite direction" (Mrs. Gill’s “Six Months 111 Ascension,” 
p 61) And again in 1769 we find the following extract — 


As my name has been imported into the controversy between 
Prof, Dawkins and Dr. Janie* Geikie, will you kindly peimit me | 
to state that I am quite prepared, after re reading the account 
given by Dr Geikie of the Victoria Cave, to accept all response 
bilily for its correctness 

Without entering into the general question, in the particular 
case of Lhe Victoria Cave the evidence foi the contemporaneity 
in the same area of the reindeer and hippopotamus i 3 not very 
cogent; a review of all the evidence from that source indeed 
points the other way. The specimen mentioned by Prof 
Dawkins was, according to his Report, 1 found in digging a shaft, 
a method of exploration unfortunately at that time (1872) em¬ 
ployed by the Committee. The subjequent explorations, which 
were not conducted in this manner, but by carefully removing 
the deposits, layer by layer, to prevent any possibility of acci¬ 
dental mixture of the remains, gave abundant evidence of rem 
deer in the upper beds, but not any satisfactory evidence of its 
presence m tnc lower beds, containing Hippopotamus, Elephas 
aniiquus t Rkmocnos leplorhinus, See. This is a point, amongst 
others, to which, os Reporter to the Committee, I paid caieful 
attention, and the details were impartially given m the Reports. 1 
The absence of reindeer from a lower bed, the only one con¬ 
taining the tame fauna in the Creswell caves explored by the 
Rev. M. Me Ho and Prof Dawkins, is worthy of note as bearing 
on the same subject. 

As regards the evidence for the antiquity of man from the 
Victoria Cave, Dr Geikie has fairly stated both Hides of the 
question, and he certainly does not deserve Lhe accusation that 

■ Report on the Victoria Cave, Bntuh Auoc Report, 1873, Sections, 
** * Victoria Can . Bntuh Ajsoc. Reports, 1874-78 


“ 1769, Febry 3-4 

" Ascenuon island. 

Boug unville 

Louis de Bougainville, Colonel of Foot and Commodore of the 
Expedition in the Innate Iai Bouleuse. 

Arrd and anchored in the North-west creek or 1 Creek oj the 
Mountain of the Cross * 

Anchorage according to Abbe la Caille 

7° 54' a —16° 19' west, of Tans 
Variation 9 0 45' NW. 

Three creeks caught turtle. 

N E. creek. N W creek. English creek, S.W. 

“In the afternoon the bottle was brought to me which con- 
tains the paper whereon the ships of every nation generally write 
their name, when they touch at Ascension Island, 

“ This bottle is deposited in a cavity of the rocks of this bay, 
where it 11 equally sheltered from rain and the spray of the sea. 
In it I found written the Swallow, that English ship which 
Captain Carteret commanded, and which I was desirous of join¬ 
ing fl He arrived here Lhe 31st of January, and set sul again 
on Lhe 1st of February , thus we had already gamed six days 
upon him, after leaving the Cape of Good Hope. I inscribed 
the Boudcuse and sent back the botlle," 

At page 4 of Melius’ “Account of St Helena (1875) i> 1 
wood-cut of the South Atlantic Post Office of 1645* Speaking 
of the island of St. Helena, Mr. Melius says :— 

“ It became about this time—little more than a century after 
its discovery—a resort of Dutch and Spanish ships, as well as 

* Vic tom Cave Report, o>. cit 1B77, pp aiB-aw, and 1878 , ymtm 
Anihrop. Iiul vol vii pp 166-173 
■ La Boudeust caught up the Swallow, fjth February. 
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English f and Portuguese authority seems to have been lessened, 
through that Power being interested in acquiring possessions 
elsewhere, and the island was for a while deserted, tnough still 
used by the captains and crews of ships as a South Atlantic 
post-office It was customary to place letters under huge 
boulders of stone, marked in a conspicuous manner, bo that 
the crews of ships returning from India might obtain news 
from home. An interesting record of this period is still to be 
seen on a rude block of lava measuring nearly five feet high and 
two feet six inches wide, which has been preserved by being 
subsequently built into a large mass of masonry in the James¬ 
town Dunal-ground.” 

In the Galapagos Islands there is a bay named Post-Office 
Bay, which seems to Indicate an analogous nantical exchange 
station. 

I subjoin Victor Hugo's description, and iball be much 
obliged to any of your readers who can refer me to any ac¬ 
count of the earlier voyagers whence this scene was derived 

S, P. Oliver 

2, Eastern Villas, Anglesey, Gosport, February 28 


P.S.—If any one can give me a reference, also, where I can 
find an account of the wreck of the Gtosvenor on the south east 
coast of Africa in 1762, I shall be extremely obliged. 

"Les Travatlleurs de la Mer\ edition illastrle (1866). Livre 
cinquicme, ix. 

—Renseignement utile aux personnes qui altendent, ou 
craignent, ties lettres d'outre-mer " (p. 91). 

** Ne disiez-vous pas Capitame Gertrais que la Tamauhpas ne 
rel&chera point 7 

—Non II va droit au Chili 

—En ce cas d ne pourra pas dunner de ses nouvelles en route, 
—Fardon, Capitame Clnbm. D’abord it peuL rcmetlre des 
d^peches ft tous les bailments qu’il rencontre faisant voile pour 
Europe, 

—C'est juste 

—Ensuite ll a la botte aux lettres de la mer 
—Qu*appelez-vous la brute aux lettres de la mer ? 

—Vous ne connalssez pas i^a, Capitame Cluhin ? 

—Non 

—Quand on passe le detroit de Magellan 
—Eh bien ? 

—Partout de 1 a neige, toujours gros temps, de vilains mauvais 
vents, une mer de quatre sous 
—Aprfts ? 

—Quand vous avez double le cap Monmouth. 

—Bien. Ensuite ? 

—Ensuite vous doublez le cap Valentin. 

—Et ensuite 7 

— Ensuite vous doublez le cap Isidore 1 
—Et puis ? 

—Vous doublez la pointe Anna. 1 

—Bon. Mats qu’est ce que vouz appelez la boite aux lettres 
de la mer? 

—Nona y sornmca. Montagues ft droite, monl agues ft gauebe 
Des pmgomna partout, des petrels teiftpetes. Un endroit 
temble Ahl mille saintes mille singes! Quel bataclan, et 
comme 9a tape I La bourrasque n’a pas besom qu'on aille ft 
son secours. C’est 1 ft qu’on surveille la lissc de hourdi I C’est 
lft qu’on diminue la toile 1 C’est la qu’on te vous remplace la 
grande voile par le foe, et le foe par le tounnentm ! Coups de 
vent sur coups de vent. Et puis quelque-foia quatre, cinq, six 
jours de cape *ftche. Souvent d’un jeu de voiles tout neuf ll 
voni reste de la char pie. Quelle danse 1 des rafales ft vous faire 
sauter un Lrois-m&ts comme une puce. J’ai va ^ur un brick 
anglais, le 1 TYue Blur,' im petit mousse cccupe ft la 1 gibboom' 
emporL 4 ft tous les cinq cent mille millions de tonnerres de lhcu 
et la *gtbboom ’ avec. On va en l’air comme des papillon*, quoi' 
J'ai eu le contrc-mattre de la Revenue , une lobe goclette, arrache 
de dessus le fore-crosstrte % et tu«* roidc. J Y al eu ma lisse cassce, 
et mon serre-gontlifcie en capilotade. On sort de lft avec routes 
ses voiles mangles. Des frigates de cinquante font eau comme 
des panier*. Et la mauvaise diablesse de cGte I Rien de plus 
boniTU. Des rochers dc l chiquet^s comme par enfantillage On 
approche da Port-Famine Lft e'est plre que plre. Les plus 
roots lames que j’ai vues de ma vie. Des parages d'enfer Tout 
ft coup on apcrfoit ces deux mots cents en rouge . Post Office 
—Quo voulez-vous dire, Capitalne GerLraii 7 
—Je vous dire, Capitame Clubjn, que toute de suite apres 

1 Sts. Anna Ft. is at entrance of Port Famine, but Cape S Isidro It past 
io the south. 


qu'on a double la pointe Anna on voit sur un caillou de cent 
pieds de haul un grand baton. C'est un poteau qui a une 
barrique au con, Cette barrique, c’e3t la boite au lettres. II a 
fallu que les anglais eenvent dessus Post Office. De quoi se 
m£lent ill? C'est la poste de I’ocdan, clle n’appartlent pas ft 
cct honorable gentleman, le roi d’An^lcterre Cette hnite aux 
lettres est commune. Elle appartient a tous les pavilions Post 
Office, est-ce assez chmois ? (a vous fait reflet cl une tasse de thd 
que le diable vous ofTrirait tout ft coup. Vuici maintenant conpnent 
sc fait le service. Tout bfttiment qui passe cxpldie au poteau un 
canot avec ses dipeches. Le navire qui vient dc 1 ’Allantique 
envoic ses lettres poor 1’Europe, et le navire qui vient du Faclfique 
envoie ses lettres pour l’Am^nque. L’officier commandant voire 
canot met dans le banl votre piquet et y prend le paquet qu’il 
y tionve Vous vous chargez de ecs letlres-la; le navire qui 
viendra aprfts vous se charger a dts vuLres Comme on navigue 
en sens contraire, le continent d’ou voivs venez, c’est celui ou je 
vai*. Je porte vos leUre«, vous portez les miennes Le bard 
est bitlrf au poteau avec une chaine Ft il pleut 1 Et d neige 1 
Ft il grtle I Une fichue iner < Les s at n nicies volent de tous 
entes I e Tamauhpas ira par lft Le baril a un bon couverde 
ft channele, mais pas de serrure ni de cadenao Vous voyez 
qu’on peut dcrire ft ses amis Les lettres parviennent. 

—C est trcb-drnle, murmur a Clubm rLYeur.” 


Explosive Gas in t Lake 

A friend, on whom I can rely, informs me that during the 
late frost, Loch Ken in Kirkcudbrightshire was frozen over, 
affording pastime to curlers and skater* Ilcre and there, how¬ 
ever, small spots of the surface, near to the shore, resisted the 
from lunger, and when Ihey did free/e the ice was very thin 
These pot-holes weie dangerous to skaters, the largest being 
about size enough to admit an Ordinary curling stone. Gas was 
emitted from them, and when the ice for the first time was formed 
over them one person got his face severely burned by boring a 
small hule in the thin ice and Betting fire to the gas thus liberated, 
with a match After a while the gas seemed to lose Us power 
of combustion and the experiment cnuld be repeated with 
impunity, a feeble dame only being evoked, when Ihe hole was 
first drilled J. Shaw 

Dumfriesshire, March 4 


Colours of British Butterflies 

Till- sober colouring nf the under-wings of many of our 
butterflies is universally acccpltd being 11 protective ” Let 
Ibe gorgeous "peacock," for instance, but close his wings, and it 
takes a sharp eye to see him. Why then should he ami so many 
other kinds flaunt then most brilliant lines in ihe brightest sun¬ 
shine, and often be rendered even more conspicuous by perching 
on a yellow flower? One would think Lhnt this was the exact 
way to attmet birds, especially as the colours are not likely to 
be "warning" ones, for if so, why the sober hues of the under 
sides of the wings ? The colours can hardly be “warnings " to 
particular kinds of birds and "protective" against the attacks 
of others. The explanation may be that the facilities for recog¬ 
nition, and thus for the continuation if th* species, are so much 
greater m bright light, as to render it advantageous on the whole 
to run the chance of easier capture 111 ihe brighter parts of the 
day or it may be that relatively few birds feed at the Limes that 
butterflies choose to display their beauties. 

In watching butterflies it appears clear that they are, so to 
speak, shortsighted, for it is tne commonest thing p ssible \ 
see two entirely different sorts urcle round each other for some 
time as if they had to decide whether they are of the same kind 
01 not In doing this it will be observed that ihey fly, as it 
were, over and over each other, *o that for quite half the lime 
the gambols are going on, the dark side of the " protected M 
kinds is shown to the Tnsect below. I 'ere steps m a provision 
which seems admirably adapted for enabling recognition to take 
place. It will be found that though the wings of protectively 
coloured butterflies appear very dark at a casual glance, yet that 
if they are held up to the hgnt, m many cases there are bright 
spots or colourings or semi transparent spaces that, by enabling 
tne sun to shine through, make even the dark wings very con¬ 
spicuous. The bright spots on the "peacock" are a case in 
point, I have not an oppoitumty of actually handling a com¬ 
plete collection of our British butterflies just now, but in thirty of 
our commonest sorts I find fifteen that have distinctly protectively 
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coloured under-wings Of these fifteen all have some more orlcis 
transparent spaces or colourings. In i:>me cases portions of the 
uodei-wibgs arc brightly coloured, though n it transparent, but 
both in this case and when thci e arc transparent places they appear 
chiefly on parts that are apparently invisible when the w mgs are 
closed If these observations are correct, the insects arc care¬ 
fully protected when at rest or when they are laying their eggs. 
Whether they pair on the ground or with shut u mgs 1 do not 
actually know, for after carefully watching every butterfly 1 have 
come across for two summers, I have not succeeded in seeing 
any of the protectively coloured sorts pairing It seems likely 
enough therefore that their protective colours come into j.lay 
then My opportunities for observation are however extremely 
limited, mid U is to draw the attention of those more favourably 
situated to the subject of the colours of our common butterflies 
that I write llns. I11 the fifteen protectively-coloured bulteiflies 
mentioned above I did not include the ‘•friullanes," because of 
the htrange metallic lustre ou their under-wings. Still they seem 
suddenly to disappear when they settle, and Lhe metallic spots 
may take the place of the LraosparcnL or coloured ones 111 other 
sorh by throwing oil the light, and thus enable the insects 
to recognise each oLher, Right kinds raoic or less transparent 
but not seemingly protectively coloured, and two c minion 
*' Blues," make up the thirty kinds I have been able t» handle 
The under-wmgs of the “Blues" aie ccitainly proleUively 
coloured, but there seems to be 110 tionspniency or bught 
muikings 111 them J Innies Roi mis 

Putney, February 24 

Dust, Fogs, and Smoke 

The present endeavours to allcvmLe the smoke nuisance in 
London give some interest to the description of the effacls of 
coal smoke on London life in former ages 

I do not mean to speak of the uell-knov\n petition presented 
to Edward the hirst by the nobility and guilty against the me of 
sea-coal in London and the consequent proclamation of that 
monarch interdicLing its use But I allude to the following hues 
written and published by Kvelyn 111 1661 in his " I'utiiifuqiuui,” 
but which I bonuw fioui the “History of London,” by 
Nooilhouck, J on don, 177J 

“ The immoderate use of, and indulgence to sea LOalc alone 
in the city of London, exposes it tu one of the fo\\ 1 c t mum 
vcmences and rtproache>, lhaL can p jshibly befall so noble, and 
oLb 121 wise incomparable city* and tll.ll, not from Lhe uihnaiy 
fires, which for being weak and lesse often fed l»elow, i>, with 
such ease dispelled and scattered above, as it is hmlly at all 
discernible, but from same few particular tunnells and issues, 
belonging only to brewers, dieis, lime burners, salt, and sope- 
boylcrs, and sonic other private trades one of whose spuactes 
alone, does manifestly infect the fter, more than all lhe chimnies 
of Loudon put together besides And that this is not the least 
hyperbolic, let the best of judges decide it, which I take to be 
oui senses whilst these arc belching it forth their sooty jaws, 
the city oT London resembles the face rather of Mount yhlna, the 
court of Vulcan, bLroinboli, or the suburbs of hell, than an 
assembly of rational creatures, and the imperial sent of our 
Incomparable njoruieh, loir when 111 all other places tin aer is 1 
most serene and puu, it is here eccbpsed with such a cluud of I 
sulphurc, as the sun itself, which gives day to all the world 
besides, is hardly able to penetrate and impart it here , mid the 
weary traveller, at many uulcs distance, sooner smells, than sees 
the city to which he repairs 1 his is that pernicious smoalce 
which Hullyes all her glory, superinducing a sooty crust, or furr 
upon all that it light*., spoylmg Lhe moveables, tarnishing the 
plate, gildings, and furniture, and corrodding the very iron bars 
and hardest sIqiils with th »c piercing and acrimonious spirits 
which accompany its sulphurc; and executing more 111 one year 
than exposed to the pure aer of the country it could effect in 
some hundreds It h this horrid smo&ke which obscuiesour 
churches and makes our palaces look old, which fouls our 
clothes, ami corrupts the water*., so as the very rain and refresh¬ 
ing dews which fall in the several seasons precipitate this impure 
vapour, which wnh its black and tenacious quality, spots and 
contaminates whatever is exposed to it. It is this which scatters 
and strews about those black and smutLy atomes upon all things 
where it come*, insinuating itself into our very secret cabmets, 
and most precious repositories * finally, it is thi% which diffuses 
and spreads a yellownesse upon our choyseit picture*, and 
feft'igii\gs; which docs this mischief at home, Is Avernus to 


fowl, and killti our bees and flowers abroad, suffering nothing in 
our gardens to bud, display themselves or ripen \ so os our 
anemoniCb and many other choycest flowers will by no industry 
be made to blow [su] in London, or the precincts of it, unleise 
they be raised on a hot-bed and governed with extraordinary 
artifice to accellerate their springing, imparting a bitter and 
ungrateful Last to those few wreLched fruit*, which never arriv¬ 
ing to their desired maturity seem, like the apples of Sodome, 
to fall even to dust when they are but touched. Not therefore 
to be forgotten is that which was by many observed, that m the 
year 1644 when Newcastle was besieged and blocked up in our 
late war*., 50 as through Lhe great dearth and scarcity of coales, 
those famous works many of them were either left ofT, or spent 
but few coales in companson to what they now use, divers 
gardens and orchaids, planted cvui in the very heart of London 
(as in particular my lord Marquesof ITeitford’s In the Strand, 
my lord Bridgewater's and some others about Barbican), were 
observed to beai such plentiful and infinite quantities of fruits, 
as they never produced the Like either before or since to their 
great astonishment but it was by the owners rightly imputed 
to the penury of coales and Lhe little smoake, which they took 
notice to infest them that year , for there is a virtue in the aer 
tu pencil ate, alter, nourish, yea and [u multiply plants and fruits, 
without which no vegetable could possibly thrive." 

The improvement mentioned by Lvelyu, when the Use of coal 
w as for a time less extensive in 1 ondon, is particularly worthy 
of noLice, and ought, I think, to be considered as an encourage¬ 
ment to persist m the attempt of rendering London as smokeless 
aa possible CHATEL 

Jersey, I’ebruary 25 


THE GERMAN CHEMICAL SOCIETY 

O N November ri, 1867, a meeting of about eighty 
chemists was held in Berlin to take steps for 
inaugurating a new Chemical Society. On January 13 of 
the succeeding year (1868) the fust meeting of the Society 
was held, when Prof A, \V Hofmann was elected 
president, and Lhe roll-call of the Society contained 105 
names. During the fiist year of its existence 97 papers 
were read before the Society , at the close of the year the 
membership had increased to 275, and the Society found 
that a volume of 282 pages was needed to contain the 
papers communicated to it. 

Since 1868 the German Chemical Society has steadily 
increased in size and in usefulness , the Benchte for 1880 
consists of two large volumes numbering, between them, 
2473 pages, and containing the 563 papers communicated 
to Lhe Society during the year, besides numerous abstracts 
of papers published elsewhere. The income of the 
Society for 1S80 amounted in round numbers to the sum 
of 2000/ j and of this about 1400/. was set against the cost 
of publishing the Benchte 

During the thirteen years of its existence the German 
Chemical Society has published in its Benchte most of 
the important discoveries in pure chemistry made in that 
period. It has been the aim of the Society to publish 
papers communicated to it wiLh as Little delay as possible. 
Meetings are held twice monthly during the session, and 
the papers read at one meeting are published in the 
Benchte , which appears on the day on which the next 
meeting takes place. Papers appearing within so short a 
time after they arc communicated are necessarily brief 
and concise; but this rapid publication confers a great 
benefit on all chemists, as they are thus put m possession 
of at least the leading facts concerning all recent work 
almost as soon as these facts have been established by 
the workers If papers in the Benchte are sometimes 
wanting in completeness and symmetry, many of them 
are full of life and stir, telling as they do of work actually 
proceeding in the laboratory; appearing sometimes in 
short abrupt snatches, they convey something of the 
enthusiasm of the worker as he compels nature, bit by 
bit, to yield her treasured secrets. 

The system of printing abstracts of papers published in 
the various chemical journals has recently been adopted 
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by the Society; formerly a correspondent in London or 
Paris, &c, sent a general account of chemical work pub¬ 
lished in the country from which he wrote The abstracts 
of the German Society are on the whole shorter than 
those which have for many years made the Journal of our 
own Chemical Society of such great value to the student, 
they are, however, published at a shorter interval after 
the appearance of the original paper 

Brief accounts are given or recent chemical patents, 
but little space is devoted to purely technical chemistry 
Is not the Journal of the Chemical Society sometimes 
overburdened by abstracts which might better find a 
place in a book professing to collect receipts for the 
purely “ practical man 11 ? 

The German Chemical Society in 1877 appointed Dr. 
C. Bischof of Berlin to prepare a general index for the 
first ten volumes of the Bern hie The arduous task has 
been admirably fulfilled. Fellows of the Society have now 
in their hands not only an index to the Benchte , but a 
volume which is really a general guide to the chemical 
work published during the period 1868-1877. 

The “ Generalregister" extends to 1020 pp., of these, 
162 pp. are devoted to an index of authors, 732 pp. to an 
index of subjects, 42 pp to an index of patents, and 84 
pp. to a systematic classification of the carbon compounds 
referred to in the index 

Under an author's name are given, not the exact title 
of his paper, but a very succinct statement of the leading 
points in ihe paper. The same method is pursued in the 
subjects-index. Taking, for instance, such a general 
subject as “ Dissociation,” one finds, first, references to 
work on the general Theory of Dissociation, e g connec¬ 
tion between dissociation and temperature, tension, See , 
then follow special instances of dissociation, inorganic 
compounds preceding organic In the case of individual 
elements or compounds, the references begin with those 
papers on the existence of the substance in question, 
then follow its preparation and formation, its properties, 
Us action on other substances, the action of other bodies 
on it, its estimation, &c, &c 

A systematic nomenclature is adopted, more especially 
for the carbon compounds. the principles which guided 
the compiler are stated in a few introductory pages 

The " Generalregister'* cannot but be of the greatest 
value to chemists generally Almost every chemist is a 
Fellow of the German SocieLy, many possess the Benchte 
complete up to date ; with the Benchte and this admirable 
guide which Dr Bischof has supplied, they can find 
almost everything that has been done in experimental 
chemistry within the period 1868-1877. M: M P M 


America. Several analyses ot specimens of the dried hay 
made from this grass are given in a paper by Dr. Cameron, 
"On the Composition of a Crop of Hay” {Proc Roy. 
Dub. Soc, n.s., vol. 11 p. ioi), wc select one of thepe, 
which yielded as follows .— 


100 parts contained — 


Water 

27-95 

Albuminoids 

7‘49 

Fats 

2 70 

Non-nitragenous substaucei 

3o‘oo 

VVoody fibre 

31 26 

Mineral water 

o‘6o 


lOO’OO 

And of this the ash contained — 


Lime 

28 86 

Magnesia 

476 

Potash and soda 

42 17 

Phosphoric aiul 

12 36 

Sulphuric acul 

5 98 

Oxide of iron and alumina 

1 00 

Chloune 

4 32 

Silica 

OSS 


100-00 


This freedom from silica of the purple Melic grass is 
very remarkable. 

From a paper by Mr. \V Smith in the recent number 
of the Proceedings of the Royal Dublin Society, we learn 
that a very successful trial has been made in the county 
of Galway to grow this gra^s in some qu inlity. As a 
native plant it is found in every county in Ireland, both 
on wet heaths and boggy pastures. 1 L flowers in July 
and August, and its seeds are ripe early m September; it 
would seem to grow well on partially drained bogs, and if 
the surface of these has been burnt, the purple Melic grass 
grows thereon most luxuriantly It seems fond of growing 
in tufts, of somewhat large si^e, and it docs not form a 
sod like so many other grasses It would appear that 
in Ireland alone there are over 1,000,000 acies at the 
present moment not worth sixpence a year each for any 
agricultural purpose , each acre would easily grow half a 
ton weight of dried Melic grass, which at iLs lowest value 
would be worth 2/ Would not this crop, inr time, more 
than compensate for the loss of the potatoe ? It seems a 
pity that the manufacturer should have to go to the Port 
of Mogador for what he might get with so much greater 
ease at the Port of Dublin 


IRISH ESPARTO GRASS 

I T is now over two years ago since attention was called 
in our pages to the importance of the purple Mohnia 
(Mo It nm cirnilea) as a material for making paper Mr 
Christie of Edinburgh sent a small quantity of it to be 
operated on by Mr T Routledge of Sunderland, and the 
report on this was most favourable In January, 1S79, a 
notice appeared in the Times also calling attention to the 
subject, and referring to the above favourable report, it 
expressed the hope that some effort would be used to 
have this grass collected on an extensive scale It would 
seem to be ripe for gathering in the early autumn, when 
some hands could be spared for such work, and as the 
ground on which it flourishes—wet or partially drained 
bogs—pays, at least in Ireland, little if any rent, the crop 
would cost little over the expense of reaping it Since 
the first notice appeared in our columns, tne Spanish and 
African Esparto grass has l^ecn getting more difficult to 
obtain, ana the demand for it has been steadily on the 
increase. It is said that the greater part of wljat is 
gathered in Morocco finds its way to the Times paper- 
mills, and its value for paper-making is now known m 


SIBERIAN METEOROLOGY 


U P to the present time Yakutsk, in North-east Siberia, 
has often been cited as the place of our earth where 
the winter is coldest, while the minima observed during 
Arctic expeditions are believed to be the lowest known. 
Neither tne one nor the other is true. In Maak’s book, 
“ Olekminski Okrug," 1 find many data which prove that 
the coldest winter as well as the lowest well-authenticated 
minima were observed at Werkhojansk, to the north-east 
of Yakutsk The name of the authur gives us some 
guarantee that the observations are trustworthy. 1 give 
below the minima at some places cited by Maak, and 
compare them with those observed in Central and Western 
Siberia, and the Arctic Archipelago of America;— 
North-East Sibtiia 


Serdze-Kttmen. 67" N 173 0 E. (Norilenskjold) 
Yakutsk . 62° N. 130’ E (Maak) . 
Wiljmsk 64° N. 122 0 E. (Maak) 

Werkhojansk, 67!“ N. 134° E (Maak) 

Centuil and IVtst Sibctia 

Yeniseisk 584" N. 92" E . 

Barnaul . . 534" N. 84“ E 


- 5 ° 3 r. 

- 77 3 F. 


- 73 S F. 

- 61‘4 F 
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Antic Archipelago 

British Expedi- 1 83!“ N. Floeberg Reach (Nares) - 73 7 F. 
tJons, 1875 76. j 8lJ' N. Discovery Bay (Nare*.) - 707 F. 

The temperature at Werkhojansk is the lowest of all 
given here, and it must be borne in mind that the obser¬ 
vations lasted but one year, while we have more than 
thirty-five years at Yakutsk, and eight and a half at 
Yenisseisk, 

The mean temperatures are as follows ■— 


! Year 

July 

Nvv 

Dec 

Jan 

Feb 

j March 

Serdie Knmen i yr 

_ 

_ 

2 1 


-13 1 

- ij a 

1 

- G 9 

Uaijansk a yean 

a B 

5 - 7 

— a a 

-33 0 

| “30 1 

-30 9 

-17 5 

WerkhujHAijk 1 year 

4 3 

60 1 

— ag a ' 

! - 4 <i 8 

1 _5<i 5 

-54 5 

- ag 0 

Yafcuiik 10 yearn * 

13 3 

66 5 
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Though the observations were made only during one 
year at Werkhojansk, it is probable that it would have the 
coldest winter of all observed till now, as even at Yakutsk, 
which is the next coldest, January and February were in 
no single year colder than at Werkhojansk in 1S69 
From a comparison with the other stations of North-east 
Siberia it is probable that here in 1869 February was too 
cold and December too warm. 

Now as to the reason why the winter should be colder 
in North-east Siberia than on the NorLh American Archi¬ 
pelago farther to the north, it is to be found in the extent of 
the continent, the distance from any sea open in winter, and 
-the prevailing calms. How important is the last reason 
is best seen by the comparison of the December and 
January temperatures oflhclast British expedition. The 
more northerly Flocberg Beach is warmer, because more 
exposed to winds. Now in Eastern Siberia calms prevail 
to a large extent in winter, except near the coast 

There is a phenomenon to be considered, which is 
noticed everywhere in winter in high latitudes during 
calms with clear sky the valleys are colder than the sur¬ 
rounding hills and slopes, because the cold air sinks 
downwards and stagnates there. 1 his is confined to the 
night where the mid-day sun rises high enough, but m 
high latitudes during Mime months the mid-day heat of 
the sun is too small and the day too shoit to inieifere 
much with the equihbnunf of the strata of air established 
during the night. Even in middle latitudes (45°-5o°), 
when calms and clear weather prevail very largely in 
December, the valleys are regularly colder than the hills 
So it was felt in December, 1S79, in Central Europe. 
What is tin exception here is the rule in North-East 
Siberia, because calms and clear sky are the rule in 
winter; the valleys are much coKVr than the hills. On 
this account the exceedingly low temperature of Werkho¬ 
jansk in winter is probably not common to the whole 
surrounding country, and especially in the mountains 
rising to a short distance south we may expect a much 
higher temperature The more we consider the conditions 
of the winter temperature of North-East Siberia, the 
more difficult it seems to draw isotherms We know that 
plains and valleys there are colder than hills and moun¬ 
tain-slopes, but how much, and what conditions are most 
favourable to that so-called interversion of temperature ? 
I consider it as highly probable that both at Yakutsk and 
at Werkhojansk the local topographical conditions are 
very favourable to winter cold This being the case, it 
is quite natural that the latter place is colder in winter 
than the former, being situated 5° farther to the norLh, 
and yet far enough from the west to have a continental 
climate. A. Woeikof 

1 According to Mull. 

1 Older Mfiei of Noverof tiSaa-u) 


SPH YGMO GRAPH Y 

'T'HE pulse has in all ages been held by physicians to 
J- be a valuable aid to the diagnosis of disease, but 
until the invention of the sphygmograph, or pulse-writer, 
the determination of the character of the pulse was left to 
the tutored tact of the doctor's finger, which varies much 
in delicacy of perception in different operators, and in 
the same practitioner at different times. At [most the 
finger, even of the most experienced, can only detect, 
regarding the pulse, that it is soft or hard, quick or slow, 
jerky or languid, regular or irregular, but the finger is 
incapable of analysing the beats, and detecting any 
departure from the normal standard of each of their 
component elements. The sphygmograph, which is 
quite a modern invention, causes the pulse to write its 
own autograph, enables us to see at a glance the peculiar 
characters or the pulse, and to ascertain how and where 
it differs from the healthy or normal pulse. 

Hitherto, howevei, the sphygmograph has been but 
little used, for those that have been introduced are large 
and expensive instruments, requiring a great amount of 
skill and trouble to fix them on the arm and bring them 
into action ; and for these reasons they are not available 
for general or private practice Hence their use has 
almost been confined to hospital practice, but even here 



Lhey are not alua>s available, for Dr. B Bramwell. who 
is a strong advocate for employing the sphygmograph, 
relates that a patie t of his was so terrified by the 
proposal to employ t' c . istrument that he preferred 
leaving the hospital to allowing it to be fixed on his arm. 

The objections to the general use of the sphygmograph do 
not apply to the instrument recently introduced into medical 
practice by Dr Dudgeon, and from its portability called 
ll the pocket sphygmograph." Though this instrument is 
so small as to de&erve the name of "pocket," it is not 
inferior in sensitiveness to the most elaborate and compli¬ 
cated of the cumbrous instruments hitherto in use, indeed 
in some respects it is greatly superior in accuracy to any 
that have yet appeared Its size is 2J by 2 inches ; its 
weight only four ounces. It magnifies the movements of 
the artery exactly fifty times. The spring that presses 
on the artery can be regulated to press with a weight of 
from one to five ounces, and the pressure can be altered 
at will while the instrument is m situ It requires no 
wrist-rest; all the other sphygmographs have to be used 
with wrist-rests of more or Jess complexity. It can be 
used with equal facility whether the patient is standing, 
sitting, or lying. With it an accurate and extremely 
disunct tracing of the pulse can be made almost as 
quickly as the pulse can be felt with the finger. Its 
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construction is so simple that if accidentally broken any 
watchmaker can repair it. The smoked paper on which 
the pulse i9 recorded runs through the instrument in ten 
seconds, so that the number of the beats per minute can 
be reckoned by multiplying the pulse-tracings on the paper 
by six. The patient's name, the date, the disease, the pres¬ 
sure of the spring, and some conventional sign to indicate 
his position when the tracing was made, may be written on 
the marked paper with any sharp-pointed instrument, 
such as a pin or a toolhpick, and the whole permanently 
fixed by dipping the paper in some quickly-drying varnish, 
such as is used by photographers. In this way a series 
of pulse-tracings taken during the course of the disease 
may be preserved for future study and comparison. 

Dr Dudgeon’s pocket sphygmograph is manufactured 
by Mr, John Gantcr, 19, Crawford Street, W. The wood- 
cut represents its actual size 


NOTES 

We understand that the fifth volume of the Catalogue of 
Birds in the British Museum will shortly be published Ac¬ 
cording tn die classification followed in this woik the families to 
be described will be the Thrushes and Warblers, and the volume 
will be written by Mr Henry Seebohm, whose co-opeiation Dr. 
Gunther has been fortunate in obUmmg Mr Seebohm has 
devoted a close study of several years to these families of birds, 
and may now be considered the bed living authority on the 
subject 

M. Flammarton, the anthoi of several works m popular 
astronomy, has been made a Knight of the Legion d’Honneur 
Admiral Mouchez, director of the Pans Observatory, has con¬ 
sented to act as his pairain t and to hand over to him the dar 
and nhbon. This liberal determination has created some 
sensation in the French astronomical world. The work of 
transformation of the Observatory will begin very shortly, all 
the legal difficulties having been solved The area of the 
establishment is now 30,000 square metres The magnetical 
instruments will be placed in the deep trenches separating the 
old ground from the newly annexed buildings 

We regret to have to announce the death of M. Eugfcne 
Cortambert, author of a number of geographical \i orks, honorary 
president of the Geographical Society of Tans, and head of the 
geographical department in the National Library. 

About a year ago Admiral Mouchez asked for a credit of 
4000 francs per year in order to publish a monthly astronomical 
review M Jules Kerry refused the grant, but a similar review 
is now being published at Brussels under the name Ckl rt Terre 
It appears twice a month, and is devoted to meteorology and 
astronomy. 

Although our Government has declared the interest which 
it takes in the forthcoming International Exhibition of Elec¬ 
tricity at Paris, still it secs no necessity for appointing a Special 
Commissioner to take measures with regard to the participation 
of British subjects in the Exhibition which is to open in Paris 
on August 1 next In the Champs Elysdes Palace. The French 
Government is nevertheless disposed to welcome all British sub¬ 
jects wishing to participate in the Exhibition. M. Berger, the 
Commissaire-Glnlral, lias placed himself unreservedly at the 
disposal of intending exhibitors to afford every Information and 
assistance. He would be thankful if they would fill up and 
return to his address the printed form of demand of admis¬ 
sion which accompanies the copy of the general regulations. 
English exhibitors will be placed in every respect on the same 
footing as French exhibitor*. M Berger will form a special 
section for the group of English exhibitors, and requests that 
■11 demands be forwarded within the briefest delay possible. 
The Exhibition rooms and dependencies will be considered 


as real Custom-house stores, 10 that all Lhe articles sent there 
bhall be exempt from tbe duties to which they would otherwise 
have been liable. The French railway companies have con¬ 
sented to an abatement of 5° per cent, on the ordinary rates of 
transport, whether by fast or by slow tram?, for all packages or 
boxes forwarded to the Exhibition Ilall, and bearing the official 
labels The Postma&tei-General has been authorised by the 
British Government to exhibit in the name of the latter, 

A COMMITTEE has been formed at Dijon for erecting a statue 
to Carnot, the celebrated trench geometer and politician, who 
was bom in Nolay, a small country town of Burgundy, 111 1753. 
The youngest son of Carnot is now living, one of the members of 
Senate, and his grandson is M. Sadi Carnot, the present 
Minister of Public Works. 1 he other son of Carnot died fifty 
years ago, after having written a small essay, 11 Sur la Puissance 
motive du feu.” M Carnot’s brother has jud published a new 
edition of this w ork, with a number of essays, mostly unpublished, 
by the same author, and .1 lusLory of his life 

At the conclusion of the proceedings of the Quekett Micro¬ 
scopical Club on February 25 occasion was taken to present 
to Mr. J K Ingpen a memorial of the esteem in which he 
js held and the appreciation of bis services as honorary secretary 
for the last eight years After an able address by Dr Matthews, 
sctLing forth the reason? which had led to this movement on the 
part of tile members, and short speeches by Dr Cobbold, Mr 
Crisp, and Mr Micliael, Mr T C White handed to Mr Ingpen 
a beautifully illuminated and framed memorial, together with a 
valuable microscnpe by Zeiss and a handsome silver tea service, 
which were accepted and acknowledged amidst heaity demon¬ 
strations of good feeling on the part of the meeting. The 
attendance of members was unusually large, and in the course 
of the evening telegrams were received from Dr. M C. Cooke 
and Mr Ilemy Lee, expressing their regret at unavoidable 
absence 

At the ordinary meet mg of the Meteorological Society, to be 
held at 25 Great George Street, Wedminder, on Wednesday, 
Lhe 16th inst., at 7 p.m., there will be an exhibition of instru¬ 
ments, consisting of various kmd^ of hygrometers and of such 
new instrument? as have l>een brought out fcince January I, 1880 
Duiing the evening the President will give a historical sketch of 
the different classes of hygrometers, and will also describe such 
forms as are exhibited 

The town of Casamicciola, 111 the Island of Ischia, has been 
almost entirely destroyed by an earthquake More than 200 
houses have been thrown down, nnd many others are sa much 
damaged as to be uninhabitable The number of persons thus 
far ascertained to have been killed is 104, and very many more 
have been injured The total number of victims is estimated at 
300 This dreadful catastrophe w as the result of two shocks— 
Lhe first at half-past one m the afternoon of the 4th inst., lasting 
seven second! ; the second after an interval of an hour and a 
half The whole upper part of the town has been destroyed 
The handsome Albcrgo della Grande Sentinella 15 n mass of 
ruins, Clefts and fissures opened in the strcels 50 centimetres in 
width. It was at first supposed that this disaster was connected 
with the partial eruption of Vesuvius on the 3rd Inst, hut Prof 
Falmien has stated that the seismographic instruments having 
given do indications, he is inclined to think the catastrophe is 
due to some local phenomenon, possibly to a sudden sinking of 
the ground through subterranean corrosion caused by the con¬ 
tinual working of the mineral waters. Shortly before the first 
shock of earthquake the mineral springs were observed to be in 
■ state of ebullition. Another shock was felt at midnight. 

Shocks of earthquake occurred at St. Ivan-Zelina (Hungary) 
ou February 26 at 3I1 54m., in the night of February 26 27 at 
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I ah. 30m., and on Fcbroary 27 at Jta, 28m. a.m. At Agram a 
rather severe hhock was felt on February 25 at 3b. 45m (duration 
two seconds, direction webt^outh-we^t, and another at noon of 
March 4. Earthquakes are also reported from Kircbberg 
(Austria), on February 28, at ih. 20m. a.m , duration two 
seconds, and from different parts of Switzerland on March 3, 
tig Zurich and its environs, at 3b 35m. a.m., Aus&ersichl, at 
3b. 42m , direction west to east, duiation two seconds , Riediacb, 
Selnau, JCnonau, Aaran, Zofingcn, Hunzenschwyl, Kapper- 
ichwyl, Glarus, Zug, Berne. The earthquake shock felt at Berne 
on Thursday morning last shortly after three o’clock was a very 
smart one The area of disturbance was wide, extending as far 
as the Lakes of Geneva and Bienne 

Mr. II. J JoHNSOn-Lavis writes to us from Naples, under 
date March 2 ■—Vesuvius has to-day been covered with snow, 
nnH this evening, during a short interval between the mantling of 
clouds, a splendid stream of lava is pouring down the northern 
side and has reached the Atno del Cavallo. The stream is very 
liquid and very abundant, and from this it may be concluded 
that its course will be progressive, 

M, Jules Ferry has established a numt>cr of colleges for 
females 111 several parts of France; some of Lhem have been 
already opened, 

THE authorities of the British Museum will very soon issue 
their scheme for publishing the great catalogue of printed books 
The projected v sue, at the rate of five volumes a year, is not 
expected to be completed m less than forty years. The work, 
however, can of course proceed no faster than the Government 
grant of 1600/. a year for this special purpose will permit 
Altogether the catalogue is likely to comprise about 3,000,000 
titles, which to' pul in type will cost from 4 A. to 6 d each. It 
has already been announced that the publication will commence 
with volumes specially devoted to certain subjects, or rather 
sub-headings, which have now become too volumiiiuiis for con¬ 
venient handling 111 their present form Meanwhile the Trustees 
have adopted the plan of printing and publishing the titles of 
all additions to the library It may be interesting to know lhat 
in this case all titles are stereotyped on separate " plaques,” and 
are therefore susceptible of any amount of re-arrangement 

An important experiment in electric lighting is about to be 
made in the City. Hitherto the electric light has been used, as 
on the Thames Embankment and Waterloo Bridge, in conjunc¬ 
tion with gas , but in the City the thoroughfares selected arc to 
be lighted by electricity alone, which will be continued all night. 
The first district begins with Blaikfrmrs Budge, and extends 
along Bridge Street, Ludgate 11 ill, the north side of St Paul’s 
Churchyard, and down Cheapsidc as far as Xing Street. The 
distance is 1648 yards, and is to be lighted by the Brush system 
At King Street the Siemens system will begin, and will extend 
along the rest of Cheapside, the Poultry, Mansion House Street, 
King William Street, and Adelaide Place, and across London 
Bridge, The same system will be extended down Xing Street, 
Queen Street, and Mansion House Street. The whole length 
of street covered by the Siemens light will be 1521 yards. 
Another district to the south of these will be lighted by the 
JablochkofT lamps, like the Embankment. It will include 
Southwark Bridge, Queen Victoria Street, Queen Street Place, 
and part or Queen Street, a distance of 1703 yards. The ex¬ 
periment is lo be continued for a year, at an outlay of about 
8000/. 

Prof Blacky e being unable to lecture through illness, Mr. 
Shelford Bid well, M.A., LL.B,, will give a discourse on 
Selenium and its Applications to the Photophone and Telepho¬ 
tography, at the Royal Institution, on Friday evening next 
March 11), at 9 p m. 


- j *»- 

The Calendar of the Mason Science College, Birmingham, 
11 a volume of respectable size, but then it contains a full report 
of proceedings and addresses at the opening meeting. We are 
glad to see that a large number of new chairs are about to be 
added, including Greek, Latin, and modern languages; so that 
the College Mill shortly be as well equipped as that at Maq- 
chester. As the curriculum is being extended to include really 
literature, science, and art, might it not be well to drop the 
u tctence " from its designation? it looks so one-sided 

The Proceedings of the lost Congress of Russian Naturalists, 
which was held at St. Petersburg, have just appeared as a 
separate bulky volume. 

A paper has been published by Gustav Hauser of Erlangen, 
on the organs of smell in insects, in which he describes several 
experiments. Numerous species of injects, on approaching 
vessels containing turpentine or acetic acid, showed—by retreat¬ 
ing and moving Lheir antennae—a distinct perception of the 
smell After the ends of the onlcnnx bad been cut off, the 
iamc insects placed close to the vessels appeared quite insensible 
to it A number of flies, which hud been attracted by a piece 
of putrid meat, showed no inclination Lo approach it after the 
third segment of the antennae had been cut off. 

We have received a pleasant report of the Queenwood College 
Mutual Improvement Society fur the year ending Christmas, 
1880. The Society seems to have a comprehensive programme. 

Under the title of the Noithetn Mu f oscopiyt^ and under the 
editorship of George E. Davis, a monthly periodical has been 
started, beginning with January of this year, the chief aim of 
which is to keep a record of the proceedings of the chief micro¬ 
scopical societies in the North of England, and thereby to furnish 
each individual member of these societies with as much permanent 
information as such membeis would obtain if the society to which 
they belonged published its own Transactions, There ought to be 
abundant support for a little journal like this, and numerous sub¬ 
scribers ought to be obtained from large centres like Liverpool, 
Leeds, Chester, Bolton, Manchester, Nottingham, Ncwcastle-on- 
Tyne, and the like If the various Northern societies were to do 
nothing more than prepare local lists of all the varied species of 
animal and vegetable life, which come under the well-known 
denomination of 11 rmcioacopical forms," and if this journal were 
to be the medium of publishing these, it would become a journal 
of importance, one that would be constantly referred to , and it 
would in the meantime be doing a good work in advancing the 
study of the biological sciences We wish it every success, and 
trust that it will steadily pursue the path that it has marked out 
for itself 

A stenographic piano has been experimented on by the 
daughter of the inventor, in the French Chamber of Deputies, 
the Senate, and to the Municipal Council of Paris, with great 
success The system consists of a combination of signs through 
which every sound is represented The reproduction is as rapid 
as spenking, and the same operator can continue the work for 
hours. The signs used in this system being printed by machinery, 
the reading is immediate, and can be made by other people than 
the operator The Stale stenographers propose to be trained in 
the use of the instrument. It is an aflair of a few months of 
practice. 

A scientific society has been formed at Scarborough, ” 1 ^ 
11 Scarborough Scientific Society and Field Naturalists' Club." 
President elect, Mr. J. Woodall, M.A,; Secretary, Mr. G, 
Maasee. 

The excavations in the 9th region of Pompeii are being prose¬ 
cuted with alacrity, and yield unexpected results. Besides a 
second mosaic fountain and valuable frescoes recently found. 
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there were excavated the other day some vases of Egyptian 
manufacture! which will greatly interest archceologisK They 
tre made of a particular kind of paste, composed of white clay 
and glass, and are extremely bnLtle. All round they have high 
relief representations of the animals worshipped by the ancient 
Egyptians 

A rHONOfiRAPH of a new construction will be tried in the New 
Polyglot Institute of Paris, for the purpose of teaching pupils 
the art of pionouncing correctly the difficult words of foreign 
languages. 

A SCHOOL for clock makers has been organised in Pans, and 
was inaugurated yesterday by a meeting at the Conservatoire 
des Arts et Metiers. 

The new part of the Transactiom of the Asiatic Society of 
Japan contains a paper by Dr. Edkins on the influence of 
Chinese dialects on the Japanese pronunciation of the Chinese 
part of the Japanese language 

We have received part 3 of the Tiansactions of the Epping 
Forest Club, containing the address of the president, Mr 
Meldola, proceedings and list of members 

We have to acknowledge the receipt of a postal order for 
2s, 6 d from " Hullphumpus ” for the John Duncan Fund. 

Tim additions to the Zoological Society's Gardens during the 
past week include an Indian Leopard {Felts fatdus] from India, 
presented by the Duke of Buckingham and Chandos, an Entellus 
Monkey {Semnoftithetus cntdlus) from India, ,1 Greater Sulphur- 
crested Cockatoo {Camtua ^alenta) from Australia, a Blue 
fronted Aina/un [Chry\oti r futiva) from Jira/il, deposited, four 
Indian Rat Snakes ( Ptyai mucosa] from India, a Matamata 
Terrapin ( Chdy\ matamata) from Upper Ania/on^ purchased, 
two Calandra Larks ( Mdauoiorypha < alandn\\ European, a 
Chinese Quail [Cvturmx chuxmsis) from China, two hire-tailed 
Finches ( Etyt/uura prasirta) from Java, received from Pans. 


OUR ASTRONOMICAL COLUMN 

The Solar Parallax. —M Faye has jud communicated to 
the Academy of Sciences a 1 aper on the actual state of our 
knowledge of Lhe mil’s pninllax, of which we subjoin some par¬ 
ticulars, without professing to regard hi', mean result as neces¬ 
sarily so definitive as he appeals to view it himself, 

M _Faye considers that there is no other scientific constant, the 
determination of which depends on an equal number of results 
completely independent of one another, and obtained by methods 
ao toLally different, and subdivides lhe various values assigned for 
Lhe Bun’s mean parallax as follows — 


( 8*85 by Mars (Cassini's method) 
Geometrical 1 8 79 by Venus, 1769 (Halley’s method) 
methods, ' 8 81 by Venm*, 1874 ,, ,, 

8" Sa 8 87 by Flora (Galle’s method) 
l 8 79 by Juno „ „ 

8 81 by the lunar inequality (Laplace’s 
method) . 

8’85 by the monthly equation of the 
earth 

8 83 by the perturbations of Venus and 
Mara ... 


Mechanical 

methods, 


Newcomb 

Powalky. 

Tupman. 

Galle 

Lindsay. 


Leverripr. 

Levemer 


Physical 

methods, 

8"'8l 


8-799 Velocity of light (Fizeau’s me- 

„ th °d) , . Cornu. 

8'8i3 Velocity of light (Foucault’s 

method) - . , Michelson, 


With regard to the first value by " mechanical methods,” M. 
Faye mentions that he has obtained it by adopting for the co¬ 
efficient of the inequality 125**2, the mean between the results 
of S 1 t George Airy from the Greenwich observation*, and that 
of Prof. Newcomb, from the observations made at Washington, 
taking for the moon's mean parallax, 57' 2**7, and for her mass 

Levemer found the vaftie 8**95 from the nid equa¬ 
tion, which was reduced after correction by Mr. Stone for 


two small errors to 8 * 85- The value from the perturbations of 
Venus and Mars assigned by Levemer was 8"'S6, but one of the 
numbers requiring a hmall correction, it 15 reduced to 8**83. 
Michelson, after bringing to bear upon Foucault's method im¬ 
provements which M. Faye says completely surmounted all 
difficulties, found for the velocity of lighL 299940 km., while 
HelmcrL altered Cornu’s result to 299990 km With Struve's 
constant of aberration, the corresponding values for lhe solar 
parallax are 8"’799 and 8" 813, as above. 

The general mean in which it may be considered that the 
errors of the individual results, obtained by so many methods, 
are to a great extent compensated is 8" 82, and to this value M. 
Faye, for reasons given, attributes a probable error of ± o"’Ol6. 
The mean value by the physical methods is 8" 8o6, and by 
a.stronoaucnl methods S'' 825. lie then considers which of these 
valuer 19 the more reliable, and states that he does nut hesitate 
in giving the prefeience to the physical result, and arrives at the 
conclusions — 

1, That Lhe method of the physicists is superior to all others, 
and ( light to be substituted 

2 That Lhe value of solar parallax, 8*813 (hy physical 
methods), is now determined to aDout of a second. 

3. That the seven astronomical methods of procedure cor verge 
more and more towards that value, and Lend to confirm it v lthcut 
equalling it in piecision. 

M Faye adds that he has no idea of attempting to diminish 
the importance of the observation of the approaching transit of 
Venus but as Levemer pointed out, 11 ll faut que les efforts 
dcs nirironomes aient pour but d’obtenir une precision toute nou- 
velie dans Ieur prochaines expeditions.” Without neglecting 
the contact^, he considers it will be desirabJe to employ to ft 
gientei extent than was done in 1874 ‘Men proc&lrs u puissants 
de la photographic,” to which, he it observed, M. Faye from 
his own ex|)Lriences drew attention a quarter of a century bock. 
He thinks it wdl be very surprising if that admirable method of 
procedure, which has already succeeded so well m measuring 
delicate stellar groups, should fail for the transit of Venus, or 
under circumstances more favourable for its application. The 
vtIuc 8" 8ij for the sun’s paiallax, which appears Lo him defini¬ 
tive, is in accordance with that adopted by Laplace in the 
Mhaniqut iMcstc, 27 2 centesimal seconds or 8* 812 

Swim’s Comm’, 1880 e —Mi, Winslow Upton of the Naval 
Obseivntory at Washington, sends us elements of ilus comet, 
winch, ai he remarks, afford a further confirmation of the 
5i-years’ period already assumed. He employed two obvervHr 
tions made with the meridian circle of the Washington Obser¬ 
vatory un October 25 and November 23, and one with the 
26-mch equatorial on December 22 The elements ore os 
follow — 


Epoch 1880, October 25 5 M T. at Washington. 


Mean anomaly 
Perihelion from node 
Ascending node 
Inclination . 

Angle of eccentricity 
Log semi axis major 


357 4« 49*3 
106 iS 13 8 
296 41 ss 4 
5 3* 3 5 
4* 31 397 
o'518438 


M. Eq. 
[880 o 


u J * - 

The con esponding period is 2189 days, or a little less than sue 
years The middle place is represented within the small errors 
of - 2 in longitude and -o* 6 in latitude 


PHYSICAL NOTES 

Mr. T C Mendenhall of Japan has measured with a so- 
called "invariable pendulum” the acceleration of gravity at 
the top of the extinct volcano Fujiyama, which plays so promi¬ 
nent a part in the mythology and in the art of Japan. The value 
found for the summit of the mountain was g — 9-7886, whereas 
at Tokio the value was found to be 9*7984 The average baro¬ 
metric pressure at the summit was 19 5 inches, the mountain 
itself being an almost perfectly symmetrical cone of vertical 
angle 138°, and of a height of 2 35 miles It rises alone out of 
a plain of considerable extent, and appears to be composed of ■ 
uniform rock of porous nature. Tradition states that the moun¬ 
tain was thrown up in a single night in the year 11 c 286. The 
density of the rock in the lump was 1*75, but when redneed to 
powder the density was 2*5; competent geologists conclude the 
mean denBity of tne mountain mass to be 2*12. Assuming the 
mountain to be e cone of semi-vertical angle of 69°, and density 
2'12, Mr. Mendenhall calculated Its attraction upon a particle 
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placed at the vertex, and comparing it with his result, deduced 
ror the mean density of the earth the value D » 577. If how¬ 
ever the accepted density of the earth as determined by Dailly 
at 5 67 be adopted, it follows that the mean density of Fujiyama 
ii only 2 08 

A CAPITAL summary of the recent thermochemical investiga¬ 
tions of Julius Thomsen appears in the current number of the 
Am . Jcurn . Sn. from the pen of Prof. Josinh P. Cooke (of 
Cambridge, Mass,). The peculiar significance of these researches 
In their hearing upon the problems of molecular structure in 
general and upon the supposed ring structure of the benzene 
molecule in particular, is pointed out in a clear and emphatic 
manner 

M. Rosenstiehl has freshly determined the tints corresjxmd- 
Lng to the three primary colour-sensations, on the principle of 
rotating disks originally devised by C Jerk-Max n ell. Construe ling 
a disk with seventy-two sectors of gradating tints of as nearly 
equal saturation as could be judged of by the eye, he found that 
a sensation of red more powerful than any single red tint could 
be compounded from blue, violet, red, orange, and orange-yellow, 
with a maximum intensity in the orange Similarly a sensation 
of green more powerful than the brightest green tint, could be 
compounded out of a set of lints having a greenish-yellow for 
their maximum point, and Lhe sensation of blue culminated 111 a 
tint named *' third blue " by M Rosenstiehl Hence M. Rosen- 
■ tie hi proposes to accept as the pi unary-sensation tints of the 
Young-HelmholL7 theory Lhe orange, the yellow' green, and the 
( lf third ") blue tints, in which the three scnsalions of red, green, 
and blue find their respective maxima; further arguments on this 
point are promised shortly by M. Rosenstiehl, 

According to Wiedemann Swedish filler-paper, pyroxylised 
by steeping in mixed strong nitric and sulphuric acids, forms an 
excellent source for electricity by friction. Prof Guthrie's films 
of collodion and guLla-percha, in five or six alternate layers, 
realise the same end, namely that of utilising for the generation 
of electricity the most powerfully tngatrve electric known 
pyroxylin, 

Di/aing a hailstorm in Geneva on January T9 Prof Colfadon 
observed the hmL,tones as they fell to repel each other mutually 
and to bound about after lying quiet for a moment or two on the 
ground exactly after the fashion of the pith bolls in Newton’s 
well-known experiment of the electric hail , The observation 
would appear to have a bearing on Volta's somewhat neglected 
theory of the formation of hail 

Commander O J. Sherman has taken some observations of 
deep-sea temperature* during the summer of 1880 on the Arctic 
steamer Gu/tiarc, when becalmed at about 1 st 6i° N , long. 56 0 
W., at a point where a branch of the warm Gulf SLream current 
is represented on the maps as being overlapped by an Arctic 
current whose direction is to the eastward coast of Greenland, 
The temperature:) at the surface being in two observations 
respectively 41 0 9 (F.) and 45°’o, those at the depth of sixty 
fathoms were found to be 39° o and 40° o respectively At 150 
fathoms a temperature of 3S°‘2 was observed, but at lower 
depths the temperature was ogam higher, reaching 40" 8 at 300 
fathoms. 

M Paul S£guy, whose experience as a constructor of 
vacuum-tubes is very great, gives the following results of obser¬ 
vation upon the effect of cold upon the discharge through 
exhausted tubes. A tube cooled (naturally by being placed in 
a cold room) exhibits increased resistance, sometimes double its 
usual resistance, and may even require to be warmed at the fire 
or over a spirit-lamp to bring it to its usual working condition. 
But then the tube does not at once recover itself, but only 
gradually as the passage of the spark lxbeiateB heat and worms 
the glass and the electrodes. Tins experiment is best Bhown 
with a long thin tube and with a feeble induction-coil. WiLh 
Crookess hugh-vacua tubes the effects of heat are more pro¬ 
nounced, and can be readily observed by arranging a discharger 
in a branch circuit, the spark leaping between the poles of the 
discharger when the air-resistance is less than that of the tube. 
A cooled Crookes's tube does not transmit a spark equivalent to 
a 3-cenlimetre spark in air; but when wanned, the ft radiant" 
effects appear to give place in turn to ordinary stratified dis¬ 
charges as Lhe temperature rises. The inverse order of pheno¬ 
mena should take place on cooling, but does not if care has not 
been taken in the construction of the tube to expel residual 
occluded gates from the aluminium electrodes by heating them 


during the exhaustion. The effects of extreme artificial cold 
upon vacuum-tubes was not tried by M. St guy. In conclusion 
M. S 4 guy asserts the existence of a curious phenomenon, namely, 
that in a tube used frequently and for a long time, the vacuum 
may grow more perfect, so as at last to be almost absolute. M. 
Seguy attributes this effect to the gradual occlusion by the 
electrodes of the residual gases. 

It has been proved by Herren Strouhal and Bam (WW. 
Ann., No. 13, 1880), from experiments in which steel wire was 
treated so as to show all degrees of hardness between the glass- 
hard and annealed states, that the thermo-electric and galvanic 
properties of steel vary with the degree of hardness in a very 
sensitive manner," Their researches throw some useful light on 
the nature of the annealing process and on the magnetic be¬ 
haviour of steel in relation to its hardness and other properties. 

Herr Holtz has been able (//W. Ann , 1 1881) to measure 
the modulus of elasticity of rods of carbon used for the electric 
light (Carre's, of Fans) by the acoustical method ; the rod being 
held in the middle witn two fingers, and stroked lengthwise 
with two other finger* on which colophomum has been rubbed. 
The modulus increases with the density, which is, as a rule, 
greater in the thinner rods. The tone or thin rods alters a good 
deal, on repeated rublnng, through heat being generated On 
an average the modulus is equal to that of lead As to the 
proved Increase of electric conductivity of carbon rods with rise 
of temperature, Siemens has tried to account for it by supposing 
allotropic modification (as la probably the case with selenium); 
Herr lloltz, however, shows that pyrolusite, a metallic oxide, 
behaves similarly, but such an explanation would not here apply 
Nor doc* pyrolusite conduct as an electrolyte; there is no 
polarisation For carbon Ilerr Holtz adheres to his hypothesis 
(of closer picssure of molecules caused by heal, improving the 
conduction), in default of a better 

A centigrade photometer devised by b Coglievina is de¬ 
scribed in the Rimsta Set, Ind. for January 31 He seeks to 
remedy the imperfections of ordinary methods by substituting For 
a single souice of light, defined by the substance of the com- r 
budible or its hourly consumption, a flame of variable size, " 
which can be reduced to a particular degree of illuminating 
force He means to apply the same principle to the electric and 
other light sources. 

AN interesting phenomenon of polarisation of light was 
observed hy Herr Suircnsen in the recent cold weathei (Afatuff., 
No 9) Some of the ice on a window-pane had melted, the 
water forming a small pool at Lhe bottom In this pool various 
bright and beautiful colours appeared ; on looking closer they 
were seen to be only in the grotesque images of frost flowers on 
the lower part of the window, reflected in the water The 
reflecting water surface was here the analyser, while the thin ice 
crystal, varying according to position and thickness in the ice 
flowers, ployed the part of polychromatic gypsum and mica 
plates To find the polarizer Ilerr Sorrensen took a Nicol prism, 
and observed that the daylight it-elf was strongly polarised , and 
tins he accounts for by the presence of a light mist of ice 
particles reflecting the sunlight. The temperature outside was 
about - 12° 

With reference to the physical conditions of heavenly bodies 
Herr Lohse (Wwd, Atm. 1) has experimentally studied the 
phenomena of glow on various metallic electrodes (magnesium, 
emc, iron, cadmium, copper, &c ) in a hydrogen atmosphere of 
varying pressure Quantitative data u to Lhe relation of vapour 
formation to the density of the gas aie furnished; and it is 
proved, inter aha t that with progressive rarefaction of hydrogen 
the luminous power of metallic vapours in the more refrangible 
parts of Lhe spectrum increases (a sign of exalted temperature). 

M. Fellat gives, 111 the Journal de Physique (February), 
results of an inquiry into the apparent fdifference of poten¬ 
tial of two metals in contact. This difference he finds to 
depend essentially on the nature of their superficial layer, and 
to vary (sometimes considerably) with chemical or simply phyri- 
cal changes of the surface. When an inert gas surrounding the 
metals is rarefied, the apparent difference of potential increoaes, 
and it recovers its former value on the pressure being restored. 
Further, the said difference has the same value ai the electro¬ 
motive force of a battery element formed by alcohol and the 
same metals (not yet altered). 

Dr. Puluj has made the following experiment to prove his 
suggestion that radiant matter consists of electrode particles 
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palled off by the action of electricity. The cathode of a vacuum- 
tube wu covered with chalk, It exhibits phosphorescence of 
orange-yellow colour, while in a short time the tube-wall becomes 
covered by a very delicate layer of chalk, without losing its 
dearness and transparency, ana phosphoresces like chalk. Puluj 
believes that the yellow-coloured phosphorescence observed on 
metallic cathodes is caused by the phosphorescence of the oxides 
covering the metal. 

GEOGRAPHICAL NOTES 

At its annual meeting the Russian Geographical Society elected 
as vice-president M. Semen off, and Baron Osten-Secken as his 
11 aid." The great Constantine medals were awarded to M. 
Moushketoff, for his geological researches in Central Asia, and 
to M. Yanson, for his remarkable work on 11 Comparative Sta¬ 
tistics of Russia/’ the two first volumes of which have already 
appeared , Lhe Lutke gold medal was awarded to Baron Kaulbars 
for his papers on the Lowlands of the Amu-dana , the two great 
gold medals instituted last year for ethnographical and statistical 
researches were awarded to Dr. Pyasetzky for his work, 
“Travels to China during the Years 1875-77," an d to M. Rous- 
soff for his statistical description of Lhe Nyejin district, bmali 
gold medals were awarded to M. Nordkvist, who took part in 
Nordenskjold’s expedition , to M. Potanin for his travels m 
Mongolia , to M Tyaghin, for meteorological observations on 
Novaya Zcmlya, and to M Malnoff for anthropological explora¬ 
tions among the Mordovian^. Silver medals were awarded to 
Mme. Trcsknm and to MM. Andmnoff, Unterberger, Polonsky, 
Orloff, Skassi, Karatin, Zinovieff, Krasovsky, and Mikhalenko. 

Wfi learn from the last number of the Izvestia of the Russian 
Geographical Society that the Society sends this spring M 
Pol yak off with an absi^taut for the exploration of Sakhalin 
Island. M. Folyakoff will start from Odessa, on board of a 
Russian ship, and proceed to Sakhalin, where he will stay 
during a year, thence he will go to Lhe Mantchunan shore of 
the Pacific for further explorations 

The explorer Begacrt has arrived at Lisbon. He was sent by 
the King of the Belgians to make scientific researches on the 
route of Mr. Stanley at Vivi and other parts of Zaire 

We are glad to learn that the U.S Congress have decided to 
appropriate 175,000 dollars to send out an expedition in a 
whaling vessel in search of Lhe mining steamer Jeannette^ which 
was sent out in 1879 by Mr Gordon Bennett to carry on Arctic 
exploration by way of Behnng Strait. The initiative m this 
matter is due to Chief-Justice Daly, President of the American 
Geographical Society. 

In addition to two papers descriptive of the visits of Mr. 
Leigh Smith to Franz-Josef Land and Mr. Delmar Morgan to 
Kuldja, the new number of the Geographical Society’s Proceed* 
mgs gives Mr. F C. Selous’ notes on some of his many journeys 
in South Central Africa, those dealt with here being Lo the 
north of the Zambesi between the 27th and 29th meridians, 
and In the neighbourhood of lhe River Chobe which empties 
into the great nver above the Victoria Falls We gave last 
week the text of the interesting note on Col. Prejevalsky, in 
addition to which we may refer to the record of some altitudes 
recently determined in Matabele Land, and a note of Dr Oito 
Finsch a explorations in Polynesia. The maps this month are 
of the South Coast of Franz-Josef Land and the Central 
Zambesi region. 

We observe that M. Henri Duveyrier’s interesting observa¬ 
tions on the question of the sources of the Niger appear in the 
last (December) number of the French Geographical Society’s 
Bulletin i but we regret to find that they are published without a 
map. 

In last week's issue of Les Missions Cathohques Mgr Lavi- 
getie, Archbishop of Algiers, commences an account of the 
missions of Equatorial Africa, with the direction of which he 
has been charged. There is also a letter from Pfcre Antonin de 
Reschio in Brazil, in which will be found some notes on curious 
traditions among the Indians. 

Maaqujs Antinori and the other members of the Italian 
expedition to Shoa are expected shortly at Zeila. It ll also stated 
that Signor Libman, an Italian traveller, has gone to Assab in 
order to make an attempt to open commercial relations with the 
interior and to survey some of the little-known regions in ^he 
neighbourhood. Signor Giulctti, who accompanied the Italian 


official representative to Assab in January, is charged by the 
Italian Geographical Society to undertake a journey through the 
country of the Danakil and Adel tribes, and to study the best 
means for opening a trade-route between Assab and Abyssinia. 
His mission has considerable geographical importance, as the 
region to be traversed is unknown, and he will have an oppor¬ 
tunity of solving the problem of the River Gualima, which 
probably he found to empty into some lake in Lhe interior, as 
the Hanash does, if indeed it be not part of Lhe latter river- 
system. 

CAP!'. Neves Ferreira, Governor of Bengucla, and other 
Portuguese officer*, have placed their services at the disposal of 
the Lisbon Geographical boucty for a scientific expedition across 
Africa, to start from the West Coast. 

The Sydney Morning Herald of January 17 publishes a 
telegram from their Queensland correspondent as follows, dated 
January 14.—“ Skuthorpe arrived two days ago from his ex¬ 
ploring tnp out west He reports having travelled 200 miles 
inside the SouLh Australian boundary, and in the Herbert River 
discovered relics of Leichhardt, consisting of his diary and 
Classen’s diary , also a telescope with presentation engraving, 
compasses, and other things, These, lie alleges, are in two 
packs which he has brought with him. The diary of Classen is 
Lo the effect that he left Leichhardt at the Saltwater Creek while 
he searched for water, and that on his returning he found the 
party dead, and then joined the blacks, with whom he lived 
until three years ago. Skuthorpe will not allow any one to 
inspect the alleged relics, aud here it is considered doubtful 
whether they are genuine." 

Intelligence has been received at the Foreign Office from 
Her Majesty’s Consul at Mozambique, which confirms the report 
of the deaths of Capt. Fhipson Wybrants and Messrs Carr and 
Mears, of the Wybrants’ expedition Mr Mayes is sLated to be 
at Umzeilas, and Mr. Owen to have left with the remaindei for 
Inhambane, whither Her Majesty’s ship Ruby will proceed 
forthwith. 

ON THE VISCOSITY OF GASES AT HIGH 
EXHAUSTIONS' 

II. 

TNFL UENCE of Aqueous Va/our on the Viscosity of Air —In the 
1 foregoing experiments many discrepancies were 1 raced to the 
presence of moisture in the gas. The influence of aqueous vapour 
docs not appear Lo be great vs hen present in moderate amount in 
gas of normal density, bat at high exhaustions it introduces errors 
which interfere with the uniformity of the results A series of 
experiments were accordingly undertaken to trace the special 
action of aqueous vapour when mixed with air. 

Up to a pressure of about 350 milluns. the presence of 
aqueous vapour has little or no influence on the viscosity of air, 
The two curves are in fact superimposed At this point, how¬ 
ever, divergence commences, and the curve rapidly bends_over, 
the viscosity falling from o'c>903 to o 0500 between 50 and 7 
millims. pressure. Here it joins the hydrogen curve, and 
between 7 millims and 1 millim. they appear to be identical. 

These results are paitly lo be explained by the peculiar action 
of water vapour in the apparatus At the normal pressuic the 
amouut of aqueous vapour present in the air, supposing it to be 
saturated, is only about thirteen parts in a million, and the 
identity of the log dec. with that of dry air shows that this 
small quantity of water has no appreciable action on the viscosity. 
When the pump 14 set to work the air 15 gradually removed, 
whilst Lhe aqueous vapour 19 kept supplied from the reservoir of 
liquid As the exhaustion approaches the tension of aqueous 
vapour, evaporation goes on at a greater rate, and the vapour 
displaces the air with increasing rapidity, until, after the 
pressure of 12*7 millims is passed, the aqueous vapour acts 
as a gas, and, being constantly supplied from the reservoir of 
water (ns long as it lasts), washes out all the air from the 
apparatus, the log dec. rapidly sinking to that of pure water gas. 

This explanation requires that the _ viscosity of pure aqueous 
vapour should be the same as that of hydrogen, at all events 
between 7 millim*, and I millim. pressure. The facts can. 
however, be explained in another way During the action or 
the Sprengel pump sufficient electricity is sometimes generated 
to render Uie fall Lubes luminous in the dark. It is conceivable 

1 Abstractors paper read before the Royal Society, February 17, lflBi. 
by With am Crookes, F R S Continued from p 403. 
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rtiit under such electrical influence the falling mercury may be 
able to decompose aqueous vapour at these nigh exhaustions, 
with formation of oxide of mercury and liberation of "hydro¬ 
gen. Of these two theories the latter appears to be the more 
probable. 

The presence of water vapour shows itself likewise in the 
very slight amount of repulsion produced by radiation. Re¬ 
pulsion commences in air at a pressure of 12 miUuus., whilst 
at a higher exhaustion the maximum effect rises to over 40 divi¬ 
sions.' "Here, however, repuUion does not begin till Lhe 
exhaustion is higher than the barometer gauge will indicate, 
whilst the maximum action after long-continued pumping in only 9 
divisions. 

Viscosity of Ktrosohne Vapour —The rapid diminution of 
viscosity m Lhe Inst experiment after reaching the pressure of 
400 millims., is probably due to the aqueous vapour in the air 
being near its liquefying point. It v as thought advisable to test 
this hypothesis by employing a somewhat less easily condensible 
vapour, which could be uitroduced into the apparatus wiLliout 
any admixture of air. An experiment was accordingly tried 
with a very volatile hydrocarbon, commercially known as Kero- 
sobne, boiling at a little above Lhe ordinary temperature, lhe 
vapour of this body was introduced into the well-exhausted 
apparatus, when the gauge at once sank 82*5 millims After 
the,usual precautions to eliminate air a series of observations 
were taken. 

The lots of viscosity m mure rapid than with any other gas 
examined except aqueous vapour. Conversely a very great in¬ 
crease of viscosity occurs on increasing the pressure from 8 to 
82 a j miUims. The explanation of this is that the vapour of keroso- 
line is very near its liquefying point, and therefore very far frurn 
the state of a ” perfect J| gas. 

The negative bend m the curve at about 10 millims pressure, 
already noticed wiLh other gases, is strongly marked with this 
hydrocarbon vapour 

Discussion of Remits —When discussing the viscosity results 
obtained with the different ga*,es experimented with, the author 
gives the following approximate comparison of viscosities, such 
as is afforded by a comparison of the log decs of each gas and 
that of air, comparing the ratio with that obtained by Graham, 
Kundt and Warburg, and Maxuell. 

Kundt & 

Gntliam Warburf 

Air 1 0000 roooo 

Oxygen 1*1099 — 

Nitrogen 0*971 — 

Carbonic oxide . o 971 — 

Carbonic anhydride . 0*807 o 806 

Hydrogen. o 4855 o 488 


Maxwell Crookes, 

I 0000 I *0000 

— I 1185 

— 09715 

— 09715 

o 859 o 9201 

05156 04439 


Graham’s numbers are the theoretical results deduced from his 
experiments oil transpiration of gases. They are, he says, 1 the 
numbers to which the transpiration times of the gases approxi¬ 
mate, and in which they have their limit. Graham concludes 
that the l( times of oxygen, niLrogen, carbonic oxide, and air are 
directly as their densities, or equal weights of these gases pass 
In equal times. Hydrogen passes in half the time of nitrogen, or 
twice as rapidly for equal volumes. The result for carbonic acid 
appaus at first anomalous. It is that the transpiration time of 
this gas u inversely proportional to its density when compared 
with oxygen." 

The proportion between air and oxygen, nitrogen, or carbonic 
oxide is not very different at any decree of exhaustion to that 
which it is at 760 milUms Carbonic anhydride, however, is 
different, Lhe proportion between it and air holds good be¬ 
tween 760 and 650 millims. Then It gets lower and lower as 
the pressure sinks, until 50 or 55 millims is reached > when the 
proportion between it and air again becomes constant. 

Hydrogen, however, is entirely different to the other gases , 
iti log dec. remains the same to a very high exhaustion, and, that 
of other gases unking, it m evident that the proportion between 
thti gas and any other is different for each pressure 

It must not be forgotten that the pressure of 760 millims. is 
not one of the constants of Nature, but is a purely arbitrary one, 
selected for our own Convenience when working near the level of 
the iea. In the diagrams accompanying his R S paper the author 
has stilted from this pressure of 760 millims., and has given the 
log dec. curves which approximately represent the viscosities 
through a wide range of exhaustion. Bub the curves might also 
be continued, working downwards Instead of upwards From 


■ Lee ciL pp 176, 179. 


the shape and direction in which they cut the 760 line, it U 
reasonable to infer their further progress downwards, and we 
may assume that an easily liqueflahle gas will show a more rapid 
increase in viscosity than one which u difficult to liquefy by pres¬ 
sure. For instance, hydrogen, the least condensible of all gases, 
shows scarcely any tendency to increase in log dec by pressure. 
Oxygen and nitrogen, which are only a little less difficult to con¬ 
dense than hydrogen, show a slight increase in log dec. Carbonic 
anhydride, which liquefies at a pressure of 56 atmospheres at 
15° C., increases so rapidly in log dec that at this pressure it 
would have a log dec of about 1 3, representing an amount of 
resistance to moLion that it is difficult to conceive anything of 
the nature of gas being capable of exerting. 

Kerosoline vapour is rendered liquid by pressure much more 
readily than carbonic anhydride. Its curve shows a great 
increase in density for a very slight access of pressure. 

Again, aqueous vapour is condensible to the liquid form with 
the greatest readiness ; and the almost horizontal direction of the 
curve reprcbenting aqueous vapour mixed with air carries out the 
hypothesis. 

It follows, then, that Maxwell’s law holds good for perfect 
gases. The disturbing influence spoken of in Lhe commencement 
of this paper as occasioning a variation from Maxwell’s law, ii 
the tendency to liquefaction, which prevents us from speaking of 
any gas ns M porfecl/’ and which hinder*) it from obeying Boyle 
and Manotte’s law*. The nearer a gas obeys this law the more 
closely does it conform to Maxwell’s law 

Maxwell’s law was discovered as lhe consequence of a mathe¬ 
matical theory It presupposes the existence of gas in a “per¬ 
fect ” state—a state practically unknown Lo physicists, although 
hydrogen gas very nearly approaches that state. An ordinary 
gas may be said to be bounded, as regards its physical state, on 
the one side by the sub-gaseous 01 liquid condition, and on the 
other bide by the ultra-gaseous condition A gas assumes the 
former state when condensed by pressure or cold, and it changes 
to the JntLer stale when highly rarefied. Before actually assum¬ 
ing either of these states there is a kind of foreshadowing of 
change, with partial loss of gzueity. When the 1 molecules, by 
pressure or cold, are made to approach each other more closely, 
they begin to enter the sphere of each other's attraction, and 
therefore the amount of pleasure or cold necessary to produce a 
certain density is les*, than the theoreticil amount by the internal 
attraction exerted on each oilier by the molecules The nearer 
the gas approaches the point of liquefaction the greater is the 
attraction of one molecule to another, and the amount of 
pressure required to produce any given density will be pro¬ 
portionally less than that theoretically required by a “perfect" 
gas. 

A noteworthy point m connection with the elasticity of glass 
is observed on the curves of viscosity. They are not continued 
beyond the o 02 M exhaustion, but the general form of the curves 
indicates that, if they were produced beyond the limits of the 
observations, they would cut the line representing the absolute 
vacuum The curve representing the repulsion accompanying 
radiation evidently goes up to the zero point, showing that^at 
an absolute vacuum there would be no repulsion The curves of 
viscosity cannot, however, be supposed to end at the zero point 
without a sudden change in direction. They evidently touch the 
top line of zero pressure long before tlje log dec of o 00 is 
reached. Tins means that in an absolute vacuum there would 
still be a measurable amount of viscosity Thu is probably due 
to the viscosity nf the gla^a torsion fibre, for it has been ascer¬ 
tained that glass is not perfectly elastic, but will take a permanent 
set if kept under constraint for a considerable time. 

The author gives an instance which has come under hi* own 
notice In 1862 he purchased a piece of glass lace, and some 
spun glass from which the lace was made The spun glass 11 in 
long straight threads, about o 001 inch diameter, and has occa¬ 
sionally been used for torsion fibres. The fibres of which the 
lace was mode were originally straight, but the twists and bends 
in which they have been kept for eighteen years have permanently 
altered their direction, and on dissecting a portion of the lacc the 
component fibres remain distorted and bent, even when free to 
resume their original shape. 

Were glass perfectly elastic the log dec in an absolute vacuum 
would probably be equal to uro * there would then be no dimi¬ 
nution in the arc ol vibration, and the torsion fibre onoe set 
swinging would go on for ever. 

The Ultra-Gortons State of Matter —A consideration of the 
curvet of viscosity of the gases, especially hydrogen, which are 
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given in the foregoing pages, confirms the supposition that a 
gas, u the exhaustions become extreme, gradually loses its 
gaseous characteristics, and pa^es to what the author has ven¬ 
tured to call an ultra-gaseous state Certainly it ceases to possess ' 
many of the properties usually held to be the essential attributes 
of gueity. I 

For indance, Maxwell's law that the viscosity of a gas is inde- I 
pendent of pressure holds good to a certain point, and then it ( 
rapidly breaks down. All gases appear to obey Maxwell’s law . 
between some limits of exhaustion, and diverge from it at others, I 
Thus the nearly perfect ga* hydrogen shows si^ns of increasing 
in viscosity as the pressure approaches 760 millims , and it is 
very improbable that its viscosity would remain the same if the 
pressure were to be considerably increased. Between 5 and 35 
millims. the respective viscosities of carbonic anhydride, car¬ 
bonic oxide, nitrogen, oxygen, and air scarcely vary at all, show- 1 
mg that beLwctn Lhese limits they are practically as “ perfect 11 | 
gases as hydrogen is throughout Lhc whole hniometric range from 
760 millims. to 1 imllun , and here theieforc they obey Maxwell’s J 
law as perfectly as hydiogen does The change to the ultra- 
gaseous state commences to be assumed at about ail exhaustion 
of half a millim. In hydrogen the change then proLeed* 
slowly, but in the less perfect gases experimented with, the 
change to ultra gas takes place with gieater rapidity. 

In gases, variation of pressure in different parts of a closed 
vessel equalises itself with great rapidity, but m the ultra-gaseous 
state diffeieaces of pressure may exist for twenty minutes or more 
in different parts of the apparatus 

In gases, electrically charged bodies do nut permanently 
retain their charge, but gradmdly discharge themselves In 
ultra-gas, however, a pair oF electrified gold leaves have re¬ 
mained repelled nt absolutely the samr angle for thirteen 
m onths. 1 

Another property of gases is that of facilitating the cooling of 
bodies immersed in them, by communicating an increase of 
motion to the molecules of the gas which carry it to the w alls 
of the containing vessel,— i.e by carriage instead of lonvation. 
There ie little difference in the rate of cooling with increased ex¬ 
haustion, bo long as we work with such ordinary good vacua as 
can be obtained by air-pumps For if, 011 the one hand, there 
are fewer molecules impinging on Lhc warm body (which is 
averse to the carnage of heat), yet, on the otlu,r hand, the 
mean length of path between collisions is increased so that the 
augmented motion is earned farther, the number of Heps by 
which the temperature passes fiom the warmer to the cooler body 
ib diminished, but the value of each step is correspondingly in¬ 
creased. llcncc the difference of velocity before and after 
impact may make np for the diminution 111 the number of mole¬ 
cules impinging 

In gases, theieforc, the raLe of cooling is little affected by rare¬ 
faction, the law in this case bring analogous to that governing 
the viscosity 

In a paper which the author has recently read before the Royal 
Society,* he shows that when the exhauauon is earned to so high a 
point that the mean free path is comparable with the diameter of 
the con taming vessel, Lhc rate at which heat is conveyed across 
u much diminished. The molecules are now in the ultra-gaseous 
state, and further exhaustion produces a notable fall in the rate 
of cooling, an increase of exhaustion from 20 M to 2 M retarding 
the carnage of heat more than all the previous exhaustion from 
760 millims. to 20 M. 

The author ha* shown elsewhere 3 that the property of gaseity 
ib pre-eminently a property dependent on collisions A given 
space full of air at the ordinary pressure contains millions of 
millions of molecules rapidly moving m all directions, each mole- 
cole momentarily encountering millions of other molecules in a 
second. In such a cose the length of the mean free path of the 
molecules is exceedingly small compared with the dimensions of 
the containing vessel, and those properties are observed which 
constitute the ordinary gaseous state of matter—properties which 
depend upon constant collision*. 

The gaseous state continues so long as the collisions are 
almost infinite in number, and of inconceivable irregularity. 
But In such high vacua as are now described the free path of the 
molecules is made e>o long that the hits In a given time may be 
disregarded in comparison to the misses, and the average mole- 
cole & allowed to obey its own motions or laws without inter¬ 
ference ; and when the mean free path is comparable to the 

1 Proceedings of the R S , No 193 , 1679 , p 347 * 

* Proe R a , No ioB, iBBo, p 939 

3 Proc R S , No 904, iBBo, p 469 


dimensions of the containing vessel, the properties which con¬ 
stitute gaseity are reduced lo a minimum, and the matter then 
becomes exalted to ail ultra-gaseous state 

In the ultra-gaseous state properties of matter which exist 
even in the gaseous staLe are shown directly , whereas in the 
staLe of gas they arc only shown indirectly , by viscosity and so 
forth 

The ordinary laws of gases are a simplification of the effects 
arising from the prupei Lies of mattei in the ultra-gaseous state ; 
such a simplification is only permissible when the mean Ifcngth of 
path is small coinpaied with the dimensions of the vessel. For 
the sake of simplicity we make abstraction of Lhc individual 
molecules, and feign to our imagination tonttnuous matter of 
winch the fundamental properties—such as pressure varying as 
the density, and so forth—are ascertainLd by exjienment. A gus 
is nothing more than an assemblage of molecules contemplated 
from a simplified point of view VVlien we deal with phenomena 
in which we are obliged to individually contemplate molecules, 
we must not speak of the assemblage ns gas 

An nbjecLioii has been raised touching the existence of ultra- 
gaseous matter in highly-exhausted electrical tubes, that the 
special phenomena of radiation and phosphorescence which the 
author has considered charactcnstic of this form of matter can be 
made to occur at much lower pressures than that which exhibits 
the maximum effects I*or the sake of argument let us assume 
tliat the state of ultra gas with its associated phenomena is at Lho 
maximum at a millionth of ail atmosphere, Here the mean free 
path is about 4 inches long, sufficient to strike across the 
exhausted lube But it has been shown by many experimentalists 
llmt at exhauslion* so low that the contents of the tube are 
certainly nuL in the uhra-gaseous state, the phenomena of phos¬ 
phate 'ccncc can be observed This circumstance had not escaped 
the author’s notice. In lus first paper on the “ Illumination of 
1 ines of Molecular Pressure and Lhc Trajectory of Molecules " 1 
the author diew attention to the fact that a moleculai ray pro¬ 
ducing green phosphorescence can be projected 102 millimetres 
from the negative pule when the pressure 11 as high as 0324 
millim or 427 M In this case the mean free path of tile mole¬ 
cules is CT23 millim. , and it is not surprising that with more 
powerful induction discharges, and wiLh special appliances for 
exalting Lhc faint action to be detected, the above-named pheno¬ 
mena can be produced at still higher pressures. 

It must be remembered that we know nothing of the absolute 
length of the free path or the absolute velocity of i molecule j 
these may vary almost from zero lu infinity. We must limit 
ourselves to the mean fiee paLh and the mtan velocity, and all 
that these experiments show is that a few molecules can travel 
more than a hundred times the mean free path, and with perhaps 
a corresponding increase over the mean velocity, befoie they are 
stopped by collisions With weak electrical power the special 
phosphorogenic action of these few molecules is too faint to be 
noticed , but by intensifying the discharge the acLion of the 
molecules can be so increased as to render their presence visible. 
It is also probable that the absolute velocity of the molecules is 
increased so as to make the mean velocity with which they leave 
the negative pole greater than Lhat of ordinary gaseous molecules. 
Thin being the case, they will nut easily be stopped or deflected 
by collision*, but will drive through obstacle* and so travel to a 
gi cater distance, 

If tin* view is correct, it does uot follow Lhat gas and ultra 
gas can co-exist in the same vessel. All that can be legitimately 
inferred is, Lhat the two states insensibly merge one into Ihe 
other, so that at an intermediate point we can by appropriate 
means exalt either Lhe phenomena due to gas or to ultra gas. 
The same thing occurs between the states of solid and liquid 
and liquid and gas. Tresca’s experiment* on the flow of solids 
prove that lead and even iron, at Lhe common temperature, 
possess properties which strictly appertain to liquids, whilst 
Andrews has shown that liquid and gas may be made to merge 
gradually one into the other, so that at an intermediate point tnc 
substance partakes of the properties of both states 

Note on the Reduction of Mr. Ctookcs's Experiments on the 

Decrement of the Aic of Vibration of a Mica Plate oscillating 1 

within a Bulb containing more or las Rarefied Gas 3 

The determination of the motion of the gas within the bulb) 
which would theoretically lead Lo a determination of the co¬ 
efficient of viscosity of the gas, forms a mathematical problem 

1 PMtl Trans pul 1. 1B79, lhe Bakenan Lecture 

1 Abstract of a paper read before the Royal Society, February 17, by 
Prof. O G Stokes, Sec R B 
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of hopeless difficulty. Nevertheless we ore able, by attending 
to the condition of similarity of the motion in different cues, to 
compare the viscosities of the different gases for as many groups 
of corresponding pressures as we please. Setting aside certain 
minute corrections which would nave vanished altogether had 
the moment of Inertia of the vibrating body been sufficient to 
moke the time of vibration sensibly independent of the gas, as 
wbj approximately the case, the condition of similarity is that 
the densities shall be as the log decrements of the arc of vibra¬ 
tion, and the conclusion from theory Is that when that condition 
Is satisfied, then the viscosities are in the same ratio. Pressures 
which satisfy the condition of similarity are said to "corre¬ 
spond.” 

It was found that on omitting the high txhaustions, the 
eipCTiments led to the following law .— 

The ratios of the viscosities of the different gases are the same 
for any two groups of corresponding pressures. In other words, 
If the ratios of the viscosities of a set of gases are found (they 
are given by the ratios of the log decrements) for one set of 
corresponding pressures, these pressures may be changed in any 
given ratio without disturbing the ratios of the viscosities. 

This law follows of course at once from Maxwell’s law, 
according to which the viscosity of a gas is independent of the 
pressure. It does not however by itself alone prove Maxwell’s 
law, and might be satisfied even were Maxwell's law not true. 
The constancy however of the log decrement, when the circum- 
stances are such that the molar inertia of the gas may presumably 
be neglected, proves that at any rate when the density is not too 
great that law is true; and the variability of the log decrement 
at the higher pressures in all but the very light gas hydrogen Is m 
no way opposed to it, though Mr. Crookeses experiments do not 
enable us to test it directly, but merely establish a more general 
law, which embraces Maxwell's os a particular case. 

The viscosities referred to air as unity which came out from 
Mr. Crookes's experiments were as follows :— 


Oxygen I *117 

Nitrogen and carbonic oxide o 970 

Carbonic anhydride o 823 

Hydrogen o 500 

The viscosity of kerosoline vapour could nut be accurately 
deduced from the experiments, os the substance is a mixture, 
and the vapour-density therefore unknown. Assuming the relative 
viscosity to be o 0380, the vapour-density required to make the 
experiments fit came out 3 408 referred to air, or 49*16 referred 
to hydrogen. 

When once the density is sufficiently small, the log decrement 
may be taken as a measure of the viscosity. Mr. Crookes's 
tables show how completely Maxwell’s law breaks d)wn at the 
high exhaustions, as Maxwell himself foresaw mu^t be the case 
Not only so, but if we take pressures at those high exhaustions 
which are in the «ame ratios as " corresponding pressure*, the 
log decrements in the different gmes are by no means in the 
ratios of the densities. 

It would appear as if the mechanical properties of a gas at 
ordinary pressures and up to extreme exhaustions (setting aside 
the minute deviations from Boyle’s law, &c.) were completely 
defined by two constant', suppose the density at a given pres- 
sure and the coefficient of Viscosity , but that specific differences 
come in at the high exhaustions at which the phenomena of 
"ultra-gas” begin to appear; and that to include these, an 
additional consLant, or perhaps more than one, requires to be 
known. 


ANIMAL REMAINS IN THE SCHIPKA 
CAVERN 

December 6, 1880, Prof. Schaaffhausen gave a lecture to 
^ the Lower Rhn e Society in Bonn, on the discoveries made 
by Prof. Maschke in the Schipka Cavern, near Stramberg, m 
Moravia. In thia cavern were found remains of Bo«, Ursus, 
Elephas, Rhinoceros, Leo, and Hyana, besides roughly-hewn 
implements of quartzite, basalt, and flint, and some incisor teeth 
of Ursus, which were cut into on both sides at the beginning of 
the crown, perhaps because people did not yet know how to bore 
a hole into the root. Carbonised animal bones in numerous 
mull fragments were met with, A solitary human relic was 
found in a protected place at the wall of a aide passage of the 
cavern, and near a fireplace. It was the fragment of a lower 
law, amid ashei and Inter-breccia of lime. Tne same layer con¬ 


tained mammoth remains and btone implement!. Of the jaw 
only the front part with incisors, one canine, and the two pre- 
motors, of the right side remained, The latter three teeth were 
still in the jaw undeveloped, but were visible, because the front 
wail of the jaw was wanting. The largeness and thickness 
of the jaw, firbt of all, were remarkable. The teeth-development 
corresponds to the first year of life, but the jaw and the teeth are 
as large as those of an adult. As is the rule with man, the first 
pre-molar seemed nearest being cut, next to it came the canine, 
then the second pre-molar. 

The height or Lhejawin the line of symphysis measures, to 
the alveolar border, 30mm., to Lhe end of tne incisors 39mm. 
(In the jaw of a child seven years old the corresponding measure¬ 
ments were 23 mm. and 30 mm., in a girl nine years old 24 mm. 
and 33 mm. , in a boy of 12, 22 mm. and 31 mm. The jaws of 
eight adults measured in height, to the alveolar border, on an 
average, 31 mm.) The jaw fragment, at its lower border, in the 
line of symphysis, is 14 mm. thick , under the canine tooth the 
thickness is 15 mm. (In an ordinary adult jaw the thickness in 
the line uf symphysis is about 11 mm.) Now when the cutting 
surface of the incisors is placed horizontally, the under part of 
the prognathous jaw bends so 'much back that one misses the 
chin as a prominence. A vertical from the front alveolar border 
falls 4 to 5 mm in front of the lower border of the jaw. The 
hinder hurface of the symphysis is placed obliquely, as occurs in 
a high degree in the anthropoids and m lower degree in savage 
races, but has also before been observed in fossil human remains, 
as in the jaw of La Naulette, to which this jaw from the hchipka 
Cavern has much similarity The form of the incisors is 
adapted to the thick prognathous jaw, Lhe broadest part of the 
root measures from front to back 84 mm , whereas the ordinary 
measurement here is 6 mm. Further the teeth arc bent convex 
m front. The curvature corresponds to a radius of 27 idm. 
The spina mentalis interna is absent, and instead there is, 
as in lhe anthropoids, a cavity, at the lower border of which 
some unevenness can easily he felt. The prominences for 
attachment of the Muscnli digastric 1 are well marked, implying 
a correspondingly strong development of the antagonistic 
muscles, the masticatory. All these features were also met with 
on Lhe jaw of La Naulette, but more developed. It is probable 
that the jaw of the Schipka Cavern also hail the pithecoid pecu¬ 
liarity, that its tooth-line was not horizontal, but rose from the 
premoJars to the incisors, and its body was higher in front than 
at the sides, because the cutting surface of the outer incisors 
sinks obliquely outwards The size of the canine tooth is re¬ 
markable, its enamel crown being 13 5 mm. long (In the fossil 
lower jaw of Ueldc the canine tooth exceeds the premolars about 
3*5 mm According to measurement on ten European adult 
skulls with the teeth nardly, or not at all, worn down, the crown 
of the canine tooth v as iz 5 mm. long Only once, among more 
than fifty sknlb, was it found 14 mm ) It cannot well he sup¬ 
posed that this jaw, caught in dentition, belonged to an individual 
of giant growth, since in such individuals the excessive growth, 
according to Langrr, first begins about nine to ten years of age. 
The assumption that some pathological cause had hindered the 
development of the three teeth that remained within the jaw 
seems quite groundless. As little can we suppose that in the 
prehistoric time the teeth development was retarded, and that 
the change of teeth occurred at a later age, since a quicker deve¬ 
lopment corresponds to a lower organisation. (AIL mammals 
come into the world with teeth, and the orang changes its teeth 
sooner than man ) 

The size of Lhe front part of the jaw however may in itself 
be regarded as pithecoid ; and there is more reason for this in 
that other pithecoid characters are present. The aspect of the 
grey-yellow bone with small dark branching spots on it is met 
with often in cavern bones The enamel or the teeth is quite 
like that of the Quaternary cave animals ; it shows longitudinal 
Assures with dark infiltration ; while near these appear bluish, 
and in some places yellow, spots. 


SOME REMARKS ON PERIPATUS 
EDWARDSII ; BLANCH 
CINCE I learnt from Mr. Moseley's notes on the species of 
^ Ptnpatus [Ann and Mag. of Nat, Hist , v. ser , id., 263), 
that one of them, referred by Grube to P. Edwardsii, had been 
obtained from this country, in the neighbourhood of Colony 
Tovar 1 ), I tried to get specimens of thia highly interesting 
1 Not Colony Jowar, u the name !■ printed In Mr Moieley’i paper- 
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animal. But all my effort* being unsuccessful for a lone ti ne, I 
finally list all hopes, and the pressure of other business, 
scientific and not scientific, caused me to lav the matter on the 
shelf, little thinking that I had my desideratum close at my 
elbows 

There is within our University building a large Rquaie yard, 
where stones, old bricks, and other such refuse had been accumu¬ 
lating in the course of years. About a month ago it was fortu¬ 
nately resolved to transform thn very ugly place into a garden, 
and I engaged the workmen to bring me any kind of animal they 
might turn up under the heaps of rubbish. How gieat was my 
satisfaction to find 111 the very first gathering* half a dozen of 
Peripatus among some common beetles, centipedes, and earth¬ 
worms > I offered immediately a prize for every other speci¬ 
men oF the former, and so good proved the locality that in a 
few days I was in possession of more than fifty of these un¬ 
expected aves academia of ours, the supply being apparently 
far from exhausted. 1 

Aa there are still some points in the natural history of 
Pcnpatus which are not well settled, I beg leave to offer the 
following remarks based on Lhe careful examination ot living 
or dissected specimens 

The number of females appears to be much larger than that 
of males , fur among fifty three* specimens 1 found only five 
males, which are about half the <uzc of the females. These arc 



Fjg i 



FiG 1 —Horny claws of one of the fnol j'lvn 1 in the young Animal wh n burn 
Fig a—jhe same, from an adult female a, fir^i claw, />, second 
claw, r, homy saw, (t . pi^meru-line 


sometimes nearly I decimetre lung, 5 to 6 millimetres broad, 
and somewhat tapenng on both extremities The colour is 
brownish black, with a diffused black line on the middle of the 
back , the ventral side is dark flesh-coloured Full grown 
animals have thirty-one pair* of ambulatory feet, Lhe new-born 
animals have but twenly-mne, the length of the Utter is about 
25 millimetres, their breadth two, the tentacles measure 3 mm ; 
their colour u reddish, with a line of somewhat lozenge-shaped 
figures of a paler tint running down the middle of the back 
I twice observed the birth of a young Peripatus , The mother 
raised slightly the hind part of the body, moving it slowly from 
one side to the other. After some minutes the head of the 
embryo protruded from the sexual porus, and m half an hour 
half the body came out, twisting around all the while in every 
direction The old animal remained rather quiet, moving 
occasionally iLs head, but not crawling about, A* goon a* the 

K ocess was advanced thus far, the young Pcnpatus clung wiLh its 
st to the nearest surface in its reach; and tne mother walking 
off, the hind part of the embryo came forth In a few seconds 
In one case a young Pcnpatus wni born in a tumbler of water, 
In which I had placed the mother, in order to kill it in an ex* 
tended condition, as recommended by[Moselay in his well-known 
neper in the PhiL Transactions. I did not see the birth, but 
found the young animal already crawling on the back of the 
mother, and there floated In the water dose by a very thin skin of 

1 THatc deuroui of obtaining ipeameni from mi in Bichingi for’books 
orpaperj on zoological topics, will bo good enough to write to me, 


the size of the young animal, exhibiting iti whole form, even the 
tentacle*. I suppose it must have been shed soon after birth, but 
have failed hitherto to see anything alike 111 the other cases of 
birth, which I watched very carefully. , 

I could not well make out the number of articulations in the 
tentacles , there are, however, more than thirty in those of the 
young animal, having each a ring of short spiny bristles at the 
uase. The slime-glands of the young Peripatus are already well 
developed It has twenty-nine pairs of feet; and as the adult 
animal ba* never more than thirty-one, there must be specimens 
with the intermediate number of thirty, which would settle Mr. 
Moseley's question (Ann and Afag of Nat Hist ,1c) It is 
probable that Pcnpatus goes through several moultings, and 
that the new feet then make their appearance 

Thi* may be further surmised from the development at the 
homy claws of the foot-jaw*, which arc simple, ana not indented 
111 the young animal, but of a much moie complicate structure 



Fig 3 —Schematic sketch of ovarj (o), beginning of oviduct' (/-), eaten (c), 
receptacula aeiniDu; (d\ covered b) tracheal lubes (r), f Jtie of ovary 
without tracheal tubes (/) 

in the old one. The annexed figures represent tlic^e claws in 
both conditions. 

In tbe adult animal there is first a large pointed tooth, then 
follows a shorter one, which is obtuse ; both arc formed appa¬ 
rently of three to four superposed lamella, the outlines of which 
are distinctly visible by changing the focus of the microscope. 
The second maxillary claw has likewise two teeth of the same 
shape and structure, but bears behind them a kind of saw, com¬ 
posed of ten small teeth of the same amber-yellow colour a* the 
inner parts of the larger teeth This saw is followed by an 
oblique line of a yellowish pigment, perhaps the rudiment of 
another developing saw, or a reservoir of homy matter. 

The structure of the sexual organs may deserve a few remarks. 
There can be no doubt that the sexes are separate. The male 
organs ore very much like those described by Moseley in his 
paper; only the vtsicula seminalcs are not nearly so spirally 
ted as in his figure on plate lxxii. The testes contain sper¬ 
matozoa of the same shape as those of P Capensir, I noticed 
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that the slime-glandi were much less developed in the males than 
In the females. 

The structure of the female organ? m our Caracas species 
agrees pretty well with Prof. Hutton's drawings (Ann. and 
Mag of Nat. Hist , tv. ser. p vol 18, pi xvn , fig 8); but I am 
not prepared to accept his interpretation The following sketch 
will give an idea of what T saw 

Moseley's Fig. I on pi. Ixmv is very different from the shape 
of the ovary in onr species ; nnr can I well understand the exist¬ 
ence of ova on the outside of the ovary ns they appear in his 
drawing. The ovary in P, Edtuardsu is rather king, and 
abundantly covered by fine tracheal tubes, uith the exception oi 
a narrow zone close to the branching out of the oviducts. I 
could not batisfy myself as to its being divded by a septum, nor 
could I find any ova in it; most likely it is not now the right 
time At a very shurt distance from the beginning nf the ovi¬ 
ducts there is a kind of obtuse eacum on each of them, which 
11 followed by a spherical body covered by tracheal tube*- 
These bodies are the organs described by Prof Hutton is testes 

There is however in nur species no I race of what he takes for 
vasa defirentm , the spherical body adhering dircdly to the ovi¬ 
duct Its wall is of considerable resistance, ami bursts only 
under great pressure, giving issue to nn immense number of thin 
rod-like corpuscula, which soon after begin to move slowly in the 
surrounding water T hey are of course sperm ilozoa which have 
lctot their nuclei, and the spherical body can therefore bt nothing 
else but a reieptaculum srminis. 

The oviducts of three specimens which I dissected contained 
very few embryos, 111 one there was only 011c m each oviduct, in 
the others there were two They ^ere fully developed, and 
occupied the part of the oviducts close to the vulva. It would 
appear from this that the time of reproduction is now almost 
over ; further observations will show whether there is really such 
a periodicity in oui species 

It is probable Lhat the oviducts of F. Edwardstt never present 
the shape of stnngs of sausages, ns seen by Mr. Moseley in P 
Cafensts, the embryos being so coiMdeiably larger. 

Animals thrown alive into alcohol pour foithfrom their shme- 
glands first the viscid substance contained in these f then there 
comes out a shgluly reddish matter, which dissolves in the 
alcohol, giving it the same colour 

With respect to all other points I can only confirm Mr, 
Moseley’s statements 1 keep alive a colony of Prnpatus of 
both sexes in the hope to have once a chance to observe the 
copula 

I cannot conclude these remarks without confessing that I am 
not at all quite sure whether uur PenpiUus is really P . Edivardm, 
as the figure of this specie* in Nicholson 1 * " Manual of Zoology " 
(5th edit, p 315), which is said to be after Gmbc, does not 
agree well with my living specimens Grubc\ original paper I 
cannot consult here It may be however that lie made hi? 
drawing from a contracted alcoholic specimen. A. Ernst 

The University, Caracas, January 16 


ACOUSTICS IN CHINA 

E following letter to Prof. Tyndall has been m nt to us for 
publication by the writer, Mr. Fryer It will be seen that 
a really scientific modern correction of an old law has singularly 
turned up from China, and has been substantiated wuh the most 
primitive apparatus. Dr. W. II btone, to whom the letter has 
teen submitted, has kindly appended a note 

To Prop Tyndall, LL.D. f F.K S , &c. 

Dear SlR,*My friend Mr. Hsu has brought some interesting 
facts relating to acoustics before my notice. As he is the father 
of the native official who translated with me your work 11 On 
Sound/’ and as lie refers particularly to that work, I venture to 
forward you a translation of hu remarks, In the hope that you 
will satisfy his mmd on a subject m w Inch he takes such deep 
interest. He says — 

" In ancient Chinese works on music it is stated lhat strings 
or pipes produce an octave or twelve semitones higher or lower 
byhalving or doubling their length. 

"In a work written during the Ming dynasty by Chen-toai- 
yoh it u stated that this rule will only hold good with strings, 
out not with open pipes such as the flute or flageolet. 

11 Some years ago I tried to investigate the cause of this dif¬ 
ference and Its exact amount. A round open krais tube, say 
nine inches long, gave a certain note by pressing the end of it 
■gainst the upper lip and blowing through an embouchure made 


there. Cutting off half the tube, the remaining four and a half 
inches would not sound the octave ; but by cutting off half on 
inch more, thus leaving four niches in length, the ootave was 
sounded accurately. This experiment was tried on tubes of 
various lengths and diameter, with a similar result, viz. Lhat 
(our-mnlhs of the length always sounded the octave more or less 
exactly. Lon king at a foreign keyed flute I noticed the same 
principle carried out 111 the arrangements for producing octaves. 

I could not however i ce the reason why open pipes should not 
follow (he bailie lule as strings anil closed pipes. 

" When I read the translation of Prof Tyndall’s treatise 
'On Sound/ I wojs surprised to find the old Chinese idea 
strictly maintained. It says (p 214) 1 In both stopped and 

open pipes ihe number of vibrUmns executed in a given time is 
inversely proportional Lu the length of the pipe/ &c. According 
to this, a? the octave of any note has to execute exactly duuble the 
number of vibrations 111 a given time, an open pipe ought to he 
exactly halved lu make it sound in octave higher. This 1 have 
bliown to be erroneous by mv experiments. 

" Fearing that I have misunderstood the English professor 1 !* 
meaning, I beg that lie may be wntLen to on Lbis subject, and 
that my doubts may be thereby cleared up. What I want to 
know lb the exact proportion in length Lhat exists between any 
open pipe and a pipe of similar diameter sounding its octave 
higher Abo (lie exact proportions m length for each of the 
open pipes sounding the twelve semitones which form n scale of 
one octave. If (he length forming the octave in open pipes 
does not agree with the length for strings nr closed pipes, then 
the lengths of all the pipes giving intermediate notes must also 
differ. IIow are these lengths to be calculated? Can they be 
expressed by any mathematical curve or formula ? Why does 
not the same rule hold good fur open pipes as for strings or 
stopped pipes? I have a theory of iny uwn, but I do not feel 
sufficient confidence in myself to make it public until I have 
bestowed more thought and attention upon it In the meantime 
I shall be glad if any foreign scientists can enable me to under¬ 
stand this interesting and important ■-uhject The theory and 
practice of mu ic in China has gradually become vitiated through 
errors m the construction of musical instruments, and I am 
therefore desirous of having a scientific basis upon which a 
reformation may be effected ” 

There 15 110 treatise on music or acoustics that I can find which 
throws any light on these interesting questions, and I shall 
therefore deem it a greaL favour if you will direct me to any 
work that will enable me to satisfy the eager inquiries of my 
native friend 

I ^end by hook post a pamphlet for your kind acceptance, 
containing an account of the Department for the Translation of 
Scientific Books at the Kmagnan Arsenal, You will sec that 
your “Notes on I ight 11 are now published in Chinese. A copy 
will be forwarded to you shortly. Your “Heat a Mode of 
Motion " I hope to begin to translate at no very distant time. 
Your “Notes on Electricity" in Chinese will be published 
shortly 

I remain, dear Sir, yours faithfully, 

Shanghai, June i, 1880 John Fryer 

November 25/A, 1880 

P.S.—I have sent a copy of this letter to the Editor of 
Nature, and shall feel greatly obliged if you will forward your 
reply, if any, to him for publication.—J. F. 

Mr. Fryer is perfectly correct in his observations. You wiU 
find the explanation and formula needed at p. 167 of my little 
book on Sound, under the heading “ Correction of Bernoulli's 
Law.*' "It has long been known/' I there say, "that if an 
Open pipe be stopped at one end its note u not exactly an octave 
below that given by it when open, but somewhat leas, ihe interval 
being about a major seventh instead of an octave." 

Then follows the mathematical statement, from which tfa« 
corrections needed by Mr Fryer could easily be obtained. M. 
Bosanquet's excellent experimental investigation of the subject ii 
briefly described. His results give the correction for the open 
end of the pipe os '635 of radius of pipe, and 59 r for the 
mouth Mr, tiosanquet remarks that in Bernouillrs theory the 
hypothesis is made that the change from the constraint of 
the pipe to a condition in which no remains of constraint ore 
to be perceived takes place suddenly at the point where the wave 
system leaves the pipe. It is however evident that the diverg¬ 
ence which takes place may be conceived of as sending back to 
die pipe a series of reflected impulses, instead of the single 
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reflected impulse which returns from the open end of the pipe 
according to Bernouilli’s theory, and that these elementary im¬ 
pulses, coming from different distances, may be altogether 
equivalent to a single reflected impulse from a point at a little 
disL&nce from the end of the pipe. It is not a little interesting 
that a confirmation of this little-known fact should have come 
from so far off, and have been obtained by such simple experi¬ 
mental mean*. W II Stone 

14, Dean’s Yard, S.W., January S 


SCIENTIFIC SERIALS 

Annalcn der Physik und Chemie % No 13, 1S80.—On cuirents 
of motion in pulaiLsed plxtma, by H. Helmholtz —On the course 
of polarisation currents, by A, Witkowski.—On the changes of 
form and volume of dielectric bodies wrought by electricity, by 
W (' Koutgen —On Lidrtenberg figures and electuc valves, 
by W. von Hezold —On the electro motive forces of some zinc- 
copper elements, by Fr. Fuchs —On the measurement of electric 
conductivities, by G. KirchhufT—Sonic cxpeinnents on induction 
in conductors, by F Himstedt.—On ihe discharge of electricity 
in rarefied gases, by E Goldstein.—Oil Ihe production of har¬ 
monic tones through vibrations of a fundamental tone, by 11 
Koenig —Researches on the law of dispersion, by O Hesse — 
O11 fluorescence, by S Lamansky —On the law of heat-radia- 
tion and the absolute emission power of glass, by I- Gractz.— 
On annealing of steel and measurement of lls hardness, by V. 
StrouliaJ and C. Barus,—On the height nf the atmosphere 
(continued), by A Ritter —Researches on Ihe volume-constitu¬ 
tion of liquid compounds, by H Sclimdei -On variations of 
the sea-surface by reason of genlngicil changes, by K. Zoppnt/ 
—On the ihcory of Volta’s fundamental experiment, by F 
Exner —The theory of the galvanic element, by the same.— 
Note on the quantities of heat earned away by currents of an 
unequally heated liquid, by A. Oberbeck.—Note on Herr 
Siemens recent paper on electric conductivity of carbon and 
temperature, by J. Borgmann. 

No. r, iS8j.—N ew researches on Newton's ring-, by L. 
Sohnckc and A Wangenn.—On vapour tension of homologous 
esters, by O Schumann —On the elasticity and the clcctnc 
conductivity of carbon, by W. Ilectz —Thermal theory of the 
galvanic current, by J L, lloorweg —Oil electuc ligiiL pheno¬ 
mena in gases, by E. Goldstein.—On the phenomena of glow at 
metallic electrodes within a hydrogen atmosphere of varying 
pressure, by O. Lnhse —Note on Ricckc'i* 11 a per on the electric 
elementary Jaw's, by H Lorbcig—Clausius* law and the motion 
of ll\e earth in space, by J Frohlich —On the application of the 
proposition of the virinl in the kinetic theory of gases, by H A 
l.orcnLz —On the influence of expansion of molecules on the 
pressure of a gas, by D. J. Kortew'eg —On the velocity of light 
in various fjuartz bin-faces, by W. ITallock —Reply to Ilerr 
Dorn, by E, Edlund.—On tones arising through intermittent 
radiation on a gas, by W C. Rontgen —On phenomena of 
diffraction before the border of a screen, by 0 Turfthrr 

The Journal of Physiology, vol m. No. 2 , January, contains . 
Di. S H Vines, on the protcid substances contained in the 
seeds of plants. To this important paper is appended a classifi¬ 
cation of aleurone grams and a classified Ii*t of the plants whose 
seeds were examined —Dr Sydney Ringer, Lhe influence of 
season and of temperature on the action and on the antagonisms 
of drugs—Dr. C S Roy, the elastic properties of the arterial 
wall, wiLb plates v. -vn.—Dr, J Olt, on crosred hyperesthesia, 
and notes 0 \ inhibition. 

Journal of the Royal Microscopical Society, ser n vol. 1 
pait r, February, contains Dr. C T Hudson, on CEnstes 
)anus and Hosculana tnfolmm , two new' species of Rotifers 
(plates i and 2), and the usual summary of current researches 
relating Lo zoology and botnny, microscopy, &c.—The minutes 
or the proceedings of the Society are given it the end of the 
part 

Journal of the Franklin Institute t February.—On the revolu¬ 
tion of a fluid ellipsoid with three-unequal axes, by T. Craig.— 
A newly-discovered property of the ellipse, and Ua application 
to the "oval chuck, by F. M. Leavitt —A simple-traiumifision- 
dyiuunometer, by E Thomsbih—Methods for judging of the 
whoLesomeness of drinking-water, by R. Haines.—'fiie basic 
dephosphorising process, by J. Reece —Riehla Brothers!, im¬ 
proved vertical testing machine, 50,000 pounds capacity. 


The American Naturalist , February, 1881—L. F. Ward, 
incomplete adaptation as illustrated by the history of sex in 

I d ants —Sarah P Monks, a partial biography of Ihe green 
lzard —G K Morns, a new leaf cutting ant.—S V. Clevenger, 
comparative neurology (continued).—Ju&Lin Spaulding, the bee’s 
tongue, and glands connected with it —Wm E Doyle, history 
of the buffalo 

Revue Internationale des Sciences btologujucs, January 15,188E. 
—Prof Hanstein, protoplasm considered as the basis of animal 
and vegetable life.—D. Dcbierre, an introduction to the earth's 
history —Ch Letoumeau, the ethics of egoism (Schopenhauer’s 
11 Aphorisms on Moderation in Life”)—J, L de Laneasan, 
digestion in vegetables 

The Proceedings of the Tmnean Socnty of New South Wales , 
vol iv part 4, Sydney, 1880 —John Brazier, vynunomy of, and 
remarks upon. Port Jackson, New Caledonian, and other shells, 
wiLh their distribution, list of land-shells found on Thursday 
Island, with description of new species , Port Jackson and New 
South Wales brachiopods, mollusea recently dredged at Port 
Jackson Heads, 011 the locality of Omrna ponduosa —E. P. 
Ramsay, on an unridcinuncd species of lalage ; contribution to 
the zoology of New' Guinea, part 6 —W A Ilaswell, supple 
menlTry noLe on Australian I.uicosndm , on Australian Brachy - 
ura Oxyrhyncha , plates 25, 27 —C. Jenkins, on the geology of 
Yass Plains (3) —W Macleay, on the Mugilida; of Australia — 
C S Wilkinson, on the Abercrombie caves 

Journal of the Asiatic Society of Bengal , vol xhx part 2, No. 
2, August 30, l8So, contains —Alexander l'edler, on the past 
and present watei supplies of Calcutta -—R, Lydekkcr, on the 
zoological afhnilies of the bharal or blue hherp of Tibet While 
forming a very closely connecting link between the sheep and 
the goaL, the authur Lhinks it L.innnt be leferred to either of 
the genera Ovis 01 Cnpra, and that Hodgson's genus Pseudo vis 
should be letamcd for its reception,—J Wood-Masnn, on a new 
butterfly ( Zlebomom Roepstorjii) from South Andaman, near II 
sulphutta , Wallace. 

Journal de Physique , February.—On radiophony, by E 
Mercadier —Researches on the differences of potential of two 
metals in contact, result^ by Jl T’ellat — Dr Cusco's lens with 
variable focus, by C M Ganel.— On the correction of cooling 
m caloumctry, by M. lJerthelot —Edelmann's universal support 
for physical experiments, by A Tcrquem, 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, March 1.—Prof W. H Flower, 
F.K.S., president, in lhe chair.—The Secretary exhibited the 
cast integument of a large spider {Mygale bistnata ?) winch hod 
been shed in lhe Society’s Gardens —Mr G E. Dob^n, 
C.M.Z S , read a paper on Lhe anatomy of the family Ennatetd*, 
commencing with that of the curious and rare form Gymnura 
Rafflcm „ with which the species of hrinaeeus were compared. 
Gymnura was shown to be a peculiarly central form, the survivor 
probably of a once widely-spread group Altogether the 
anatomy of llm teen species of Erinaceidac was treated of in this 
paper.—A communication was read from Mr F, Moore, F Z.S., 
containing the descriptions of some new genera and species of 
Asiatic nocturnal lepidoptera. The characters of 150 new species 
were given, representing eighty two genera, of which twenty-nine 
were new to science.—A communication was read from Mr. K. 
Collett, C M.Z S , containing an account nf the breeding habits 
of the grey seal [Hahchoerus grypus ), as observed on the Fro 
Island*, off 'J rondhjem’s Fiord, in Norway —Mr. R. Rowdier 
Sharpe, F.Z S., read a note on the fantnil flycatcher of Western 
Australia (R/uftdura pressst), of which he had lately had for the 
Hrbt time an opportunity of examining a specimen 

Geological Society, February 23.—Robert Etheridge, 
F.R.S., president, it the chan.—Wilburn Henry Gov was 
elected a Fellow of the Society.—The following communica¬ 
tions were read :—A letter from Dr. John Kirk, communicated 
to the Society by the Right Hon. Earl Granville, dated H M. 
Agency and Consulate General, Zanzibar, December 20, 1880. 
"It may be of interest to record the occurrence here of an 
earthquake shock felt in the island of Zanzibar at 6 58 a.m., 
mean time, on the morning of the 18th mat Although the 
shock was very distinct no damage appears- to have been done to 
any buildings in town. It u now twenty-four years since a 
similar shock has been here noticed, but on the mainland, espe- 
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dolly in the vicinity of Ujiji, they are both mere common And 
more severe than at the coast. Shortly after the cable v as laid 
between Mozambique and Delagoa Bay, the communication wa» 
suddenly interrupted after one of these earthquake shock*, which 
seems to have caused the falling in of rocks by which the cable 
was crushed."—The Permian, Tnassic, and Liassic rocks of the 
Carlisle Basin, 'by T. V Holmes, F G S. The district dis- 
bussed in the author’s paper was worked over by him when 
engaged on the geological survey, and consists of those parts of 
Cumberland and Dumfriesshire which adjoin the Solway. Its 
southern boundary is, approximately, a line ranging from Mary- 
port to Kosfc Castle on tne River Calriew, and touching the Eden 
about two miles above Wetheral, On the east and north-east 
its limits are the immediate neighbourhoods of the junction of 
then vers Eden and Irthing, Hethersgill on the Hether Burn, 
Brackenhill Tower on the Line, and the border boundary on the 
Rivers Esk and Sark; and in Dumfriesshire the small tract 
south of a line ranging from the junction of Scots Dyke with Lhe 
Sark on the north-east, to Cummertrees on the south-west 
The lowest bed in this area is the great Upper Permian or St. 
Bees Sondstone, which occupies a belt of country in the neigh¬ 
bourhood of the outer boundary Directly above bt. Bees 
Sandstone, in the west of the district, lies a formation consisting 
of shales with gypsum, which, though 700 feel thick m the 
neighbourhood of Abbey Town, is nowhere visible, but is known 
solely from barings, the country west of the Caldew, and of the 
Eden below the junction of the two streams, being thickly drift- 
covered and almost seclionlcss, Jn the east of the district the 
Sr. Bees Sandstone is overlain directly by a <roft, red, false-bedded 
sandstone, called by the author Kirkltnton Sandstone, from the 
locality in which the ro^k is best seen, as well as its relations to 
the under- and overlying beds, But while there is no evidence 
of any unconformity between the St. Bees Sandstone and the 
overlying Gypseous Shales in the west, there is evidence of a 
decided unconformity between the St Bees and Kirkbnton 
Sandstones m (he east. In Carwmley Bum (for example), 
which runs into the Esk at Nctherby, only from 200 to 300 feet 
of St Bees Stone was seen below the outcrop of the Xirkhnton, 
instead of the 1000 to 1500 feet which probably exist about 
Brampton on the one hand, and in Dumfriesshire on the other 
Vet Carwmley Bum affords an almost continuous senes of sec¬ 
tions, from the (non faulted) Penman-Carboniferous junction to 
some distance above the outcrop of the Kirklinton S anas tone As, 
in addition, the shales underlying the St. Bees Sandstone are 
gypseous, both near Carlisle and at Barrowmouth, close to St Bee* 
Head, the author classed the (Upper) Gypseous Shales as Permian, 
and the Kirklinton Sandstone as Hunter Renting uncrmformably 
on the Kirklinton Sandstone, m the district between Carlisle and 
Kirklinton, are the Marls seen on the Eden, between Slanwix 
and Beaumont, and on the line between Wedhnton and Cliff 
Bridge, Kirklinton. Their unconformity is shown by the fact 
that on the line they rest on the lower, or red, bed*, and between 
Stanwix and Beaumont on the upper, or white, beds of the Kirk- 
linton Sandstone. The Marls have therefore been classed as 
Keuper, So far as the evidence goes they appear to be very 
thin, and to extend but a very small distance south of the Eden 
Lastly, the Lias appeared to the author to be unconformable to 
all the beds below, and to rest partly on the Gypseous Shales, 
partly on the Kirklinton Sandstone, and partly on the Keuper 
Marla. Of the existence of RluUic beds there was no evidence, 
all fossils hitherto found having been determined by Mr 
Etheridge (the president) Lo be Lower-Lias forms But the Lias- 
seUions are so small and few in number, and the ground so per¬ 
sistently drift-covered, that only a boring could settle the 
question.—On Astt ocottia Granlt , a new Lyssakme Hexactinelhd 
from the Silurian formation of Canada, by Prof. W. J. Sollas 
M.A., F G.S. This paper contained a description of a new 
fossil Hexactinelhd sponge from the Niagara chert beds of 
Hamilton, Ontario. It is the second oldest known example of 
the Lyssakina. 

Anthropological Institute, February S. — Major-General A. 
Pitt-Rivers, F.R.S., president, in the chair.—The election of 
the following new members was announced * A G. Geoghegan, 
E IL Man, Owen Roberts, and Bruno Muller.—Mr. W. L. 
Distant exhibited some Carib chisels from Barbadoes, which had 
been sent to him by Mr. W. J. Sollas of Bristol. They were 
taken with about too more from a cave, and were Found six or 
eight inches below the surface. The cave is about 330 feet 
above the lea level, and is situated at a distance of two miles 
from the coast.—Mr. A. L. Lewis read a paper on two stone 


circles in Shropshire. Between five md six miles west of 
Miniterly is a circle of «-mall stones known u the 11 Hoarstone. 11 
The largest stone is in the centre and is surrounded by thirty- 
three stones and fragments arranged in a circle about 74 feet in 
diameter. About a mile and a half In a south-westerly direction 
from the Hoarstone is another circle called in Gough’s 11 Camden’s 
Britannia 11 "Madge’s Pinfold ” Here thirteen atones and three 
fragments stand and lie in an oval ring, the diameters of which 
are about 86 feet and 92 feet, the longest diameter running 
north-west and south-east.—Miss A. W. Buckland read a paper 
on surgery and superstition in neolithic times, the object of 
which was to bring before the Institute the frequent use of 
trepanning in Neolithic times, as moved by the late Dr. Broca ; 
to call attention to the proofs he has given of the facts, and to 
hu explanation of the reason of the practice, and of the super¬ 
stitions associated with it, is also its connection with the use of 
cranial amulets 

Physical Society, February 26.—Prof. Fuller in the chair. 
The former resolution regarding the moneys of the Society 
for investment was adopted.—Dr O. J. Lodge exhibited a 
mechanical apparatus illustrating Lhe fact that conductors of 
electricity are opaque to li^ht, and showed by means of a 
Wheatstone's photometer, which combine 1 ; two circular motions 
into a harmonic one, how the plane of polarisation of a beam of 
light passing through a magnetic medium is rotated.—Mr, C. V. 
Iloys exhibited hi* new* integrating machine, which is the only 
one illustrative of the mathematical process of integration, and 
is therefore specially valuable for teaching purposes —Mr. 
Shelford Bidwell read a paper on the telegraphic transmission 
of pictures of natural objects The process is explained as 
follows ■—The positive pole of a battery is connected through a 
set of resistance coils to a piece or plahnum wire, and the 
negative pole to a plate of zinc, upon which is placed a sheet of 
paper moistened with a solution of potassium iodide, The 
negative pole of a second baLtery is connected through a sele¬ 
nium cell with the same platinum wire, and the posiLive pole to 
the zinc plate 'lhe point of lhe platinum wire is pressed upon 
the paper, and Lhe selenium being exposed to a strong light, the 
variable resistance is so adjured that the currents from the two 
battencs which pass through the paper in opposite directions 
exactly neutralise each oilier. The platinum point will now 
make no mark when drawn over the paper , but if the selenium 
is shaded, its resistance is immediately increased the current 
from the first battery then predominates, and the path of the 
platinum point across Lhe paper is marked by a brown line due 
to lhe liberation of iodine, lhe line u> fainter the feebler 
the light 1* This arrangement has been applied by Mr 
Bidwell in his " telephotograph," exhibited to the meet¬ 
ing The transmitter consists of a brass cylinder mounted 
on a ‘■crew spindle which carries the cylinder laterally ^ inch at 
each revolution A pin-hole in the middle of lhe cylinder allows 
light to fall upon a selenium cell placed behind it within the 
hollow cylinder lhe cell is connected in circuit with a battery 
ami Lhe line The receiver consists of a similar metal cylinder 
mounted <0 as to lotatc synchronously with the first, and having 
a platinum point pressing upon a sheet of chemical paper 
wrapped round the cylinder This receiver and transmitter are 
connected up as described above with tw r o batteries and a set of 
resistance-coils The image to be transmitted is focussed upon 
the cylinder of the transmitter and the resistance adjusted, and 
the receiving cylinder covered with seuMtised paper The two 
cylinders are caused to rotate synchronously, the pin-hole in the 
course of Us spiral path covering successively every point of the 
focussed picture. The amount of light falling upon the selenium 
will be proportional to the illumination of that particular spot of 
the projected image which is for the time being occupied by the 
pin-hole, and the intently of the line traced by the platinum 
point in the receiver will vary in the same 1 ropnrtiom These 
variations will produce a picture which, if Lhe instrument were 
perfect, would be a counterpart of that projected upon the 
transmitter. Simple designs cut out of tin foil and projected 
by a lantern have been successfully transmuted. With 
selenium and paper of greater sensitiveness more perfect 
results might undoubtedly be ■ obtained—Professors Ayrton 
and Perry showed an experiment Illustrating their plan for 
sending light and shade images by electricity. A selenium 
cell was connected in circuit with a battery and a coil of wire 
surrounding a tube along which a beam of light passed. A 
shulter having a small magnet allacked was suspended in the 
tube like a galvanometer rnin-or, so that when a current traversed 
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the coils the shutter was deflected 50 as to close or partially close 
the tube and shut off the beam of light. It will be understood that 
when a ray of light fell on the cell and diminished its resistance, 
the current in the coils would increase to a degree proportional to 
the intensity of the ray, and thus the shutter would proportionally 
cat off the light in the receiver If now a number of these 
elementary circuits were combined so as to provide a mosaic of 
cells to transmit the reflected image of an object, and a screen 
to receive the corresponding beams of light controlled by the 
shatters at the other end of the line, there would he a means of 
sending light and shade images by wire A rapidly rotating 
arm carrying a row of cells upon it might answer for a stationary 
mosaic transmitter, and need fewer cell?, wlulc a Japanese mirror 
having its curvature altered by electromagnets behind might be 
made to act as a receiver , the "magic” images of that mirror 
being due to inequalities of curvature Prof Ayrton agreed with 
Mr. Bid well in hi', conclusion that selenium cells of high rel¬ 
iance were more sensitive to light than cells of low resist.ince 
Dr Coffin suggested that Mr Bidwell should adopt other thin 
the cylindrical form of receiver, and move an image of the 
object across the pin-hole. Prof G C Foster advised bringing 
the light always on one and the same part of the selenium cell. 

Quekett Microscopical Club. February 25.—T C White, 
president, in the chair — len new Members were elected, and 
numerous donations received,—A communication was made by 
Mr A D Michael, announcing the discovery by Mr Beaulah 
of Myobia mustuh upon a mole, this parasite having been pre 
viously regarded as one confined to mice A discussion ensued 
as to the frequent errors in clarification and nomenclature 
arising from insufficient observation —'Ihe Rev. J K Fase 
exhibited and described n convenient form of grooving slide, 
which could be used either with high or low-power objectives. 

Institution of Civil Engineers, lebruary 22—Mr. Aher- 
nelhy, F R S E , president, in the chair.—"I he paper read was 
on the weight and JimiLing dimensions of girder bridge*, by Mr. 
M. am Enue, Assoc. M Inst C E 

Edinburgh 

Royal Society, February 7 —Prof Maclagan, vice-pre¬ 
sident, in the chair.—After reading the obituary notices of Lord 
Ormidale, Dr. Shaipey, Mr Lasscll, and other deceased I 1 cllows, 
the chairman called on l'rof George Forbes to commumcale Ills 
paper on a simple and accurate method of determining the 
longitude of a place by a single observer witboul the aid of any 
instrument foi measuring time The method consisted in taking 
advantage of the daily change 111 the moon’s declination, w hicli 
for four or five days during each lunation was sufficiently rapid 
to be measured with considerable accuracy by means of a sextant 
and artificial horizon The calculations and reductions w erL loo 
intricate to be effected save by a method of approximation and 
interpolation such as that which the author had given in his 

E iper —Mr. J. Y. Buchanan read a short paper fiom Prof. 

iversidge descriptive of a specimen of Stilhite that had been 
brought by the Challenger from Kerguelen's Island.— Prof J 
Blyth gave an interesting account of certain experiments which 
he had made with a simple form of selenium cell. Two ordinary 
metal combs with every alternate tooth broken away were set 
close together, so that each remaining tooth in either fitted with¬ 
out touching into the interstice between two remaining teeth in 
the other. The two combs were then brought into electrical 
contact by the selenium, which was poured in between the teeth, 
and thus a selenium cell was formed with a large surface and 
*<raall resistance. In one special form of cell the combs were 
bent round a glass tube, inaide which a singing flame was set. 
The accompanying rhythmic fluctuations in the luminosity of the 
flame were reproduced ns sound in the telephone receiver. The 
difficulty of getting good selenium at the time induced the author 
to try if amorphous phosphorus would serve os a substitute. A 
11 radial cell,’ r in which the interstices between the dove-tailing 
electrodes, were filled with phosphorus, was found to be not 
sensitive to light; but such an arrangement waa discovered to be 
a battery in Itself, giving nse to currents which varied with the 
pressure that was brought to bear upon the phosphorus This 
; property at once suggested a phosphorus cell as a possibly' useful 
; transmitter in a telephonic circuit. Another curious effect Was 
noted, vk that phosphorus under the action of a variable current 
glowed with a beautifully varying phosphorescence.—Mr. AUken 
! communicated further experiment! on the formation of foga 
His former experiments he had repeated at as low temperatures 
■« 8* F. # invariably finding that in filtered air no fog formed. 


Discussing the production of dry fogN, 1 e fogs that are formed 
m non-sa{uratid air, the author pointed out that certain kinds of 
fog-forming dust were much more efficient 111 Lheir action than 
others. Some, m virtue probably of their deliquescent properties, 
formed clouds in non-saturated air , other; only acted in satu¬ 
rated air; while a third class required the air to be super-saturated. 
In connection with the change of state of moisture in the atmo¬ 
sphere, Mr. Aitken explained the formation of the various forms 
of ice-crystals by application of the principle that the slower the 
crystallisation the more regular and simple it is Hence complex 
types of crystals betoken a rapid crystallisation The paper 
ended with a few instructive remarks upon liquid surface-tension 
as an important factor in the growth and coalescence of rain¬ 
drops as they descend towards tne earth —Prof. Tail, in a short 
note on thermal conductivity, intimated that he had solved the 
equation for conduction, taking into account the lemperature- 
variations of the conductivity and specific heat, lie further 
poinLed out that, at least in the case of iron, most of the decrease 
w ith temperature that apparently takes plicc in the value of the 
conductivity is in all likelihood referable at once to Lhe change 
in specific heat , so that perhaps after all conductivity varies 
very slightly mdeed^with temperature, and is practically constant 
through ordinary ranges. Prof Tmt also gave a simple experi¬ 
mental illustration of the diminution 111 the surface tension of 
water produced by heating A red-hot poker was held close 
over a level water surface on which Lycopodium dust was 
sprinkled, when at once the dust was drawn aw*ay to cooler 
legions as if violently repelled by the strongly-heated metal — 
Dr Ilayu aft communicated a paper in which he showed that 
the hepatic cells of man and other domestic -immals, several of 
whiJi he had examined, are possessed of hue cell-walls These 
may be demonstrated by pi icing a few scrapings from a fresh 
organ on a slide, and pressing the cover-glass down so as to 
crush them, 'lhe membranes arc then to be seen projecting 
from the half-broken cells, or scattered about the preparation 

Boston, Mass , U.S.A. 

American Academy of Arts and Sciences, February 9 — 
The president, Prof. J, Lovering, in the chair —Prof H P. 
Bow ditch presented some observations on the senses of sight 
and touch An observer having noticed the position of a point 
it the centre of a target, shut Ills eyes, and after a measured in 
tcrvnl of time attempted to touch this point agun. It was found 
that the attempts were more successful when two seconds had 
elapsed than in the cases when more or le<s time had intervened 
—Mr. N D C Hodges read a paper upon the thermodynamic 
baMh for the kinetic theory of gases By means of the funda 
menfal equations of thermodynamics the mathematical analysis 
of tlie kmelic theory results at once , and an expression is ob¬ 
tained for the absolute mass of a molecule —Prof TicKering, 
in a paper on variable stars, discussed their changes in brilliancy 
and grouped them according to a new Jaw—Mr. Arthur Scarle 
gave some of the results of his observations on the zodiacal 
light,—Mr Harold Whiting, in an abidiact of a forthcoming 
paper, stated that he had found the rate of propigahou of what 
may be called the magnetic wave to vary from 30 feet to 300 
feet per second —Prof Go*s presented some ob-enntions on 
the strength of fir beams 

PAnis 

Academy of Science!, February 21 —M Wurlz in the 
chair—The following papers were lead —Meridian observa¬ 
tions of small planeii at Greenwich ind Paris Observatories 
during the fourth quarter of 1880, communicated by M Moucbez. 
—Oil the parallax of the sun, by M. Faye. He indicates in a 
table nine method? of determining the earth’s distance from the 
sun He holds that the method of physicists is best, that the 
sun’s parallax, S"'S 13, 15 now determined by them to within 
of a second , and that the seven astronomical methods converge 
more and more towards this result, and tend to confirm it, with¬ 
out having equal certainty —Male eels, compared with the 
females, by M Robin.—General considerations on the Crus¬ 
tacean fauna of great depths in the Cambbean Sea and the Gulf 
of Mexico, by M. Alph. Milne Edwards 7his deals with some 
results of the cruises in th e Blake Many new Crustacean species 

were obtained, and certain groups previously thought foreign to 
American waters were found abundantly at great depths Ano- 
mouran and mocrouran Crustacea there abound Numerous forms 
intermediate between group? that have been thought very 
distinct are discovered (and the author cites several examples) 
—New clinical researches tending to prove that the cerebellum 
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Lfi the co-ordinating nerve-centre for movements necessary to 
■finding and walking, considered in all their forma, by M. 
BouiUaud —On the aystems of faults or diaclases which traverse 
the senes of stratified formations ; new examples furnished by 
Cretacean strata in the environs of Etretat and Dieppe, by M. 
Daubr^e.—On Fuchsian function", by M Pomcard —A letter 
of Ainp&re was presented.—On a class of Abelian integrals and 
on certain differential equations, by M. Picard —On an mte- 
grator, or instrument for graphic integration, by M. Abdank- 
Abakanowicz.—On the cooling power of gases ami vapours,, by 
M. Witz. He infers equality of Lhe cooling powers of dry air 
and air saturated with moisture Phe cooling power of coal-gas 
compared with that of air is equal to 3*48, that of sulphurous 
acid docs not exceed o*6i (the pressure being 760 mm ). The 
velocities of cooling increase marc quickly than the 1*233 power 
of the excesseii. tor steam they increase proportionally to the 
O 83 power —On the surfaces of revolution limiting liquids de 
prived of weight, by M. Terquein —On radiophony third note 
by M Mercadier He pioves that the radiophomc effects arc 
due to vibratoiy motion caused by alternate heating and cooling 
throdfeintenmttent radiations, principally in the gaseous layer 
adherent to the solid wall struck by these radiaLionB; the 
anterior wall in opaque receivers, the posterior in trans¬ 
parent receivers —Magic mirrors of silvered alas?, by M 
Laurent. He uses either pressed glass (polishing the sur¬ 
face apposite to the projections), or thin glas> of commerce 
(engraving a hollow design on it) —On pyridic bases, by 
M. de ConinLk —On the hystolysiii of the muscles of larva 
during Lhe pos f -embryonic development of Diptera, by M. 
Viallancs. This relates Lo the phenomena of disappearance of 
muscles as the inject parses into the state of pupa .—On a 
new larva of Ce^toides belonging to the type of the Cysticerciis 
of Anon, by M. Villot.—On a new form of segmentary organ 
in Trematodes, by M. Macc —Researches on the circulation and 
respiration of Ophiures, by M. Apostolid&s. lhe circulatory 
system is formed of the general cavity and the spaces connected 
wi'h it; and lhe respiratory sacs by their alternate contraction 
and expansion, draw the blood into the pcnstomachal cavity, 
then drive it to the periphery This explains how the san¬ 
guineous liquid, bathing all the organs, respires, nnd is set in 
motion —On a method of coloration of infusoria and ana¬ 
tomical elements during life, by M, Certes, Placed in a 
weak solution of chmoline blue, or cyanine, Infusoria 
take a pale blue colour, and may continue tn live twenty- 
four to thirty-six hours After twenty-four hours in a moist 
chamber, the white corpuscles of a frog’s blood, coloured 
with cyanine (in serous solution) show amoeboid movements 
Chmoline blue is, par excellence, the reagent of fatty matter 
(which is quite absent in nuclei and nucleoli) —On the per¬ 
manence of prussic acid during a munth in the bodies of animals 
poisoned with this substance pure, by M llrame. A rabbit and 
a cat were poisoned with 1 gramme of the substance each. In 
such done it seems to preserve the animals perfectly at least a 
month, remaining in the tissues (especially those oT the stomach), 
with which it seems to become intimately united. 

February 28.—M. Wurtz in the chair.—The following papers 
were read —On the attenuation of virus and its return to 
virulence, by MM. Pasteur, Chamber land, and Roux. The 
bacterium of tharbon in artificial cultivation produces true germs 
(unlike the microbe of chicken cholera, which multiplies by 
division), whose virulence is not affected by air. This spore- 
production can be hindered by cultivation at i6° or at 4 2 a Lo 43”. 
The mycelian product, in the latter case, becomes sterile after 
about a month , up to that point reproduction is easy, but the 
virulence is gone after the first eight days, in which time it 
passes Lhrough various stages of attenuation. The secret of 
causing a return of virulence consists in successive cultivation in 
the bodies of certain animals, lhe facts throw light on the 
etiology of epidemics —Action of hydracids on halogen salts 
containing the same element, by M. Berth clot Compounds so 
ormed exist both in the case of alkaline salts, where they are 
denoted by absorption of gas, liberation of heat, and special 
reactions, and in the case of metallic salts properly so colled, 
where they ore obtained crystallised —M. de Lesseps presented 
a fifth senes of documents relating to the history of the Suez 
Canal.—On the disinfectant and anti-putrid action of vapours 
of nitrous ether, by M. Peynuion. Its action is shown both from 
Laboratory and hospital observations. It has the advantage of an 
agreeable and harmless smell.—On a new definition of the surface 
ot waves by M, Darboux.—On the development of the infinite 
product (1— *), (1 - *■) (1 -**) (l by Mr. Franklin.— 


* On radiophony, by M. Mercadier He makes thermophomcp*Ia f 

or phonic thermomultiplurs (after the analogy of electric thermo- 
multipliers), for study of radiant heat, a single element consisting 
of a snort glass tube containing a thin plate of smoked foil or 
mica, and several such being connected by caoutchouc or metal 
tubes lhe air in these tubes vibrates longitudinally, and by 
lengthening them he gets thermo sonorous pipes, having the same 
1 properties as ordinary sounding-pipe* —Application of Talbot's 
I fringes to determination of the refractive indices of liquids, by 
M. ilunon —On the displacement nf the soda of chloride of 
sodium by hydrate of copper, by M. Tommasi This takes place 
even at a low temperature (4 0 to 5"). With pure sodium chloride 
the reaction is almost instantaneous Potassium chloride gives 
like results.—On the heats of combustion of some alcohols of 
the allylic senes and of aldehydes which aie isomeric with them, 
by M I ougmmnc —On the products of decomposition of proteic 
matter", by M RIennard.—On a synthetic liomologuc of pel- 
letierine, by M litard,—On a cause of alteiation or canvas, by 
M. Balland This relates to an observation by Dr Tripier on 
some rusty-colourcd hammock canvas used by the Algerian army 
in 1S47. Tins showed dark spots after washing, and went to 
pieces m use The spots were probably due to iron sulphide 
produced by alkaline sulphides 111 the artificial soda and by iron 
nxide fixed by the stud in manufacture. The sulphide passed to 
the state of sulphate 111 air by a combustion involving the 
tissue —Contribution to the study of trichinosis, by M. 
Chatin —Contribution to the phy-iological action of urea and 
of ammomacal sails, by MM Richet and Moutard-Martin. Inter 
aha , it 15 singular that injection of a concentrated solution of 
urea increases the elimination of witer more than of urea. In 
uremia death cannot be attributed to non-elimination or the 
ammomacal salts of urine,—On Lhe inflammatory nature of the 
lesions produced by the poison of the Bothrops serpent, by MM. 
Couty and De Lacerda —On the pulmonary alterations produced 
by long stay in the purifying chambers of gas-works, by M. 
Poincar^ Animals kept eight months in those cliambers showed 
in the lungs an accumulation of epithelial cells in some alveoli, 
but especially a prudigious nuclear proliferation in the connective 
tissue This shows that it is not without clanger to subject 
children with whooping-cough to similar treatment —Relation 
of the cylinder axis and the peripheral ncrve-cells with organs 
of sense in insects, by MM. Kunckel and Gazagnaire In insects 
every nervous enlargement consists essentially of a bipolar cell 
(true nerve-termination), connected on one hand with the cylin¬ 
der axis of the nerve-fibre, and on the other with a nerve-rod 
which is its prolongation, this rod is surmounted by a hair 
properly so called, or a transformed hair —On the gemmation 
of Tyro soma, by M Joliet.—Antiquity of Elcphas primi$entus 
(Blum) in the sub Pyrenean Valley, by M, Caraven-Cochin. It 
seems to have appeared first after the diluvium of the plateaux 
on the old Pleistocene spread^ in a nearly horizontal sheet over 
Tertiary and other strata. 
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THURSDAY, MARCH 17, 1881 

SIR WILLIAM HRRSCHEL 1 
' It. 

ERSCHEL’S removal from Bath to Datchet appears 
to have been brought about by the unwillingness 
he felt, at the time of his visit to London, to continue the 
toils of teaching, which, with the tastes he had now 
formed, his sister tells us, “ appeared to him an intoler¬ 
able waste of time," and he chose rather the alternative 
of a salary of 200/ from the king. 11 Never bought 
monarch honour so cheap 1 ” exclaimed his friend Sir 
Thomas Watson, to whom alone the sum was mentioned, 
all other inquirers being simply assuied that "the king 
had provided for him '* From letters received by the 
family at Bath during Herschel’s stay in London, they 
had been led to infer that the king would not suffer him 
to return to his profession again Hcrschel took part in 
the musical service at St Margaret’s Chapel at Bath for 
the last time on Whit-Sunday, 1782, when Lhe anthem for 
the day was of his own composition 

On August 1 he arrived at Datchet “ The new home 
was a large neglected place, the house in a deplorably 
ruinous condition, the garden and grounds overgrown 
with weeds’ 1 But these circumstances had no effect 
upon him , there was a laundry which would serve as a 
library, and roomy stables winch were just suitable for the 
grinding of mirrors, and a grass-plot where 11 the small 
twenty-foot" could be erected Under such conditions 
the end of the introductory epoch of his life, as Frof 
Holden expresses it, was reached henceforth he lived in 
his obscivatory, rarely leaving it, from his forty-fourth 
year onwards, except for short penods to submit his 
classic memoirs to the Royal Society, and even selecting 
for such visits periods when moonlight interfere with the 
work of the telescope We arc told that much of his time 
was occupied, soon after he was settled at Datchet, in 
going to the Queen's Lodge, to show objects thiough the 
7-feet reflector to the king and Court, but “ when the 
days began to shorten, this was found impossible, for the 
telescope was often (at no small expense and risk of 
damage) obliged to be transported in the dark back to 
Datchet, for the purpose of spending the rest of the night 
with observations on double stars for a second catalogue ” 
In his paper entitled “An Account of Three Volcanoes 
in the Moon," communicated to the Royal Society in 
1787, Hcrschel refers to pievious observations of a 
similar kind, and Prof Holden gives a translation of a 
letter written by Baron de Zach, from London, to Bode, 
the editor of the Berliner Jahrbuth y in which these 
observations are mentioned. An occupation of a star at 
the moon's dark limb was to take place on the evening 
of May 4, 1783, and was observed by Hcrschel and Dr 
Lind, a physician in Windsor Mrs. Lind also placed 
herself at a telescope to watch the phenomenon 
11 Scarcely had the star disappeared before Mrs, Lind 
thought she saw it again, and exclaimed that the star 
had gone in front of, and not behind, the moon. This 
provoked a short astronomical lecture an the question, 
but still she would not credit it, be causal she saw differ¬ 
ently. Finally Herschel stepped to the tdlescope, and m 

1 Continued from p 431 \ 
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fact he saw a bright point on the dark disk of the moon, 
which he followed attentively It gradually became 
fainter, and finally vanished,’' . Zach professes to 
report what actually fell from Herschd’s lips Mrs 
Lind’s observation might be supposed to refci to the 
apparent projection of a star upon the moon's dark limb, 
of which we have other instances, but that after an astro¬ 
nomical lecture, howevei brief, Herschel should have 
looked into the telescope and still found the same 
bnghL point is hardly leconrilable with this explana¬ 
tion and further if there was no misapprehension of 
Herschel’s words on Zach’s pail, he seems to have 
ascribed the appearante to a lunar volcano 

In 1783 Herschel mained a daughter of Mr James 
Baldwin, a meichant of the City of London, and the 
widow ot Mr John Pitt she was entirely interested in 
his scientific pursuits, and brought hun a considerable 
jointure. Their only child uas John Frederick William, 
born March 7, 1792 

Writing in 1783, Hcrschel says he had finished his 
third review of the heavens, which was made with the 
same instrument as the second, but with the power in¬ 
creased fiom 227 to 460 It extended to all the stars of 
Flamsteed’s Catalogue, " together with every small star 
ahouL them to the amount of a great many thousands 
of stais" He tells us of this thud review, that he 
had “many a night, in the course of eleven or twelve 
hours of observation, carefully and singly examined not 
less than 400 celesLial objeUs, besides taking measures, 
and sometimes viewing a particular star for half an hour 
together " The summer months of 1783 were occupied 
in energetic efforts to get the large 20-fect reflector ready 
for observations dunng the ensuing winter, and with 
success, Lhe sweeps for the fourth review of the heavens 
were commenced before the end of the year Caroline 
Hcrschel relates Lhat at lhe end of 1783 her search for 
comets and nebula? was interrupted to write down her 
bi other’s observations with the large 2o-foot, and states 
thaL in the early use of so cumbrous an instrument and 
its appurtenances in the open air, she could give u a 
pretty long list of accidents 11 which were near proving 
fatal to her brothei or to herself 

In the long days of the ensuing summer months many 
10- and 7-feet minors were finished Pi of Ilolden 
mentions that in 1785 the cost of a 7-feet telescope, six 
and four tenths inches apeiture, stand, eyepieres, flee, 
complete, was 200 guineas, and a 10-feet was 600 
guineas A 20-feet telescope would cost from 2500 to 
3000 guineas Herschel made four 10-feet telescopes 
for the king, one of which was delivered m July, 1786. 
as a present frojn the king to the Observatory of Gottin¬ 
gen Later a 7-feet telescope complete was sold for 100 
guineas. F01 a 10- and a 7-feet telescope the Prince of 
Camno paid 2310/ 

Prof Holden reproduces a letter addressed to Bode 
about this time by,De Magellan, which appeared in the 
Jahrbueh for 1788, from which we make one or two 
extracts He writes — 14 1 spent the night of the 6th of 
January at Herschcl's at Datchet, near Windsor, and had 
the good hick to hit on a fine evening He had lus 20-foot 
Newtonian telescope in the open air and mounted in his 
garden very simply and conveniently It is moved by an 
assistant who stands below it ... In the room near it 

x 
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sits Herschel's sister, and she has Flamsteed's Atlas open 
before her As he gives her the word she writes down 
the declination and right ascension, and other circum¬ 
stances of the observation. In this way Herschel 
examines the whole sky without omitting the least part 
, . . He has already found about 900 double stars and 
almost as many nebula: I went to bed about one 
o’clock, and up to that time he had found that night 
four or five new nebula: The thermometer in the 
garden stood at 13 0 Fahrenheit, but in spite of this 
Herschel observes the whole night through, except that 
he stops ever> thiee or four hours and goes in the room 
for a few moments For some years Herschel had 
observed the heavens every hour when the weather is 
clear, and this always in the open air, because he says 
that the telescope only performs well when it is at the 
same temperature as the air , He has an excellent 
constitution, and thinks about nothing else in the world 
but the celestial bodies ” 

An account of the discoveries made with the 20-feet 
instrument and the improvements effected in its mecha¬ 
nical parts during the winter of 1785 is given with the 
catalogue of the first 1000 new nebula: in the Phil Trans 
1786 The house at Datchet being found to be more 
and more unfit for the requirements of the family, 
Herschel removed in June 1785 to Clay Hall in Old 
Windsor, but here “a litigious woman r for a landlady 
brought unlooked-for troubles, and on April 3, 1786, the 
house and garden at Slough were taken, and all appa¬ 
ratus and machineiy immediately removed there “ The 
lasL night at Clay Hall was spent,” as Caroline Herschel 
records, “in sweeping till davhght, and by the next 
evening the telescope stood leady for observation at 
Slough w Here Herschel resided for thirty-six years, or 
from 1786 until his death As Arago has said of this 
spot, “ On peut dire hardiment du jardin et dc la petite 
maison de Slough, que, e’est lc Lieu du monde ou 1I a 6 t6 
fait le plus de d^cou\crtcs Le nom dc ce village ne 
pdrira pas , les sciences le transmettront rtfligieusement k 
nos derniers neveux " 

On Januar) 11, 1787, Heischcl discovered two satellites 
to the planet Uranus, and Prof Holden relates, before 
making known his discovery to the world, he satisfied 
himself by this crucial test he prepared a sketch of 
Uranus attended by his two satellites, as it would appear 
on the night of February 10, 1787, and when the night 
came “ the heavens displayed the original of my drawings, 
by showing, in the situation I had delineated them, the 
Georgian planet attended by two satellites I confess that 
this scene appeared to me with additional beauty, as the 
little secondary planets seemed to give a dignity to the 
primary one, which raises it into a more conspicuous 
situation among the great bodies of the solar system." In 
the subsequent announcement of the discovery of four 
additional satellites of Uranus it is now generally conceded 
that Herschel was misled by minute stars his American 
biographer indeed conjectures that he may have seen 
Ariel on March 27, 1794, and Umbriel on April 17, 1801, 
but however this may be, the discovery of these satellites 
in the strict sense of the term is considered due to the late 
Mr. Lassell, who, from repeated observations, was enabled 
to assign their periods of revolution and mean distances 
from the primary 


Herschel dates the completion of the celebrated 40- 
feet reflector from August 28, 1789, when he writes : 
“ Having brought the instrument to the parallel of Saturn 
I discovered a sixth satellite to that planet, and also saw 
Saturn better than 1 had ever seen them before" On 
September 17 following a seventh satellite was discovered 
with the same instrument, of which we shall have occasion 
to say more, when we come to treat of the subjects included 
m Prof Holden's last chapter. 

Although Herschel’s relations with his contemporaries 
were usually of the most pleasant kind, there were several 
occasions upon which he appears to have been somewhat 
irritated by their comments respecting his work and 
writings, as in the case of the discovery, or rather sup¬ 
posed discovery, of mountains of great elevation upon 
the planet Venus, claimed by Schroter of Lilienthal, and 
described in a paper which appeared in the Phil Trans. 
for 1792 HerschePs memoir, “Observations on the 
Planet Venus, " in the Phil Trans of the following year, 
is viewed by Holden as intended far more as a rejoinder 
for detractors at home than for the astronomer abroad 
At this time he considers there certainly existed a feeling 
that Herschel undervalued the labours of his contempo¬ 
raries, an impression no doubt fostered by his general 
habit of not quoting previous authorities in the fields in 
which he was working • but he is nevertheless of opinion 
that “his definite indebtedness to his contemporaries was 
vanishingly small Jl The work of Michcll and Wilson he 
always mentioned with appreciation Some annoyance 
may have been evinced that the papers of Christian 
Mayer, 11 De novis in ccnlo sidereo phenomena” (1779), 
and “ Peobachtungen von Fixtcrntiabanten" (1778), 
should have been quoted to prove that the method which 
he had proposed in 1782 for determining the parallax of 
the fixed stars should not have entirely originated with 
himself, but hi* biographer affiims that in the Memoir of 
Caroline Herschel there is direct proof that it did so, 
and further it is shown in his Catalogue of Double Stars 
His proposal to call the minor planets detected by Piazzi 
and Olbers (Cnes and Pallas) asteroids also led to much 
criticism, and Prof Holden transfers from the first 
volume of the Edinburgh Review part of an article on 
the subject, as it is remarked, “ simply to show the kind 
of envy to which even he, the glory of England, was 
subject 11 

In the Diary and Letters of Madame D'Arblay we find 
various personal reminiscences of visits paid to Herschel 
both by herself and Dr Burney between 1786 and 1799 
In 1793 Herschel was a witness for his friend James 
Watt in the case of Watt v . Bull, tned in the Court of 
Common Pleas, and it appears that lie visited Watt at 
Heathfield in 1810 In the “Life and Letters of Thomas 
Campbell,” edited by William BeaUie, is published a 
letter from the poet, describing his meeting with Herschel 
in September, 1813 11 His simplicity, his kindness, his 

anecdotes/' writes Campbell, “his readiness to explain^ 
and make perfectly conspicuous too—his own sublime 
conceptions of the universe are indescribably charming- 
He is seventy-six, but fresh and stout; and there he sat, 
nearest the door, at his fnend’s house, alternately smiling 
at a joke, or contentedly sitting without share or notice in 
the conversation. Any train of conversation he follows 
implicitly; anything you ask he labours with a sort of 
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boyish earnestness to explain.” Campbell relates that 
he was anxious to get from him as many particulars as 
he couldt respecting his interview with Buonaparte, when 
First Consul, who, it had been reported, had astonished 
him by his astronomical knowledge. This interview must 
have taken place m 1802, his sister's Memoir recording 
that he left Slough on July 13 in that year to go to Fans, 
returning on August 25 with his son (who had accom¬ 
panied him) dangerously ill The result of Campbell's 
inquiries was hardly confirmatory of the reports which 
were prevalent. “The First Consul," he said, "did 
surprise me by bis quickness and versatility on all 
subjects; but in science he seemed to know little more 
than any well-educated gentleman, and of astronomy 
much less for instance than our own king. Hi» general 
air was something like affecting to know more than he 
did know 91 There would seem to be no other record of 
this interview; Lalande, gossip that he was, has no 
reference in his notes for 1802 to Herschel's visit to 
Paris, though he, in common with other French astro¬ 
nomers, as Cassini, Mechain, Legendre, had visited at 
Slough, and might be supposed to be interested in 
HerschePs return-visit to the French capital In a letter 
to Alison, written in December, 1813, Campbell reverts 
to the pleasure which the day spent with Herschel had 
afforded him; in this letter he repeats it was "not true, 
as reported, that Buonaparte understood astronomical 
subjects deeply, but affected more than he knew " 

The occurrences of the later years of HerschePs life are 
very briefly noticed by Prof Holden. All through the 
years 1814-1822 his health was very feeble. The severe 
winter of 1S13-14 told materially upon him. In 1814 he 
attempted to re-polish the mirror of the 40-fect telescope, 
but was obliged to give up the work. He found it 
necessaiy to make frequent excursions for change of 
air and scene In December, 1818, he went to London 
to have his portrait painted by Artaud, and while there 
his will was made Particulars of the will appeared in 
the Gentleman's Magazine for 1822, p 650 , the instru¬ 
ments, telescopes, observations, &c, were given, on 
account of his advanced age, to his son for the purpose 
of continuing his studies " It is not necessary to say 
how nobly Sir John Herschel redeemed the trust con¬ 
fided to him. All the world knows of his Survey of the 
Southern Heavens, in which he completed the review of 
the sky which had been begun and completed for the 
northern hemisphere by the same instruments in his 
father's hands " During the next three years the time he 
was able to spend in work was devoted to putting his 
papers in order, but he was daily becoming more and 
more feeble. 

Herschel died on August 22,1822, at the age of eighty- 
four years He was buried in the church of St Lawrence 
at Upton, near Slough, and a memorial tablet was placed 
over his grave with an epitaph which some have ascribed 
to the late Dr. Whewell, others to a Provost of Eton, 
with three lines from which we may close the present 
notice, reserving for a concluding article the consideration 
of the scientific labours of William Herschel, which forms 
the subject of Prof. Holden’s last chapter. 

" Novxs artu adjumtntit tnnurus 
Qua xpse excogitavti it pirfrcU 
Ccriorum perrufat elaustra 

J. R. Hind 


A POLAR RECONNAISSANCE 
A Polar Reconnaissance: bang the Voyage of the 
11 Isbjorn ” to Novaya Zemlya m 1879. By Albert H. 
Markham, F R G S., Captain R N. Maps and Illus¬ 
trations (London ; Kegan Paul and Co., 1881) 

11 RECONNAISSANCE 11 in military parlance is, we 
understand, a preliminary to a serious attack in full 
force , and in this sense Capt. Markham evidently uses it 
in the work before us Had we any doubt of this, on a 
perusal of Capt Markham's story of his summer cruise, 
the preface by Mr. C R Markham would set that doubt at 
rest But indeed the whole tone of the volume bears on 
the resumption by Government of the search for the Pole, 
and Mr. Markham's preface is essentially a catalogue of 
the qualifications of the Captain for the command of an 
Arctic expedition. Apart from the questionable taste of 
this preface and the unpleasant feeling that the book as a 
whole has been written with a purpose, most of those who 
are competent to form an opinion will agree with us that 
in this direction Capt Markham’s work is premature 
There is, we are glad to think, little chance of any 
Government Polar Expedition being sent out for a long 
time to come. No good could accrue to either science or 
navigation from an expedition similar to our last expensive 
failure, and even the additions to mere geography could 
be of the most trivial importance While we should be 
glad enough to see the whole of the Polar area explored, 
and to know whether the "apex of the world” is land or 
water, we are content to wait until polar problems of 
much greater scientific importance are solved The 
result of Sir George Nares's expedition has been to 
compel the enthusiasts on behalf of the Smith Sound 
Route to abandon it as hopeless, and seek for some other 
gateway to the Pole. In this it may be found they have 
been too hasty, for indeed our knowledge of the con¬ 
ditions of the Polar area is of the scantiest The expe¬ 
dition sent out in the Jeannette by Mr. Gordon-Bennett 
has been given up by many for lost ; though we are glad 
to learn that the U,S Government have resolved to send 
out a search expedition Within recent years the route 
by Iranz-Josef Land has become a favourite with many, 
though why this should be so it is difficult to fathom, 
seeing that we know scarcely anything about it. It was 
discovered six years ago by the Payer-Weyprecht expe¬ 
dition, and since then it has been twice visited—by the 
Willem Barents in 1879, and by Mr. Leigh Smith in his 
yacht last year. Mr. Smith, as we showed at the time of 
his return, did some excellent work, having traced the 
land to a considerable distance to the north-west He 
returns again next summer, and we trust he will be able 
to add still farther to our knowledge not only of the land 
itself, but of its physical and biological conditions, past 
and present. One or two enthusiasts who hail the 
discovery of a barren Arctic islet as if it were a new 
world, have rushed to the conclusion that Franz-Josef 
Land would form an excellent basis from which to storm 
the Pole. But wfc consider it useless to discuss the 
question. In a recent article we showed that in every 
country but our own scientific geographers have come to 
the conclusion that a mere search for the Pole is a wanton 
waste of resources, and that the only effective method of 
adding to our knowledge of the Polar area is by a series 
of observations continued over several years earned on Ht 
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permanent observing stations all round the Arctic legion 
Preparations are now being actively made to begin this 
work next year, and before that tune we trust our own 
Government will have seen it to be its duty to join the 
international scheme. If the Geographical Society really 
wishes to advance scientific geography, let it use its influ¬ 
ence to promote this end, surely it has a higher conception 
of geography than that it consists of mere topography. 

Leaving the purpose of Capt Markham’s book out of 
account, it is veiy pleasant reading He did not break 
up any new ground, but he is a good observer, and has 
been able to make some fresh additions to what is already 
known of Novaya Zemlya and the neighbouring seas. 
He accompanied Sir H Gore Booth in the Noiwegian 
cutter, the Isbjom, from May to September, 1879 
They sailed along most of the west coast of Novaya 
Zemlya, passed through Matotschkin Schar into the 
Kara Sea, and sailed down the cast coast some distance , 
afterwards pushing northwards they reached to within 2 0 
of Franz-Josef Land, which was all but touched by the 
Willem Barents with which the Isbjorn had forgathered 
in the Schar Sir H Gore Booth's object was sport, and 
very good sport he had, both on the sea, the ire, and 
Novaja Zemlya Capt Markham made some useful 
obseivations on the movements of the ice, and brought 
home valuable collections in zoology, geology, and 
botany, which have been examined and arranged by a 
number of specialists, and printed as an appendix to 
Capt Markham’s narrative He is really skilful in the 
use of his pen, and the story of his cruise is quite 
delightful leading Sir Joseph Hooker's account of the 
plants of the little expedition in the appendix is specially 
interesting fl Comparing, then,” he says, " the Floras of 
the three high Arctic meridians of Novaya Zemlya, lat 
7o"-77°, long E 60", Spitzbergen, lat 76J 0 -8o$ n J long E. 
20*; West Greenland and Smith’s Sound, &c , lat 7i n -82°, 
long W 66 *-yd 1 , we find that they present great differ¬ 
ences, Greenland being the most remarkable—1 From 
the number of species of European types it contains 
which there reach so veiy high a parallel, 2 From 
differing more in its flora from Spitzbergen and Novaya 
Zemlya than these do from one another, and, 3 From 
the absence of Arctic Leguminotcc, Crtl/ha, and various 
other plants that extend elsewheie around the Arctic 
circle These facts favour the conclusion which I have 
expressed m the Appendix to Sir G Nares’s narrative 
(ij. 307), that the distribution of plants in the Arctic 
regions has been meridional, and that their subsequent 
spread eastward and westward has not been sufficient to 
obliterate the evidence of this prior .direction of migration. 
To this conclusion I would now add, that whereas there 
is no difficulty in assuming that Novaya Zemlya and the 
American Polar islands have been peopled with plants by 
migration from the south, no such assumption will exp lai n 
the European character of the Greenland, and especially 
the high northern Greenland vegetation, the mam features 
0/ which favour the supposition that it retains many plants 
which arrived from Europe by a route that crossed the 
Polar area itself, when that area was under geographical 
and climatal conditions which no longer obtain," 

There are several very good and apparently new illus¬ 
trations of scenery in Novaya Zemlya evidently from 
photographs, and two useful maps. 


j OUR BOOK SHELF 

Contributions to the Agricultural Chemistry of Japan 

Bjr P^rof E. Kmch. (Trans Asiatic Soc. of Japan, 

This interesting and valuable paper opens with an 
historical survey of the question "Is the soil of Japan 
generally fertile ? " The observations of former travellers 
and the evidence of recent investigators are used in 
order to show how far the productiveness of Japanese 
I soils is due to natural fertility , and how far to artificial 
condition, using these terms in the agricultural senses 
usually attached to them in England. Prof Kinch has 
collected some analyses of Japanese rocks made by 
various authorities, and has supplemented them by 
analyses of nine soils The results, so far as nitrogen 
and immediately available phosphoric acid and potash 
are concerned, do not point to any high degree of natural 
fertility. Passing from the soil-question to that of manures, 
he gives analyses of fossil shells and of various vegetable 
ashes employed for enriching the land An examination 
of crude nitre yielded 56*5 per cent of pure potassium 
nitrate The Japanese use certain leguminous plants 
for -green manuring, they also employ as manure the 
cakes of oil-seeds, malt dust from rice, millet, and barley, 
the residues from the manufacture of rice-beer and soy, 
and the “cleanings' 1 of nce-grain Analyses of these 
materials have been made by Mr Kmch. A waste pro¬ 
duct obtained in the manufacture of indigo was found to 
contain about 3 per cent of potash, 5 75 per cent of 
phosphorus pentoxide, and nitrogen equal to 1 70 per 
cent, of ammonia. 

After a few remarks on fish manures and the composi¬ 
tion of the sweepings from barbers’ shops, Mr lunch 
turns to the subject of Japanese foods. The “ glutinous w 
rice was found to differ from common rice mainly by con¬ 
taining less gluten—only 5 1 percent instead of 6i—both 
figures being extremely low for a mam article of diet In 
this particular three kinds of Japanese millet gave more 
favourable figures, about 12 being the average percentage 
of gluten or flesh-formers. 

Mr Kinch has examined the soy bean and its chief 
products with care A white round variety of this legu¬ 
minous seed gave no less than 21 per cent of fat and 
nearly 38 per cent, of albuminoids or flesh-formers. The 
seeds of Phaseolus radiatus contained about J per cent, 
of fat and 18 per cent of albuminoids The gigantic 
radish of Japan much resembles the common turnip in 
composition, and contains 95 per cent of moisture. The 
analyses of seaweeds eaten in Japan are numerous, and 
furnish some interesting facts concerning an important 
source of food gieatly neglected in Europe A few details 
concerning the waters of Japan and certain matters 
relating to the silk industry conclude a paper which, 
though it is of necessity unsystematic and imperfect, yet 
contains a large amount of condensed and useful informa¬ 
tion about the chcmico-agricultural subjects which the 
author discusses. A. H. C. 

Experimental Chemistry for Junior Students . By J. 

Emerson Reynolds, M.D,F.R.S. Parti. Introductory. 
Pp. 142 (London Longmans, Green, and Co., 1881.) 
The aim and the plan of this little book clearly mark it 
out among the numerous small treatises on practical 
chemistry which flow in such a steady stream from the 
press. '1 be aim is to teach a beginner in chemistry the 
le ading principles of the science by a graduated course 
of experiments which he is himself to perform; the plan 
ta to begin with the fundamental differences between 
chemical and mechanical action, and to lead the experi¬ 
mentalist on to the laws of definite proportion, and of 
general chemical action. Quantitative experiments are 
introduced at an early part of the course; those chosen 
seem to be well suited for the fulfilment of the author's 
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aim, being fairly easily conducted and at the same time 
definite and trustworthy in their results. 

The principal chemical differences between metals and 
non-metals are illustrated by experiments on hydrogen 
and oxygen , the meaning of the terms “acid,” “base," 
"salt,” &c, are clearly demonstrated by experimental 
evidence The clearness of the enunciation of the fun¬ 
damental assumptions of the modem atomic theory ; the 
method, experimentally illustrated, of determining mole¬ 
cular and atomic weights ; the experimental proof of the 
splitting of elementary molecules in chemical changes ; 
the method of determining the atomic heat of a metal , 
the proof of the gaseous laws , the determination of the 
volume of unit weight of hydrogen, and the application 
of this determination to the calculation of the weights of 
gaseous volumes generally , these and other experiments 
and deductions are all admirably described 

The author is certainly to be congratulated on the pro¬ 
duction of this book, the care and trouble bestowed on 
it are doublless not to be measured by the small number 
of pages which it contains , the result is most satisfac¬ 
tory. No belter guide to the study of chemical science 
could be placed in the hands of the beginner than this 
modest little volume of Prof Reynolds'. M M. P M 


LETTERS TO THE EDITOR 

[The Editor dots mot hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , or 
to correspond -with the writers of rejected manuscripts. No 
notice is taken oj anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on his space is so great that U 
is impossible otherwise to ensure the apfeat ante even oj com ■ 
mumcations containing interesting ana novel f<*ctsf\ 

Barometric and Solar Cycles 

I SEE that Prof. IIill regards the barometric evidence as 
favourable to the hypothesis that the sun is most powerful when 
there are fewest spots on bis surface. Per hap 1 I may therefore 
be allowed to state the reasons which have induced me to enter¬ 
tain a contrary opinion, which are, I imagine, the same as have 
also occurred toothers. I quite agree with Pi of Hill that the 
true relation between the variations of ^uu-spot area and baro¬ 
metric pressure will ultimately be discovered by means of the 
admirable weather-maps of the United States Nevertheless 
we must wait until Ihese have been produced 111 sufficient 
number before we attempt to generalise. 

I do not think therefore that Prof. Hill is warranted in 
drawing any conclusion from a single map, however important, 
such as that for July, 1878—a lime of minimum sun-spot*. 

Referring to your article (Naiuke, vol, xxi jp 567), I find 
the evidence from Lhu map to be summarised as follows — 

"It may be worth remarking that this increased pressure over 
the oceans and diminished pressure over the land of the northern 
hemisphere is in accordance with what might be expected to 
result from an increased solar radiation „ whilst on the other 
hand the increased pressure over Southern and Central Asia, 
and diminished pressure in the southern hemisphere, is not in 
direct accordance with this supposition ,J 

It thus appears that Lhis evidence is after all of a very mixed 
nature. 

Regarding the unequal distribution of barometric pressure as 
without doubt caused hy the sun, we may with much justice 
imagine that whenever the sun is most powerful these peculiarities 
of distribution will be greatest and most apparent. If we now 
look at a map of lsobanc lines (Buchan, 11 Handy Book of 
Meteorology 1 ’) we shall find that the Indo- Malayan region is 
one that for the mean of the year has a barometric pressure 
probably below the average. Now during yearn of powerful 
solar action we should imagine that thus peculiarity would be 
increased. But this is precisely w hat all tne Indian observers 
have found for yean with most sun spots. On the other hand, 
Western Siberia in the winter season has a pressure decidedly 
above the average, and we should therefore imagine that during 
yean of powerful solar action the winter pressure in Western 
Siberia would be particularly high This again is the state of 
things that Mr. Blanford has found m his discussion of Lhe 


Russian stations (Nature, vol. xxi p 479) to correspond with 
yean of most sun spots 

It therefore appears that the barometric evidence, as far as it 
goes, is favourable to Lhe belief lhat years of maximum sun spots 
are years of greatest solar power, Baliour Sikwart 


Bi-Centenary of Calderon 

I AMiequcsted by H E. Don A Aguilar, Secretary-Gen era l of 
the Royal Academy of Science of Madrid, to beg you will have 
(lie goodness to Insert in your joui nal the inclosed notice from 
that body, offering a pri/e For m essay on the works of 
Calderon de la Barca I am awaie Lhat lhe other Aca¬ 
demies (History and Spanish) have already offered prizes for 
similar works, but this being intimately i r &ociated with science, 
the Academy in that branch has thought it desirable to offer a 
separate and special one 

l trust T may count on your kind hospitality for a foreign 
colleague if not trespassing loo far on your valuable space 

F. J Rilaroe-Seaver 

Consei value Club, St James Sheet, S.W , March 11 

Royal Acadlmy of Sc ii-nc i-, Madrid 

Programme {adopted ly the Conned) for thi adjudication of a 
Ftite m Commemoration of the Ri-tintenary of Calderon 
de la Bana } 1G81, May 2 §, 1881 

The Royal Academy of Science of Madrid being desirous 
amongst others of commemorating the lu-centcnary of the great 
Spanish dramatic poet Don Pedio Calderon de la Barca, offers 
a prize fnr public competition on the following theme — 

“The conception of Nature and her laws deducible from 
the wurks of Calderon, as the expression of the standard of 
scientific knowledge amongst individuals at that period who, 
without specially professing ■'Cience, excelled in the cultivation 
of letter^ An analysis of tile works of contemporary poets in 
support of their theme being optional with competitors ” 

Condition 

Article I —The author of the successful e^say will receive a 
pri/e consisting of a bronze medal wiLh the legend of the Royal 
Academy of Science and the sum of 500 pesetas (20/), as also 
200 copies of the prize essay printed and bound at the cost of 
the Academy. 

Arhcle 2,—The competition shall remain open from this date 
up to He 10th May next. 

Arucle 3 —The essays mud be wutten in Spanish or Latin 

Article 4—The^e must be delivered or forwarded to the 
Secretary of the Academy (II. E Don A Aguilar, 2, Plaza de 
la Villa, Madrid) before the above date, with a distinctive 
endorsement on the outer cover, so os to be easily recognised, 
but wulioul further notes or indication whatever 

Accumpanying the essay the author must transmit a staled 
letter hearing the same endorsement as lhe essay itself, and 
containing in 1 nie the name and nddn ss of the author. 

Further conditions may be learned from 

A Aduilar, Secretary-General 

2, lTiiza deda Villa, Mndud, 1‘ebruaiy 12 


The Photophone 

'I hrek years ago, wbiLt expinmenllng on the action of radiant 
heat and light on the electrical resistance of substances, I was 
induced to believe that coating selenium with varnish or lamp¬ 
black would largely increa L e its sensibility to light. I theiefore 
nnnealed a stick of selenium about 2 cm in length and 5 cm m 
diameter, having previously melted inLo each end a platinum 
wire, and thus obtained a specimen which, though of icry high 
resistance, was exceedingly sensitive to the action of hght Tne 
effect of diffnsed daylight was tested in the following manner — 
The specimen was placed In a glass box and connected directly 
with Lwo Leclanche cells and a veiy delicate Thomson’s galvano¬ 
meter having a resistance of 6000 ohms , a deflection of, as far 
as I now remember, about 300 divisions of Lhe c cale was pro¬ 
duced, and the light was Lhen brought to zero by means of lhe 
adjusting magnet,- a dark blind which had previously been 
drawn down was now pulled up, and ihe result was a deflection 
of about 100 divisions In the same direction as before The glass 
boa was placed three yards m fiont and a little to one side of 
the window, which was closed, and ihe sun at the time (about 
4 p.m. July, 1877) was on the other side of the house. The 
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selenium was then coated with shelMac varnish, and about two 
hours afterward! again tested in the same manner as before, when 
the light was found to produce a deflection of 220 divisions, or 
more than twice the previous amount. The action of radiant 
heat was similar to that of light in the case of this particular 
specimen, but 1 have little doubt that any specimen may be 
rendered more sensitive to light by coating it with varnish or 
lampblack. I hope that this suggestion will prove of service to 
those philosopher* who may aspire to "hear a beam of light" 
or to " see by electricity," and shall be glad La lieai that such 
has been the case Herdeht Tomlinson 

King's College, Strand, March 7 

Cave Animals and Multiple Centres of Species 

The readers or Scmper's 11 Existenrbedingungen der Thiere,” 
now translated into English, will find (vol 11 p 268 of the 
German edition) an intereiting discussion on the question of 
monaphylctic or polyphyletic evolution of species, the author 
decidedly inclining to the Utter hypothec. Considering that at 
the root of the manifold and difficult problems here involved, 
there is the relatively simple one of single or multiple centres of 
each species in a biographical sense, 1 take leave to aslt the 
following queatiDi), hoping for an answer frojj among your 
readers verged in these matters. 

To me it seem> impossible to maintain the single centies of 
species in a strict and definite sense without also maintaining the 
Miigle progenitor of each species, which latter view, formerly 
considered as a necessary assumpti m, lias been given up by Mr 
Darwin 111 Chapter IV. of the later editions of the “ Origin of 
Species" (5LI1 ed p. 103, 104) Of course the acceptance of 
single centres, 111 the sense of more 01 less relucted area, or 
origination, may remain valid for the vast mijonty of species— 
but this is very different from considering it, once for all, a> “a 
necessary consequence of the adopti m of Daiwiman views," os 
has been formerly said by Mr. Uentham (NATURE, vol 11 
P U2) 

Now, I have someti ues thought that there might be a ted for 
th cpossibility of multiple centres, which, eventually, would amount 
almosL to an experimental demonstration—namely whether there 
ate cases of the same s/a it s 0/ blind animals occurring in diffetent 
caves distant from and without snbtci ranean tommunuation with 
each other? Should such ca^es occur it would be ni7<»t improbable 
that the animals in question had been transported from one cave 
to the other in the nullified state, and moat probable that they 
had been independently evolved m each cave from identical 
specie, which entered it from without I formerly noted one 
instance perhaps in point, viz. a statement of lVoF Cope’s 
(Nature, vol. vu p n) that 11 the blind fish of the Wyandotte 
Cave is the same as that of the Mammoth, the Amblyofsis 
s/vlaeus, Dehay,” but I am not awire whether subterranean 
communication ia, or has been, impossible in this instance 
Perhaps more decisive cises have become known of late ? 

Freiburg im Breisgau, March 4 D Wetierhan 

Prehistoric Europe 

WILL you kindly allow' me to correct a clerical error in my 
letter which appeared in Nature, vol xxm p 433 For 
" 1 hash-up 1 of the species,” read 11 1 hash-up r of species ” A 
number of the species from the Upper or Interglacial Iione-bei 
of Mont Perrier (and some of which are mentioned in my letter) 
are of course too characteristically Pleistocene to be claimed by 
Dawkins as Pliocene forms, and do not therefore appeir 
in his list of Upper Pliocene species to which I referred. 

Perth, March 14 James Geikie 


Measuring the Height of Clouds 

In Nature, vol xnn. p. 244, Mr. Edwin Clark gives a 
method whereby the height or distance of clouds may be 
measured. This end lias already been attained by me, several 
yoars sgo, and I believe with adequate success I have also 
worked out the method in detail, so that its practical realisation 
no longer offers any difficulty. It h very simple and easy, and 
the apparatus ("nephoscope”) Is not difficult to make A full 
description of the nephoscope will be found in the ZntscAnft der 
Ocsterreich Ges. fur Meteorology, edited by Jelinek and Haim, 
vol. ii. p. 337, m so far os the instrument serves for measuring 
t he dir ection and velocity of the passage of clouds In order also to 
ascertain the absolute height of clouds (N B all without calcula¬ 


tion) I have introduced an improvement, This and a guide to 

S roctical use I have published in the same Zedschnft (vol. U 
-ptember, 1874, pp 257-61) I believe Mr. Edwin Clark will 
find m the article referred to his idea fully worked out. 

C. Braun, 

Kalocsi, Hungary, March 3 Director of the Observatory 


Occultation of 73 Piacium 

I observed here this evening the occultation of 73 Puciuin 
by Tupiter, which was predicted m your "Astronomical Column " 
under the dale December 23, 1880 (Nature, vol xxm p 183). 
At ih 52m 30s G M.T the star was hanging on the limb of 
the planet, and by lh 54m it hod entirely disappeared. 

Toe phenomenon strongly resembled the occultation of a 
satellite, except that the disappearance was more rapid But it 
was not instantaneous a! I had expected The planet and <dar 
appeared to cohere for about one and a half minute. The 
contract in their colours was very marked, Jupiter appearing of 
a yellowish tinge, while the star Bhone out white like a diamond. 
During the occultaUon the red spot was on the plinet’s disk, 
and its following end was in about the same meridian as Lhe 
point of the star's occultation. 

I had no micrometer, but I inclose a diagram showing the 
estimated paints of occultation and reappearance. 



The G M.T. of rcippenrance was ah. 44m., when the star 
was again observed to hang on t3 the planet's limb 

The telescope used was a 4I inch refractor by Cooke 
equatorially mounted, with a power of 96, 

The planet si as uell placed for observation,-being nearly in 
the zenith 

Before and after the occultation Japiter appeared as if with 
five moons, the star being almost indistinguishable from the 
satellites 

As the occultation could not be observed in Europe the^e few 
notes may possibly prove of home interest 

A diagonal (prism) e/cpiece was used in making the sketch. 
Meean Meer, Lahore, February 3 II. COLLETT 


Colours of British Butterflies 

Most of the protectively coloared British butterflies pair either 
on the ground ah the " Blues,” or on low herbage as the majority, 
or on the leaves of trees, as>omeof the " Hair-streaks,” and with 
closed wings The wings of both sexes are usually opened as 
widely as p issible immediately before copulation. 

I have been struck by the fact, which I may mention in refer¬ 
ence to the remark of Mr, J. Innes Rogers (NATURE, vol. xxiii. 

S ' t ^ ltt * have never seen the "peacock ” attacked by any 

ntish bird, and I have often w&tchea him flaunting hli colours 
in the presence of shrike^, flycatchers, and other—one would 
imagine dangerous —company. W. Clement Lev 

Ashby Parva, Lutterworth, March 11 


Lecture Representation of the Aurora Borealis 
I have recently employed a simple device for giving to an 
audience a vivid idea of at aurora, and Lhat his been to paint a 
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rcpreaentation of it with Balmain's luminous painl. When dry 
the drawing maybe hung up in the lecture-hall and covered vutn 
black tissue-paper until required At the appointed time the 
bahts are lowered, the tissue paper withdrawn, and magnesium 
wire burnt in front of the painting. I had last week the pleasure 
of showing this to an audience of 500 persons, and from the 
expressions of curiosity and approval found it to be a very 
taking experiment. Wm. Ackruyd 

Sowerby Bridge, March 10 


Squirrels Crossing Water 

Having read in NA'iure the two interesting communications 
on Squirrelh Crossing Water, I was so free as to cite them m my 
paper Lumlr, requesting the readers Lo let me know whether any 
of them bad seen instances of squirrels taking to wate^here 111 
Bohemia. Upon this I received from my friend Trof A Tiraseh 
of Litomysl the following — 

11 You seem to doubt of squirrels taking to water, and I hasten 
to give you notice of what I myself witnessed when a boy With 
the help of olher young fellows like myself I succeeded in driving 
a squirrel down from an old a^h-tree that stood in our garden, 
not far from the Kiver Medhuje (Metan) The bquirrel must 
have come from the other side of the water, where there was a 
wood, and must have crossed the river. Of this however I 
cannot be sure, but when driven down from the trie, and seeing 
its way to landward cut olT, the squirrel turned to the river, anil 
sprang in, I following it. Now it swam very cleverly, but 
was overtaken by me m the middle of the water, and brought 
back in triumph, of cour-e with my hands all bleeding from its 
sharp teeth, which the animal used cleverly too.” 

Prague, March 13 T V SiXdek 


Tacitus on the Aurora 

There is a passage in the "Germania” of Tacitus (chapter 
xlv.) which I do not think can have ever been examined by the 
historians of natural science, or it v, ould have created a con¬ 
siderable stir amongst them Side by side with a plain account 
—probably the earliest written one—of an arctic twilight, there 
lurks in it a description of Lhe aurora borealis, which moreover 
lends countenance to the still prevading notion that the northern 
lights are accompanied by sound 

Speaking of the Suiones, a tribe on the northern borders of 
Germany, the great writer says — 41 Beyond them Is another sea, 
calm even to stagnation, by which the circle of the earth is 
believed to be surrounded and confined , because the last gleam 
of the setting sun lingers till he rises again, and so brightly that 
it dims the stars. It is believed too that a sound is heard, that 
the forms of gods and rays from a head are seen (pmuasio 
adjicit sonum audio insuper formas deorum et radios capitis 
odspici) Up to that point [however]—and the report [I have 
given] is true—everything is natural." 

Ab to the question of Bounds being heard, the dm of carts and 
factories in our city, and the roar of trains in our suburbs make 
an observation here for determining it impossible; while the 
rarity of the phenomenon in England generally keeps spectators 
from bemE on the watch But I have heard an intelligent old 
man who has often gazed on the bright streamers during the clear 
still nights of Aberdeenshire declare lhat he has plainly observed 
sharp switching sounds to proceed from them It neems to me 
probable, since electricity can change into sound and takes part 
in producing the aurora, that the spectacle is attended by 
audible vibration*. M. L, House 

Chlslchurst, Kent 


ON THE PRACTICABILITY OF LIVING AT 
GREAT ELEVATIONS ABOVE THE LEVEL 
OF THE SEA 1 

" T J P to this tune most of the loftiest portions of the 
^ earth are totally unexplored, and this arises princi¬ 
pally from the fact that the mountaineer, in addition to 
experiencing all of the troubles which occur to other 
travellers, has to deal with some which are peculiar to his 
work. I do not now refer to the 'distressing hxmor- 

1 IhUncti mode, by permission of die author, from a lecture delivered 
by Edward Whymper 10 the Souely of Arts in the Theatre at South Ken- 
ifngton, March g, 1B81—“On Chimborazo and Cotopaxi ” 


rhages/ 'alarming vomitings,' and 'painful excoriations’ 
which are said to afflict him Hemorrhage and excoria- 
Lion are rather large words, and they ai c apt to be alarming 
if they are not translated But they do not seem so very 
formidable if they are rendered ‘bleeding at the nose' 
and 'loss of skin through sunbuin ’ , and it may perhaps 
tend still further to allay alarm if I say that I have never 
known bleeding at the nose to occur upon a mountain 
except to those who were subject to the complaint; while 
with regard to vomitings, although such unpleasant oc¬ 
currences do happen, they have only been known when 
persons have taken that which has disagreed with them. 

11 1 here is, however, behind these, another trouble, which 
cannot be dismissed so lightly All travellers, without 
exception, who have ever alLamed to great altitudes, have 
spoken of having been affected by a mysterious complaint, 
and this complaint is known to affect native races living 
111 high mountain legions, as well as casual travellers 
With us it is usually called mountain sickness There 
are many native names for it, and numeious conjectures 
have been put forward as to its cause Very commonly it 
is supposed to be the work of evil spirits, or mysterious 
'local influences 1 , but there is no doubt that it is simply 
an effect which is the result of lhe diminution in the 
atmospheric pressiue which is experienced as one goes 
upward The reduction which takes place at great heights 
is quite sufficient to account for disturbance of the human 
system At 20,000 feet pressure is less than half the 
amount that it is .it the level of the sea, that is to say, 
whereas at the level of the sea atmospheric pressure is 
generally capable oF sustaining a column of mercury of 
thirty inches, at 20,000 feet it will not sustain a column of 
fifteen inches. * * * * * 

" From air-pump experiments, and from purely philo¬ 
sophical considerations, it is obvious that the human 
system must be liable to derangement if subjected to 
sudden diminution of the atmospheric pressure to which 
it has been accustomed These disturbances have often 
been so severe as to render mountain travellers incapable, 
and their lives well-nigh unendurable, and it is scarcely 
to be wondered at that they have endeavoured to escape 
from the infliction by descending into lower regions. I 
do not know a single instance of a traveller who, having 
been attacked in this way, has deliberately, so to speak, 
sat it out, and had a pitched battle with the enemy. Nor 
am I aware that any one ha 1 * even suggested the bare 
possibility of coming out victorious from such an en¬ 
counter Yet, upon doing so, depended the chance of 
pushing explorations into the highest regions of the earth; 
and l long felt a keen desire to know whether my own 
organisation, at least, could not accommodate itself to the 
altered conditions From considerations which would 
occupy too long to enter into now, I gradually acquired 
the conviction that patience and perseverance were the 
principal requisites for success , and ihe journey of which 
I arn now going to speak was undertaken with the view 
of bringing thus matter, amongst other things, to a definite 
issue. In the course of it we camped out at very great 
heights Twenty-one nights were^spent above 14,000 feet 
above the level of the sea , eight more above 15,000 feet; 
thirteen more above i6,ooofeet; six more above 17,000feet, 
and one more at 19,450 feet. I shall not now anticipate 
what you will presently hear, and 1 have made Lhese 
preliminary observations lo render less frequent Lhe inter¬ 
ruption of the narrative, and for the purpose of explaining 
allusions in it which Aught otherwise perhaps have been 
only half-understood w 

After describing ihe route taken to Chimborazo, Mr. 
Whymper proceeded to mention the first journey he made 
to that mountain; and said that whilst returning from it 
to the town of Guaranda (8870 feet), whilst still about 
13,000 feet above the sea, he was overcome by dizziness, 
feverishness, and intense headache, and had to be sup* 
ported by two of his people for the greater part of the 
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way fi Imagining that I was attacked by fever, I took 
thirty grains of sulphate of quinine in the course of the 
night, and was covered up with a mountain of blankets j 
but next morning there was nothing the matter, and ub 
the symptoms were precisely those which occurred at a 
later period, when we were evidently affected by low 
atmospheric pressure, I ultimately concluded that it was 
through this that the indisposition was caused 

“ At this point allow ine to say a few words further with 
regard to the troubles which occur to persons who get to 
great altitudes Although the heights of the Andes which 
we were about to visit had not been well determined, 
there was reason to believe that several of them ap¬ 
proached, if they did not exceed, 20,000 feet At the 
time of our departure there weic only Lhree toleiably 
well-authenticated instances of persons having leached 
that height on land, and I could learn nothing whatever 
which was of the least service respecting the experiences 
of those who were engaged in those expeditions But 
from others, who had reached altitudes of from 17,000 to 
18,000 feet, 1 heard a confirmation of my supposition 
that, at such great elevations, I ought not to expect a 
continuance of the mini unity from mountain sickness 
which I had hitherto enjoyed 

11 1 made up my mind, therefore, before wc left, that, 
9 ooner or later, we should suffer like the rest of the 
woild f but, being of opinion, us I have already said, 
that paLience would overcome mountain sickness, il was 
my intention, on all our expeditions, first to establish 
camps as high as wc could foice the natives and mules 
As it would be impossible to retain the natives at those 
positions, it became necessary to provide ourselves with 
food sufficient for weeks, or even for months, so that, in 
the event of our failing in our enteipriscs, either 
from badness of weather, mountain sickness, 01 othei 
cause*, wc should nol have the mortification of being 
obliged to abandon 0111 positions simply from want of 
sustenance ” 

Mr Wh>mpcr then descnbcd the establishment of 
his second camp on Chimborazo at the height of 
16,500 feet above the lc\el of the sea, and ^uid, 
“ Although we had succeeded in establishing our 
camp on the selected spot, it had only been done 
by the greatest exertions on the part of my people 
and then beasts The mules weie foued up to the 
very last yard that they could go, and staggering under 
their burdens (which were scarcely more than half the 
weight they were accustomed to carry), slopped repeatedly, 
and by their trembling, falling on their knees, and general 
behaviour, showed that they had been driven to the verge 
of exhaustion When we arrived at the second camp, we 
out selves were in good condition , which was to be ex¬ 
pected, as we had ridden up the entire distance from 
Guaranda , but within an houi I found myself I) mg on 
my back, along with both of the Carrels, placed hors-tfe- 
combat , and incapable of making the least exertion We 
knew Lhat our enemy was upon us at last, and that we 
were experiencing out first atlack of mountain sickness 

11 We were feverish, had intense headaches, and weie un¬ 
able to satisfy our desire foi air, except by breathing with 
open mouths Tbis naturally parched the throat, and 
produced a craving for drink, which we were unable to 
satisfy, partly from the difficulty of obtaining it, and 
partly from the difficulty of swallowing it hor, when 
we got enough, we were unable to drink, we could 
only sip, and not to save our lives could wc have taken 
a quarter of a pint at a draught Before one-tenth part 
of it was down, we were obliged to stop for breath, and 
gasp again, until our throats were as dry as ever Besides 
having our normal rate of breathing largely accelerated, 
we found it impossible to get along, without even now 
and then giving a spasmodic gulp, just like fishes when 
they arc taken out of water. Of course there was no 
desire to eat; but we wished to smoke , and found that 
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our pipes almost refused to burn, for they, like ourselves, 
wanted more oxygen. 

This condition of affairs lasted all night and all the 
next day, and 1 then managed to pluck up spirit enough 
to get out the chlorate of potash, which, by the advice of 
Dr Marcet, 1 had brought in case of need. Chlorate of 
potash was, I believe, first used m mountain travel by 
Dr Henderson, in the Karakorum range, and it was sub¬ 
sequently employed on Sir Douglas Forsyth's Mission to 
Yarkand in 1873-4 The surgeon to the expedition states 
that he distributed little bottles of it amongst the members 
of the embassy, and says that, from his awn experience, 
he can testify to its value in mitigating the distressing 
symptoms produced by a continued deprivation of the 
natural quantity of oxygen in the atmosphere. Before 
my departure, Dr. Marcet urged me to experiment, with 
the view of confirming these experiences. Ten grains to a 
wine-glass of water was the dose recommended, to be 
repeated every two or three hours if necessffy. 1 say 
distinctly that I thought it was of use. though it must be 
admitted it was not easy to determine, as one might have 
recovered just as well without taking any at all Anyhow, 
after taking it the intensity of the symptoms diminished, 
there were fewer gaspings, and in a degree a feeling of 
relief 1 am so far in favour of its use, that I shall 
always carry it on futuie expeditions Louis Carrel also 
submitted himself to experiment, and seemed to derive 
benefit, but Jean Antoine, the elder of the two, sturdily 
refused to take any doctor's stuff, which he regards as an 
insult to intelligence ****** 
u It seems curious to relate that Mr Pernng (interpreter) 
did not appear to suffer it all. Except for him we should 
have fared somewhat badly He kept the fire going—no 
easy task, foi the fire appeared to suffer from want of 
oxygen just like ourselves, and it required such incessant 
blowing that I shall consider foi the futme a pair of 
bellows an indispensable part of a mountaineer’s equip¬ 
ment Mr Pernng behaved on Chimborazo in an ex¬ 
emplary manner. He melted snow, and brought us 
drink, and attended Lo our wants m general. It goes, 
theiefore, somewhat against the gram to say that he had 
been for a number of years in Ecuador much addicted to 
pursuits which play havoc with the human frame He 
was so far debilitated that he could not walk a quarter of 
a nule on a flat road without desiring to sit down, or 100 
yards on a mountain side wuhout being obliged to rest 
Had I been aware of his previous history, he certainly 
would not have accompanied us 

“You will naturally inquire—How can you account for 
this man, of shattered constitution (who also was no 
mountaineer) being unaffected, when the three others, 
who where all more or less accustomed to high as¬ 
cents, were for a time, completely incapable ? The 
explanation appears to be this. Perring had been for a 
long time residing in the interior, at heights of from 
9000 to 10,000 feet, and had several times passed back¬ 
wards and forwards over the Arena!, a height of over 14,000 
feet. The mean elevation at which he had resided during 
the previous ten years was, in all probability, much higher 
than the mean elevation at which wc others had lived , 
and it would probably have been found, had he been sub¬ 
jected to examination, that his manner of respiration, and 
even his organs of respiration, had become better adapted 
to a pressure of i 6 \ inches, which was the height of the 
mercurial column at our second camp ” # * * 

Mr Whympcr and his Italian mountaineers remained 
in the same condition for several days At length the 
Carrels, becoming better, were eager to be off exploring, 
and they were sent upwards to find a higher camping 
place “They returned soon after dusk, both extremely 
exhausted. They could scarcely keep on their legs, and 
threw themselves down and went to sleep, without eating 
or drinking. Their condition, and the report which I heard 
next day, rendered it certain that our second camp, as a 
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starting-point, was not placed high enough It appeared 
that the Carrels, neglecting their instructions, had made a 
push towards the summit, but had reached a height of only 
about 19,000 feet. As they were quite unencumbered, 
carrying no instruments, and only enough food for their 
own use, and had no traveller to look after, and yet came 
back quite exhausted, it was obvious that we should have 
to get still higher up before we could make a serious 
effort to reach the summit. So, as soon as he was well 
enough, I sent Louis with Pening down to the first 
camp to fetch up a tent, which had been left there, and 
when this arrived we were in a position to go forward 
again, 

° On the following morning I went myself up the ridge 
to look for a higher camping place, and found one on 
the easLern side on some broken rocks, at a height of 

17.400 feet. By this time I was in rather better condition 
than the Carrels. Feverishness had dibappeaied, and 
my blood had resumed its normal temperature. The 
gaspings had entirely ceased, and headache had 
gone. Yo.i will perhaps inquire how I knew that I was 
feverish , for in regard to this matter one is often mistaken, 
and fever is supposed when it does not exist By the 
advice of the distinguished physician whose name has 
been already mentioned, Dr Marcct, 1 had provided 
myself with a registering clinical thermometer for the 
purpose of taking blood temperature at great elevations. 
This was duly done, and in respect to this matter 
nothing more need be said than that at our gieatcst 
heights the temperature of the blood was (just as it is at 
the level of the sea; higher during periods of warmth, 
and lower when it was unusually cold , but stood at its 
normal height, when the thermometer was at 60 or there¬ 
abouts, and did not appear to be affected by low atmo¬ 
spheric pressure at all In recommending me to take 
this little instrument (which I have in my hand), Dr 
Marcet rendered me a great service , and amongst all 
the devices and instruments whiLh have been pressed 
upon the attention of travellers in general, of late years, 

1 know nothing equal Lo it m importance By constant 
observation, 1 was able to detect the earliest advances of 
fever, and by taking proper steps in time, was able to 
get through the entire journey without having an attack 
of fever worth mentioning Its expense is mfling, and 
it can easily be carried in the waistcoat pocket When 
we were first laid on our backs by mountain sickness, 
it showed that my blood tempeiatuic mounted to 100 °4, 
but by the end of the year it had fallen lo its usual 
height, viz , 98° bull, although the moie disagreeable 
symptoms hacf gone, we found ourselves remaining com¬ 
paratively lifeless and feeble, with a strong disposition 
to bit down when we ought to have been moving n # # 

Mr. Whymper then described his first ascent of Chim¬ 
borazo, and concluded his account of this mountain by 
baying, i{ My residence on Chimborazo thus extended over 
seventeen days. One night was passed at a height of 

14.400 feet, ten at a height of 16,500 feet, and six at 

17,300 feet. During this time, besides ascending to the 
summit, 1 also went three times as high as 18,500 feet. 
When we quitted the mountain, all trace of mountain 
sickness had disappeared\ nor did it touch us again until 
we arrived at the summit of Cotopaxi * * * 

,l The height of Cotopaxi is 19,600 feet Our camp was 
placed about 130 feet below the loftiest point, and it was the 
most elevated position at which any or us had ever slept 
We remained theie twenty-six consecutive hours, feeling 
slightly at first the effects of low pressure, having the 
same symptoms as we had noticed on Chimborazo , and 
we used chlorate of potash again with good effect, All 
signs of mountain sickness had passed away before we 
commenced the descent! and they did not recur again 
during the journey * * * * * 

“This, ladies and gentlemen, nearly brings my remarks 
to a close, and, in conclusion, permit me to say a word 


more in respect to mountain exploration in general. 
Amongst certain persons it is still fashionable to affect a 
description of scorn, bordering on contempt, for anything 
m connection with mountains and mountain work. None 
of us feel, perhaps, very deeply Lhe criticism of those who 
arc evidently ignorant of the subjects on which they talk ; 
and, in this matter, speaking for myself, 1 rather look 
forward to the tune, which will surely come, when the 
study of mountains, the ascent of mountains, and even 
prolonged residence on mountains, will be found essential 
for the prosecution of a v.ore of sciences Before this 
could be carried out, it was necessary lo learn whether 
life could be made endurable at great heights We were 
always haunted by the fear of an invisible enemy who 
might strike us down at any moment What we wanted 
to know was, not whether life could exist at a height of 
20,000 feet (that was settled seventy-five yeais ago, by 
Lussac), but whether man could become so far habituated 
to the low pressure which is experienced at that height, 
as to be able to live without inconxcmcncc, and to do 
useful work 1 went to the Andes in search of an answer 
to these questions, you have heard the story, and can 
form an opinion whether it affords encouiagemcnt for 
the prosecution of exploration in other quarters." 


ON SOME POINTS RELATING TO THE 
DYNAMICS OF “RADIANT MATTER ,J 

S the impoitant researches of Mr Crookes may be 
said to have made the evidence of the molecular 
state of matter (grounded on indirect reasoning) almost 
ocularly visible—the mechanics of gaseous matter there¬ 
fore acqunes a fresh 1 merest. As some years back the 
present writer devoted much ihought to the clear realisa¬ 
tion of the nature of the motions of the molecules of gases 
in connection with a proposed explanation of the mode of 
propagation of sound on the basis of the kinetic theory 
(published in the Philosophual Magazine for June, 1877), 
it then appeared to him that the systematic regularity of 
the motions of the molecules of gases was not in practice 
so generally appreciated as it might be, although of 
course the mathematical basis of the subject was well 
established It has been not unusual to speak of the 
extreme “irregularity " of Lhe normal motions of gaseous 
molecules—which is undoubtedly true of any molecule 
taken individually. The comparison of the molecules of 
a gas to a 11 swarm of b^es ” (sometimes adopted), though 
no doubt highly convenient and useful to aid the con¬ 
ceptions in some respects, has probably gone to support 
(rather than not) the idea of a kind of confusion in the 
motions of Lhe constituent molecules of gases, whereby 
the systematic legularity (or symmetry of the moiion) 
tends to be left out of view This will perhaps appear 
more evident if 1 state the following pioposition in regard 
to a gas, winch is only a duect coiollary from the esta¬ 
blished mathematical piinciples—true in every state of 
the gas, but emphasised by rarefacLiun. 

The normal motion of the molt tides of a gas takes plait 
in such a t £ hij j } that t very point \n the gat i\ a 11 radiant 
pointf such that mattn pa\se ,1 to and from that point (to 
a certain distance) tn the direction of rays , i.c as if a 
luminous point •were situated at the point in question 
Or more generally put If finely subdivided matter be in 
motion in space according to its own dynamics, every 
point of space becomes a radiant point , the extent.of lhe 
radiation of matter depending on its fineness (other things 
being equal) 

It is, 1 believe, Lhe losing sight of the systematic regu¬ 
larity (or symmetry) of the motion of the molecules or a 
as m its normal state, which (as it would seem, at least) 
as caused the connection of gaseous motion with the 
conditions for gravity to be overlooked—or the fact to 
escape realisation that on rarefying the gas, this symmetry 
of motion (existing in the normal state of the gas) gradu- 
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ally merges, without break of continuity, into the radiant 
streams of matter moving in the right directions to produce 
gravity under Le Sage's sheltering principle, without the 
necessity for adopting any of his postulates as to direction 
of motion, or assuming a supply 1 of matter from ultra¬ 
mundane space in continuous currents ("ultramundane 
corpuscles “) As this subject was carefully thought out 
and dealt with by me in the Philosophical Magazine for 
September and November, 1877, &c , I may peihaps 
claim some right to say a few words about “ radiant 
mat ter.’ 12 

The immense importance—in its possible practical 
applications—of this remarkable self-correcting principle 
(directly based on the mathematical results of the kinetic 
theory) whereby particles of matter, left to their own 
dynamics, rigidly adjust their motions so as to move in a 
“ radiant" manner [and to return energetically to this 
beautifully symmetrical kind of motion when after dis¬ 
turbance they are left to themselves], has, I venture to 
think, not been duly appreciated For, looking at the 
case broadly, it would seem that this dynamical principle 
is capable of affording a means for substantially satisfying 
at least three fundamental objects in nature For, firstly, 
it will appear evident that we can have thereby a means 
perpetually present in every point of space for tarry tug 
energy in a "radiant" manner (/ e, m the direction of the 
rays of light from a point) in all possible directions. 
Secondly by this automatic system we can have a 
mechanism capable of causing (under the sheltering prin¬ 
ciple of Le Sage) the approach of the molecules of gross 
matter at any point of space—such as exhibited in the 
phenomena of “gravity" and (under modifying conditions 
probably) the other phenomena of approach, “ cohesion” 
and “cnemical action." Thirdly, since the “radiant" 
character of the motion is inevitably attended by an exact 
balance of the momenta at every point of space, we can 
have in this system an cxhaustlcss store of energy m 
perfect equilibrium (and therefore concealed in its normal 
state), competent to throw some rational light on such 
unexplained phenomena as explosions, combustion, or the 
violent developments of motion taking place in the 
molecules of gross matter generally 3 

As the phenomena of rarefied gases are atliacting 
attention at present, perhaps some calculations I have 
made (based on the mathematical results of others) m 
regard to conditions attending extreme rarefaction, may 
not be without interest. The fact that the mean length 
of path of the molecules (of a gas) increases in the triple 
ratio of the mean distance on rarefying, leads to some 
remarkable results, which would scarcely be expected 
perhaps unless they had been worked out—and have their 
application in regard to the long mean path required for 

1 These pustulates of Le Snge’i theory relating to supply of mailer From 
boundless space, &c , were unfavourably criticised by iha late Prof Clerk 
Maxwell {Encyc Brit , 1875, under arliLle "Atuui") Truf Maxwell 
remarks (p 47) ai folluwi — 1 Wa may observe that according to this theory 
the habitable universe which we ore accustomed to regard as the scene of a 
magnificent illustration of the conservation of energy ai the fundamental 
principle of all nature, u in reality maintained m working order only by an 
cnormuui expenditure of external power, which would be nothing less than 
ruinous if ihe supply were drawn from anywhere else than from themfinittidi 
of space." 

It will be seen that this objection vaumhei by regarding the anmfic ether 
as simply a siationary gas. within the him La of mean path of whose particles 
(he gravitating parts nf the universe are immersed, as then no supply of 
matter or expenditure of external power is required Also, it may be added, 
that a difficulty (mentioned p 47 of same at tide “ Atom “) in regard to the 
supposed excessive heaung of gross matter that would occur under the 
impacts of the grsvifie particles, was considered Ly the present writer {Phil 
Mag , Nownber, 1877), and a means suggested fur removing it without ths 
necessity for admitting any conditions which could be regarded as in them¬ 
selves improbable. 

B It is said lhat Faraday was the lint to use the expression "radiant 
mailer " 

3 To my mind, I muss confess, t seems difficult lo understand why 
"potential 1 ” energy (in the sense of an energy which is not kinetic) appears 
lo be (comparatively speaking) so much brought 10 the fore-ground, lo the 
cadusion of the intelligible view of motion transferred from matter in 
space Is 11 not in general considered a tight principle to give preference to 
the intelligible or conceivable, in place lF that which cannot appeal to our 
reason! Evidently the term u kinetic” (applied 10 energy) would be a re¬ 
dundant and superfluous prefix, unless it ware thereby implied that dome 
ether energy than " kinetic " energy, via., an energy without motion , existed 


gravity. For it is a consequence of this that while the 
mean distance of the molecules of a gas increases with 
extreme slowness on rarefying, the mean path augments 
at a great rate 

This may be perhaps best elucidated by a mode of 
illustration, which I have chosen with the endeavour, if 
possible, to convey clear conceptions to the mind^, which 
is far more important than tne mere writing down of 
numbers (millions, &c.) which afford no defined idea at 
all Some conception of what actually occurs when a 
gas is rarefied to a millionth of its normal density (a 
common amount in experiments) may perhaps be pre¬ 
sented to the mind by supposing a cubical box, say one 
foot in the side, containing gas at normal density— 
hydrogen for instance—to be opened in a room one 
hundred feet in the side, containing a vacuum. This will 
then accurately represent the actual degree of rarefaction 
m the case under notice The mean distance of the 
molecules will then be increased (from known principles) 
m the ratio of the linear side of the cubical box to that 
of the cubical room, i e as I to 100. Since the mean 
distance of the molecules at normal density is known to 
have been about one seven-millionth of an inch 1 (accord¬ 
ing to the mathematical results obtained by the late Prof. 
Clerk Maxwell and others) , the mean distance or rarefy¬ 
ing to a millionth will become one seventy-thousandth of 
an inch (a hundred times greater, but still a very small dis¬ 
tance) The mean lengLh of path will have incieascd as the 
cubic contents of the room (/ c in the triple ratio of the 
mean distance). The mean length of path (which is known 
to have been about of an inch at normal density) 

will now have rapidly risen to the very perceptible 
dimensions of four inches (nearly) Here we have the 
sute of "radiant" matter (previously existing however 
in the normal state of the gas, but concealed) coming to 
be quite appreciable to the senses For the gaseous 
molecules now “radiate “ regularly to a mean distance of 
some inches from every point in the room, and if a 
portion of the gas were inclosed in a bulb, about four 
inches in diameter, the molecules would (on the average) 
strike across from one side lo the other without colliding 
among themselves the beautiful 11 radiant " character 
of the motion then becoming losL, and the motion (and 
consequent pressure) irregular, owing to the confined 
space and absence of those mutual encounters among the 
molecules by which the moLion is forcibly corrected and 
made symmetrical - It appears therefore that the truly 
“radiant 11 character of the motion (if we use the word in 
relation to the rays of light radiating from a luminous 
point) would then cease—though no doubt the term 
“radiant ” may be also conveniently employed in another 
sense, viz. to evpress the fact [when a portion of gaseous 
matter is in a confined space where a proper adjustment 
of pressure is not possible] that the molecules may, by 
suitable means, be diverted from their paths, like the rays 
of light, so as to move in a parallel (or common) direction, 
and cast virtual shadows of objects placed in the bulb 

It will be apparent therefore that the establishment of 

1 I quote this dimension from a former paper, "On the Nature of whal n 
commonly called a ' Vacuum 1 " (. Phil Mag August, 1B77), a few of Ihe 
date of which it 11 convenient lo use here as a commencement It should be 
remarked lhat Mr Jubmlone Sioney appears to have been ihe first to carry 
out calculations regarding molecular dimensions and distances, and to deduce 
iherrfroin conclusions regarding the number of molecules in unit of volume 
of a so-called 1 ‘ vacuum —which tended lo upset preconceived ideas 

“ It is evident that ihe “ radiant " form of motion (or motion of the mole¬ 
cules equally m ail directions) it the sole condJIicn for equilibrium of pressure 
in all directions in a gat., or for an exact balance of momenta in every direc¬ 
tion It 11 an obvious cu roll ary from this—expressing a known fact—that if 
any imaginary straight line be taken anywhere in a gas, as many molecules 
at any instant are mowng towards one axtremiiy of the lina as are moving 
towards the opposite extremity—the resolved components of the motions 
along the line being taken when the muttons are oblique* It appears there¬ 
fore that in order lo liring gas rarefied to mi millionth under the normal 
conditions for correcting the motions of its molecules (so as to move in the 
normal ‘'radiant" manner), it would be necessary lo employ a containing 
vessel of such sise that ins molecules can adjust their motions freely by 
mutual encounters. Hence a containing valid whose diameter was a con¬ 
siderable multiple of the mi on path (lour inches in this case) would le 
required—say some feel in diameter at least. 
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the peculiar state of matter observed by Mr, Crookes docs 
not depend on the rarefaction of the gas, but on the 
dimensions of the bulb (or confining envelope) relatively 
to the mean path—inasmuch ns if it were possible to 
construct a bulb approximating to the mean path of 
the molecules of gas at (or near) normal'density, ana¬ 
logous phenomena would inevitably occur, though of 
course they could not be observed by \ery small dimen¬ 
sions [Resides the electric discharge cannot so readily 
take place in dense gas ] What is done therefore is to 
raise the mean path approximately up to the diameter of 
the bulb (by a high degree of rarefaction), instead of— 
conversely—diminishing the bulb down to the lengLh of 
mean patn (at a lower degree of rarefaction), when the 
effect would be difficult to perceive from the smallness of 
scale It will be observed that it is only a question of scale 
(rarefaction being a mere relative thing)—only it becomes 
possible to use a bulb or containing vessel of larger sire (to 
pioducc the conditions) in dnect proportion as the rare¬ 
faction is greater, so that the whole effect becomes more 
magnified and distinct The truth of this view may be 
moie apparent by considering the case of the atmosphere 
when, at different heights, different degrees of rarefaction 
prevail Let us take the heights where the mean path of 
the molecules is (say) one tenLh of an inch, one inch, and 
ten inches respectively Then at all Lhese heights (as at 
ordinary density) the molecules of the gas move in the 
same normal "radiant’ 1 mannei, or theie is nothing 
peculiar about the state of the gas at any degree of rare¬ 
faction If now a poition of gas be inclosed at each of 
these heights in bulbs or one-tenth of an inch, one inch, 
and ten inches m diameter respectively then the gas in 
all these bulbs will be in an abnormal condition, or in that 
peculiar state where it has ceased to have the power of 
adjusting its pressure, and consequently Lhe phenomena 
of diverting the molecules (by suitable means, electric, &c ) 
into any piths at desire will be possible in all the bulbs. 
These considerations will perhaps contribute something 
towaids clearing up any difficulties 01 divergence of views 
as to the theoretic aspects of this question which happens 
to trench on a line of inquiry pursued by the present writer 
for some years. Returning to oui formei example, iL may 
be instructive to consider what takes place on further 
rarefying Suppose the rarefaction to be carried to 
another millionth, by opening out our cubical room into 
another whose linear side is 100 times greater, viz, 10,000 
feet Here the mean distance of the molecules becomes 
one seven-hundredth of an inch (multiplying by a hundred) 
—still a very small quantity, it will be obsen ed. It may be 
remarked that by this degree of rarefaction (about a million 
times further than a good mercurial pump could attain) 
there are still no less than 340 million molecules in each 
cubic inch of the space. The mean path however has 
now sprung to sixty mile^—greater than the dimensions 
of lhe 100m (by about twenty to thirty tines) 1 Oui room 
has therefore approached the state of a confined bulb 
where the molecules of gas have loat control over them¬ 
selves, or cannot adjust their motions so as to move in a 

radiant" manner, but the molecules rebound irregularly 
backwards and forwards from one wall to the other, 
without (as a rule) colliding together, and may pioduce 
considerable irregularities of pressure In order to 
restore the uniformity of pressure, and reproduce the 
normal "radiant 11 form of motion, it would be necessary 
to open out our room into another a considerable multiple 
of sixty miles in the side (the mean path)—adding fresh 
gas so as to leave the density unchanged Here we 
should^have molecules moving in streams and passing 
within (on an average) one seven-hundredth of an inch of 
each other, and "radiating H from each point of the room 
with perfect symmetry to a distance of many miles, like 

1 It evidently foliowi from theu considerations that if it wen possible by 
■ome practical means to expand a glaSs bulb a(W rarefying . the mesr path 
or the molecule! of the inclosed gu would increase three timed ■■ fart u t^i 
die meler of Lhe bulb 


the rays of light from a luminous pomL In this case we 
should have molecules capable of becoming virtual 
carriers of energy to radial distances such as might really 
in principle serve to some extent the practical object 
required in the case of light 

If we imagine (for furthei illustration) the rarefaction 
carried a million times beyond this—viz , to a millionth X 
a millionth X a millionth of an atmosphere—then the 
mean distance of the molecules would still only have 
risen to the small amount of one-seventh of an inch , but 
the mean length of path sixty million miles (about) We 
are thus approaching agronomical distances. It seems 
a curious fact to consider that a portion of matter can be 
projected among other portions only one-seventh of an 
inch apart, so as to move (on the average) sixty million 
miles without touching one of them This may form an 
illustration of the smallness of molecules A hydrogen 
molecule moving at about four times the velocity of a 
cannon ball (its normal rale) would take, calculably, 
about a year and Lhree quartets to traverse its mean path 
under these conditions 

These considerations may serve to show, or facilitate the 
conceptions as to how particles of matter may have 
an exLremcly small mean distance and yet have an 
extremely long mean path Foi it is readily con¬ 
ceivable that since (as has been mathematically proved 
by Clausius and others) the mean length of path of 
a panicle increases, terf/rns pariOtts J as the square of 
its diameter diminishes (a rapid rate)—particles, such as 
those of the .ether, for instance, may have such an 
adequately small diameter as Lo admit of being in \cry 
dose proximity, and yet their mean paLh extremely 
great (many millions of miles long perhaps) These con¬ 
clusions, rendered more interesting by the additional 
light thrown on streams of molecules in the gaseous 
state by the experimental researches of Mr Crookes— 
would therefore point, in their possible application to the 
aether, lo a possible means for canying energy in a 
"radiant" manner, producing gravity (or the general 
phenomena of appromh\ and capable of serving as a 
great source of motion, the transferences of which are 
ill nitrated and exemplified in the motions developed in 
gross matter on every hand, and which lo the appreciative 
mind who will not admit the aeation of motion, inevitably 
demand the presence of an agent inclosing a hidden store 
of motion The above view w ould also have the advan¬ 
tage of correlating the tether viith ordinary matter (as 
merely a body consisting of very much finer mblecules— 
or a difference of scale). Why should we suppose the 
aether to be something abnormal or different from ordi¬ 
nary matter, without positive evidence ? Would not this 
be a deviation from the rule of admitting one principle as 
sufficient until two are found to be necessary ? This also 
holds in regard to energy Why countenance at all two 
kinds of energy until we have evidence, or why deviate 
from one grand fundamental principle until we are forced 
to do so- hardly a probable event, especially when this 
deviation involves something like a rush into the incon¬ 
ceivable represented by an energy without motion f 1 
In conclusion it should be observed that there Is 
nothing hypothetical in the above deductive results re- 

1 The apparently logical plan oF admitiing am? principle until two are 
shown to he necessary Mould appear in be reversed in the Case of energy 
It would seem that two kind* nf energy 'ire first believed in, because liie 
existence of one kind is not (as u ls uud) physically prosed \ci—i e proved 
in such a way as lo be obvious Ij our gross senses, and not merely a deduc¬ 
tion derived from pure reasoning based on the observed and otherwise inex¬ 
plicable developments nf jnrnnn talcing place in gmss mi Iter everywhere 
around us, Some might think that the contrary procedure to the above 
Would be lhe mare logical—vn , in bcliei in one kind of energy, becaitiw the 
nistfHCf (t/ two kinds had not been }>ovtd yet Dui in the history of science 
there has n aoriotiily always Iren h tendency to lem towards, the inconceiv¬ 
able, rather than be cnn’etiied with what our und era landing can teach us. 
At a future day possibly the recognition that all energy i* of on* character 
will be thought by so ne a grand dneovery Some may h iwever think it to 
be only the correction of an ernr which might m-\er to have been com¬ 
muted, for which there was m real justification—all analogy, rationality of 
c^ncepti <n, and that oneness of principle so characteristic of nature pointing 
the otrei va) 
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girding the mean distances, mean paths, &c. f 0 1 mole¬ 
cules on rarefying gases. For the relations computed 
depend on known mathematical principles. The only 
possible ground for question would be the particular data 
of mean distance, &c, taken as a basis for the calcula¬ 
tions. But it should be noticed that these rest on an 
experimental basis : having been deduced from observed 
facts by investigators of admitted competence, and by 
means of several diverse lines of argument which are 
found to accord in a remarkable manner as to the results,— 
which is therefore strong confirming evidence of their 
substantial accuracy Also the above inferences regarding 
a mechanism for the fundamental purposes of carrying 
energy, storing energy in equilibrium, and producing 
effects of approach (such as gravity, See.), cannot as me¬ 
chanical facts admit of any question For mechanical 
principles (like mathematical truths) hold independently 
of any inquiry as to whether they actually find practical 
application in nature or not. The best argument for their 
practical application in nature is the incomprehensibility 
of observed facts without them. We can at least say with 
certainty that under such conditions, effects (phenomena of 
approach, 1 transferences of moLion, &c ) of the character 
observed would be produced,—’and which effects have not 
hitherto found any explanation that appeals to our reason. 
The certainty of simple and automatic mechanical con¬ 
ditions being conceivable which are capable of producing 
such important effects, should lend a legitimate interest 
to these inquiries, and the mechanical beauty of the 
'‘radiant" adjustment of moving particles of matter 
which adapts them to so many noteworthy puiposes at 
once, should surely itself be an argument in favour of the 
practical application of the scheme in nature,—as a simple 
means to great and important ends. 

S. Tolver Frestont 


DEEP-SEA OP HIV PANS 

N the anniversary Memoirs of the Dos ton Society of 
Natural History, Prof Theodore Lyman gives an 
account of a structural feature hitherto unknown among 
Echinodermata which he has discovered in deep-sea 
Ophiurans. The remarkable structures described ap¬ 
pear under the microscope as little tufts resembling 
bunches of simple Hydroids on the sides of the arms 
of certain Ophiurans On careful examination these tufts 
are found to be bunches of minute spines, each inclosed 
in a thick skin-bag, and in form resembling agancs, 01 
parasols with small shades They arc arranged in two 
or even three parallel vertical lows, and in this respect 
the animals on which they occur differ from all other 
Ophiundae known, for all others possess a single row 
only of articulated spines. The peculiar tufts, which 
are apparently homologous with pedirellarur, are at¬ 
tached to the outer joints of the arms, near the margins 
of the side arm-plates. Two new genera, Ophiotholia and 
Ophiofaehis, closely allied to Ophiomyces, are described in 
which these curious appendages occur The species of the 
genera are soft with imperfect calcification. Examples of 

1 IL would w>t be difliriilt substantially Ln imitate what occur* in gravitation 
(according to the dynamical theory), Vy cooling down the opposed facra of 
two memduki freely suspended in a moderately Urge vessel of rarefied gas, 
at a leas distance apart than the mean length of path of the gweouj particles,— 
when from known principles (already experimented on by Mr Crookes) the 
Iwodibki would appmacn Here the diminished velocity r f rebound of ihe 
gaseous particles from the cooled inner surfaces of the disks (which entAils 
ihe approach), is imitated in gravitation by a similar dun niched velocity of 
rebound of ibe graviAc particles from gross matter, owing to their translator? 
motion being partly shivered into vibration (and rotation) at the shock of 
Impact against gross matter (in a manner elucidated by Sir W Thomson, 
Phil Mmf, May, 1873) On a Urge scale a similar diminution of translator? 
motion at impact is universally illustrated hy the known retarded rebound 
of ela*lic mum at collision,—when part of ihe innsl'iiory motion is (in a 
somewhat analogous way) converted into a vibratory or rotatory motion 1 f 
the colliding body at the encounter It becomes interacting in a dynamical phe¬ 
nomenon or the nature of gravitation EO contemplate Ihe possibility of doing 
■ometh/ag towards illustrating 11 experimentally, and to acquire the certainty n| 
lha eaiitence of the streams of particles which produce the effect,—hy almost 
visualising them, through tha means emplrycd In the recent researches hy 
Mr Crookes, 


Ophiotholia were dredged off Juan Fernandez, in 182$ 
fathoms, and of Ophiohelus off Barbadoea in 82 fathoms, 
and off Fiji in 1350 fathoms. 

Prof. Lyman states that among the Ophiunds and 
Astrophytids of the Challenger Expedition the entire 
number of new genera brought home is 20; that of 
species 167 


AN ELECTRICAL THERMOMETER FOR 
DETERMINING TEMPERATURES AT A 
DISTANCE 

T HE success of many industrial operations depends 
upon the steady maintenance or proper variation of 
certain temperatures, and it is often of the highest 
importance that the person in charge of these operations 
should be able readilv to ascertain by means of the 
thermometer if the workmen are performing their duties 
correctly It sometimes happens 
that thermometers have to be placed 
in positions which are difficult of 
access, or removed some distance 
from the centre of the manufactory, 
and that considerable time his to 
be expended in visiting the different 
stations It was in order to meet 
the requirements of such a case as 
this that the electro-thermometric 
apparatus here described wax con¬ 
structed 

1 had for some time been much 
in need of an instrument which 
would admit of the temperatiue of a 
scries of malt-drying kilns being 
determined at a considerable dis¬ 
tance from the kilns themselves, 
and, not being able to meet with a 
description of a suitable mstiument, 

I was led, after several trials, to 
contrive this apparatus, which, al¬ 
lhough it does not embody any new 
principle, and is not perhaps adapted 
to accurate meteorological uork, is 
nevertheless very suitable for the 
technical purpose for which it was 
originally designed, and is doubtless 
capable of extended application 111 
many industries 

The apparatus consists essentially 
of two parts, a mercurial electro¬ 
thermometer, and a combination of 
apparatus which constitutes an au¬ 
tomatic receiver and transmitter of 
signals from the thermometer 
The thermometer, which is shown 
in Fig 1, was constructed for me by 
Mr J Hicks of Hatton Garden It 
is an ordinary thermometer about 
nine inches in height, with a large 
bulb and a stem of wide bore. 

Through the side of the stem, and 
fused into the glass, are inserted a 
senes of shoit platinum wires, the 
free end of each being connected 
with a binding screw These wires, 
which project slightly into the bore 
of ihe thermometer, are, in my 
instrument, inserted at intervals of 3 0 F. between 120° 
and 17 r, the range of temperature required in this 
case. The constructor of this part of the apparatus 
informs me that, if necessary, there 19 no practical diffi¬ 
culty in inserting wires at intervals of a single degree, or 
even less, without interfering with the calibration of the 
tube. The upper part of the bore of the tube is expanded 
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into a small bulb which is partly filled with glycerine, this 



mercury column. A wire fused into the main bulb of the 
thermometer is connected with a binding-screw from 
which a wire leads to one pole of a battery of two 
Leclanchd cells, the opposite pole of the battery being 
placed permanently to earth. 

If the free end of a wire, put to earth through a gal¬ 
vanometer or bell, is brought successively in contact with 
the binding-screws at the side of the thermometer, com¬ 
mencing at the lowest, a signal will be given from each 
wire in contact wiLh the mercurial column, but not from 
the wires above it. By carrying a conducting wire from 
each of the binding-screws Lo a senes of ordinary electrical 
bell-pushes arranged on a key-board, the mam bar of 
which is put to earth through a signalling apparatus, it is 
evidently possible to ascertain at any distance from the 
thermometer the height of the mercury column, and 
consequently the temperature, the mean error of observa¬ 
tion depending upon the intervals between the wires 
inserted in the bore of the thermometer. Such a form of 
apparatus is however inconvenient, as it necessitates 
carrying a large number of insulated wires to the observing 
station. 

To avoid this difficulty 1 have devised the transmitting 
! portion of the instrument, an apparatus which, placed as 
I near as is convenient to the source of heat, is capable of 
' collecting the various signals from as many different 
, thermometers as may be desired, and of transmitting all 
, these signals down a single wire to an observing station 


at any recmired distance. This part of the apparatus, 
shown in Fig. 2, was constructed for me by Messrs. 


| shown in Fig. 2, was constructed for me by Messrs. 

' Tasker and Sons of Sheffield It consists essentially of 
1 .in ebonite ring, through the thickness of which are 
1 inserted, at even distances, a senes of small platinum 

J studs, terminating level with the surface of the ebonite 
ring, and connected at the lower side with a senes of 
binding-screws arranged round the circumference of the 
Fl0, a 11 circular wooden frame enclosing the instrument. Within 

liquid of coursejilso'filling the bore of the tube above the the case of the instrument is an ordinary clockwork 



Fit- 

motion driving a small metallic traverser, which 19 | 
capable of a somewhat rapid movement similar to that of | 


3 - 

the hand of a watch. This traverser, furnished at its 
extremity with a small piece of platinum, is caused, by 
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means of an adjusting screw, to press lightly against the 
face of the ebonite ring, and to produce metallic contact 
wuh the studs when passing over them The binding 
screws around the case of the instrument are connected 
in serial order with the wires inserted in the bore of the 
thermometer, and the travprscr is in permanent electrical 
contact with the binding screw L, to which is attached 
the line-wire 

If the transiniLtci is intended to convey the signals 
from more than one thermometer, there are inserted in 
the ebonite ring, at suitable intervals, three small platinum 
studs very close together. These studs arc not in con¬ 
nection with the thermometer-*, but with the binding-screw 
Cj which is in permanent connection, through the battery, 
with earth By this arrangement the current is short- 
circuited whenever the traverser passes over these extra 
studs, and the three signals sent down the wire in quick 
succession serve to show that the tiansuutter has com¬ 
menced to send signals from another thermoinetei 

The axis which drives the traverser carries round with 
it a metallic disk, which is drilled with a hole into which 
fits, when the clockwork is at rest, a small plug This 
plug, which acts as a detent, is attached to the heavier 
side of a light leverj the opposite end of which is furnished 
with an iron armature in close proximity to the poles of a 
verj small electro-magnet One end of the magnet coil 
is connected with the bindmg-screw C, and so through 
the battery with earth, whilst the other end of the coil is 
connected through the binding-screw M (Figs 2 and 3) 
with another line-w 11 e which is carried to the observing 
station, and is capable of being put to earth through an 
ordinary electric bell-push 

The general arrangement of the whole apparatus is 
shown in the diagiam, Fig 3 The action of the instru¬ 
ment is as follows —The line-wire connected with M is 
momentarily put to earth at the observing station by 
depressing the bell-push , this causes a current to circulate 
round the coils of the electro magnet, which, attracting 
its armature, liberates the detent, and staits the clock 
The number of signals now passed down the line-wire by 
the passage of the tra\erscr over the platinum studs will 
be a measure of the height of the mercury column in each 
thermometer. The traverser, having made one complete 
reiolution, is arrested by the falling of the plug inLo the 
disk 

It 15 evident that any number of observing stations can 
be established along the line-wire, and also that, if 
desired, the apparatus may be made automatically to 
register the temperature at any required interval of time. 

Horace T. Drown 


THE RECENT DISCOVERY OF THE BODY OF 
RHINOCEROS MERCK I I IN SIBERIA 

I T is a well-known fact that carcases of extinct animals, 
such as the Mammoth (Elephas prtntigenius) and 
Tichorhine Rhinoceros (Rhinoceros ticnorhinus) are ob¬ 
tained in a more or less perfect state of preservation in the 
frozen tundras of Siberia A memoir recently presented by 
Dr Leopold von Schienck to the Imperial Academy of 
Sciences of St Petersburg, 1 informs us that the most 
recent discovery of this nature (which took place in 1877) 
is of a specially interesting character The remains 
found upon this occasion turn out, not to belong to either 
of the above-named animals, but Lo a distinct species of 
Rhinoceros, Rhinoceros Mercktt (better known in England 
a; Rhinoceros leptorkmus of Owen), which had never 
been known previously to occur in such a condition. 
Unfortunately full advantage has not been taken of this 
extraordinary discovery. Although the carcase, as already 
mentioned, was found in 1877, it was not until March, 

1 11 Dai erate Fund eiaer Lelchc, Mhmocetv® Mtrrkti, Jug " Von Dr 
Leop r Schrcnck (Mdm Ac. Imp Sc Si Pel, vu B line, trol jumi No 7, 
i83o' 


1879, that it came to the knowledge of the Imperial 
Academy. At the same time the sad fact was commu¬ 
nicated that only the head and one foot of the whole 
body of this extinct monster had been preserved, all the 
remaining portions having been allowed to drift away 
into the River Yana, upon the banks of which it had first 
come to light 

The head in question, after having been exhibited in 
Moscow, at the Anthropological Exhibition of 1879, was 
presented to the Zoological Museum of St Petersburg, 
where upon comparison with the Tichorhine Rhinoceros, 
it was shown to belong, not as had been previously 
supposed, to that species, but to Rhinoceros MerckiL 

Of this specimen, which is naturally reckoned among 
the greatest treasures of the Imperial collection. Dr L. 
von Schrenck now gives us an excellent description, illus¬ 
trated by several figures, which show that in external as 
well as (as now already known) in osteological characters, 
R. Mcrckn presents many salient featuies to distinguish 
it from R tichorhmus . 

As regards the former distribution of R. Mercku , 
although it was once supposed that this species was con¬ 
fined to Western and Southern Europe, recent researches 
had already proved that this extinct rhinoceros had a 
much more extensive range Besides being found in 
several localities in Eastern Europe, Brandt, in his excel¬ 
lent Memoir on the Tichorhine Rhinoceroses, has shown 
that Lhis species formerly existed in Eastern Siberia. It 
is therefore not now so remarkable that a whole frozen 
body of this former inhabitant of the Steppes of Siberia 
should have been discovered on the banks of one of the 
rivers, preserved frozen during many thousands of years, 
as we know to have been also the case in the previously 
obtained specimens of the Mammoth and the Tichorhine 
Rhinoceros 


NOTES 

We give on another page an abstract of the revised edition of 
the prop 1 sed statutes on the professona^e promulgated by the 
Oxford University Commissioners It is, to say the least, hope¬ 
ful to find the Commissioners so amenable to criticism and sug¬ 
gestions, and the proposed revised statutes, it will be found, obviate 
most of the objections which came from all quarters to the 
harassing and humiliating nature of the first draft, Occupying the 
position we do in relation to science, we could not but condemn 
the statutes in Lheir first form Were we the mouthpiece of 
the College of Preceptors, then possibly we might not have 
objectedjo the Oxford proFessors being legislated for as if they 
were merely elementary school-teachers; but as we are bound 
^o consider the interests of science and its advancement, and as 
we believe one of the chief duLies of an Oxford professor, as 
of a German or a French professor, to be original research, we 
could not but consider the staLutes in their first form as a senoui 
blunder. 

On Monday, March 15, the Pans Academy of Sciences held 
its annual sitting, when the prizes for 18S0 were delivered. 
M. Ed. Decquerel was in the chair He opened the sitting 
by an iloge of M..Michel Chasles, who died quite recently, and 
who was one of the most popular members of Lhe Academy. 
At the end of his address he reminded his fellow members of 
the completion of the 'great work of M. Milne-Edwards, which 
has lasted for a quarter of a century. The great prize for 
mathematics was awarded to M. Halphen, with honourable 
mention to M Poincamf, the Poncelet Prize to M. Leonte, 
engineer of the machinery constructed by the Government. A 
sum of 3000 francs was awarded to M. Ader for having ad¬ 
vanced in an essential ^manner phonetic telegraphy (also tele¬ 
phony) The Tremont Prize was awarded to M. Vinot, the 
editor of the only astronomical paper published in France, and 
the founder of the only astronomical society M. Duma*, with 
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his usual eloquence, read the Hogt of M. Victor Regnault, the 
celebrated physicists M, Regnault was born m Germany during 
the occupation of the Rhenish provinces by France. Ills father 
was killed during the invasion uf Prussia by France, and his 
beloved son was killed during the siege of Faria. After the last 
event took place Kegnault’s life was a long agony, which M. 
Dumas described with touching eloquence. 

The Transit of Venus Commission established by the French 
Academy of Sciences has resumed its labours under the presidency 
of M. Dumas. A credit has been given by the Government fur 
constructing new refractors. Not less than twelve arc nuw 
building, to be used on the several stations which have been 
already selected, and will be ready by the end of the year 1 lie 
heads of the scientific missions will soon be appointed, as well 
as their staff The greater number of instruments built for the 
1874 transit have been disposed of Lu several public institution?. 

Sir John Luhhock showed a good deal of courage m intro¬ 
ducing hii motion on Ancient Monuments into the House of 
Commons in the present temper and obstructed condition of that 
body; nevertheless he carried his point All he did was to 
move that in the opinion of the House the Government 
should take some steps lu provide for the better protection of 
ancient national monuments, the House declared itself of this 
opinion by a considerable majority, though, we imagine, some 
Lhing more must be done lief ore Government has the power to 
step in and prevent the destruction of any ancient monument 
That there is no time to be lost if we do not wish most of these 
relics of the post to disappear entirely, is evident from the long 
list given by Sir John Lubbock nf important monuments Lhat 
have already been muLilaled or destroyed, Sir John suggested 
that any owner of such a monument who contemplatedits destruc¬ 
tion should be compelled first to offer it for sale Lo 'he country 
This course would be both simple and effective. 

Mr. Roberts of the Nautical Almanac Office is author!!;ed 
by resolution of Comcil of the Secretary of State for India, 
dated August 7, 1880, to make it generally known that his Tide 
Predictcr may be employed for the preparation of Tide Tables 
(subject to the payment of a nominal fee to the India Office for 
the use of the machine) for ai>y 1 urt for which the requisite data 
are forthcoming on application tu him. The Tide Predicter has 
already been used for the preparation of the Tide Tables for 
18S0 for the joris of Bombay and Kurrachec (published by 
authority of the Secretary of State for India in Council) with the 
most satisfactory results. It has also been used for the Tide 
Tables for 1881 for Indun ports, which include, in addition to 
those of Bombay and Kurrachee, the tides also for Aden, Okha 
Point, and Beyt Harbour (Gulf of Cutcb), Karwar, Beypore, 
ihe Paumben Pass, and Vizagapalam. The Tide Tables for 
1883, the preparation of which is already far advanced, will 
include, in addition lo the above eight ports, the following 
seven, viz. .—Madras, Rangoon, Moulmem, Tort Blair, and on 
the Hooghly River, Fort Gloster, Diamond Harbour, and 
Kidderpore (Calcutta). It is anticipated that m addition to a 
still further number of Indian ports to be predicted for 1883, 
that Mr Roberts will have the preparation of Tide Tables fur 
Table Bay, Tort Elizabeth, East London, and Durban, tidal 
observations at these places being now in progress or shortly to 
be commenced fur this purpose. The observation", when a 
sufficient scries has been taken, will be placed in the hands of 
Mr. Roberts for the determination of the requisite data for the 
predictions. 

The Senatus Academicus of Aberdeen University have 
resolved to confer Ihe degree of LLD. on David Fritter, M.A., 
M.D., Professor of Forensic Medicine m King’s College, 
London 


We have received from Mr, Marsden of Regent Street, 
Gloucester, a "List of British Birds,” with, os an appendix, 
“The Graduated List for Labeling Eggs” With similar lists 
the present one compares favourably, and it is a pity Lhat Mr, 
Maisden, who is evidently an intelligent man, did not make hiB 
catalogue still more perfect. The insertion af species like the 
Russet Wheatear (Saxuolti stapazma), and the Barred Warbler 
[bylwa nuoria), which are not entered in so recent a work as 
Newton’s edition of “ Yarrell," show that the author is abreast 
of the latest information on the subject of rare visitants to this 
country, But the Black-winged Kite [Biotins carttlcus) has 
equal rights to a place in a British list, and we are sorry to see 
the Great Black Woodpecker [Ficus watiius) and the Rufous 
Swallow [Hirundo caktrtta) Btili allowed as visitors to Great 
Britain The careful researches of Mr, J II. Gurney, jun., 
published in Sharpe and Dresser’s “Birds of Europe,” have 
entirely disproved ever single supposed occurrence of the Great 
Black Woodpecker, while the so-called Rufous Swallow turned 
out Lo be nothing but a common Hit undo rustica in fine spring 
plumage. The abbreviations of auLhors’ names are, tu bay ihe 
least, ingenious, but as they differ in nearly every case Torn those 
adopted by all ornithologists, we cannot perceive any real advan¬ 
tages tu be gained by iheir use, as they involve continual reference 
to the introductory explanation to find uut the auLhor’s meaning. 
If brevity in quoting authors’ names ls desired, 11 Bp.” for Bona¬ 
parte is bcLter than “Bo,” and is moreover frequently so employed. 
" Ban ” in Mr. Marsden 1 s list meaiy; Bonnaterre, but in many 
ornithological woiks BonaparLc is thus signified, so that we cannot 
commend this portion of the au hor’s labours We were at first 
puzzled as to the meaning of the " Graduated List for Labeling,” 
but we find on referring to 11 that the names of the British birds 
are there printed in various-sized types according to the size of 
the different bird's egg, and we are sorry to think Lhat there is 
still a demand fur a list of ihis kind whereby collectors become 
satisfied Willi the printed name attached to their captures instead 
of having, as every genuine egg should have, the full particulars 
of its history WTitten upon it in ink. 

TllAT we may ^Lill expect many additions to the avi-fauna of 
Eastern Africa has been .imply proved during the past year or 
two by the collections sent from the East Coast by Dr. Fhcher 
to Berlin and Dr Kirk to this country A further conlnbuUcn 
has recently been made by the veteran ornithologist - , Dr. 
Hartlaub, who has just | ublishcd in the Abhandlungm of the 
Bremen Natural History Union an interesting paper on Buds, 
collected by Dr Emm Bey in the region of the Upper Nile. 
'Ihe traveller proceeded from Lado in 5“ N lat. along the Nile 
to the Albert Nyanza, visiting the noithem extremity of ihe 
Coja Lake, and Iraver ing ihe country in a northeily direction 
to Fatico The result of this expedition considerably modifies 
Lhe generally received opinion respecting the relation of the avi¬ 
fauna of lhe Upper Nile region , for although a large number of 
the species obtained are, as might be expected, Abyssinian, there 
is a certain infusion of South and West African form*, with a 
sprinkling of peculiar gei era and "pecies. The new species 
described are as follows ■— Cisiicola hypoxantha, C, marginahs 9 
Emma (g.n ) Upida, Drymoachla (g n.) in can a, Dryo sc opus 
emtrascens, Tricholau Jlaiotorquata , Musciiapa infu^ato, Hy- 
phan/ontts crocata , Hyphantxca cardinal is, and Sorrtlfa am hi. 
The Whale-headed Stork ( BaUtmaps rex) was looked for in 
vain on the Victoria and the Albert Nyanza*, and is ^aid to exist 
only north of Schauibc. 

Messrs, W. Eagle Clarke and William Denison Roebuck, 
secretaries of the Yorkshire NaluralMs’ Union, arc preparing for 
publication “A Handbook of Yorkshire Vertebrate - being a 
Complete Catalogue of British Mammals, Bird*, Reptiles, Am¬ 
phibians, ind’Fuhes, showing what Species are or have, within 
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Historical Periods, been round in the County of York.” The 
authors state that when engaged on the compilation of various 
papers on the natural history of the county for the Transactions 
of the Yorkshire Naturalists' Union, find that there is a deficiency 
of information of a reliable nature as to the detailed distribution 
m Yorkshire of the various species of vertebra ted animals, and 
thu in spite of the fact that all available published information 
has been by them systematically and diligently collected. This 
deficiency they believe to some extent arises from the circum¬ 
stance that never yet has there been published a list of the verte- 
braied animals (or of any subdivision thereof) of the county as a 
whole. Such a list they propose to supply. The Birds will be 
undertaken by Mr Clarke, the Mammals, Reptiles, and 
Amphibians by Mr Roebuck, and the Fishes jointly. The 
writers would be glad to have to-operation, in the way of 
supplying lists and notes for as many districts in the county as 
possible. Scattered obseivations on any species ore as much 
desired as lists Notes on Llic historical evidence of the former 
existence of species in the county, and on the local names used 
for the various species, are also desirable. Communications are 
requested to be addiessed to either author at his residence, or at 
No, 9, Commercial Buildings, Turk How, Leeds 

The Times correspondent sends some additional facts to 
account for the recent earthquake at Casamicciok “The 
lamentable accident," Frof. Falmien states, “which has hap- “ 
pened at Losamicciola was not only not felt by the University 
seismograph, nor by that of Vesuvius, but did not extend even 
to the whole of the island It must be regarded, therefore, as a 
perfectly local phenomenon, produced probably by the sinking 
of the soil occasioned by the slow and continual subterraneous 
action of the mineral waters " That there were severe shocks 
of earthquake, the limes correspondent goes on to say, is 
unquestionable, but unless the ground had, so to speak, been 
prepared for it, the disaster would probably have not been so 
great. The fact is that the island is burrowed in many parts. 
Wherever there is any chance of finding a spring the guund is 
hollowed out, and the foi lunate proprietor makes a good thing 
of it during the season In addition to this fact, a considerable 
part of the soil is formed of clay, which is held in high estima¬ 
tion , and not merely Naples, but Lhe country around to a great 
extent, is provided with bricks and pottery from Ischia This 
branch of industry has been earned on successfully for many 
years, and it may readily be understood, therefore, that the sub¬ 
soil is so perforated that any violent shock suffices to wreck the 
houses on the surface. Ischia is well known to be of volcanic 
formation, and has, m times long past, been subject to shocks 
and eruptions from Epomeo, the now dormant cone in the centre 
of the island What is called the Lake of Ischia is supposed to 
have been the crater of an extinct volcano. The last great 
eruption occurred in 1301, and lasted two monLhs, inflicting 
complete ruin on the island A scientific Commiiyon, composed 
of Professor* Falmien, Scacchl, Linno, and Guiscardi, have gone 
to Caaamicciola to endeavour to ascertain whether the earthquake 
there waa due to local causes or not. 

Earthquake shocks continue in Switzerland to an extent 
that, in view of the terrible disaster at Ischia, is causing con¬ 
siderable apprehension A very strong oscillation was observed 
at Heniveil, in Zurich, early on Monday morning, and about 
two o'clock on the following morning two separate shocks were 
felt at Lausanne. Two deaths resulted in a rather lingular way 
on Friday last from the earthquake of the preceding day. The 
shock loosened a mass of rock overhanging a quarry at Oberburg, 
in Berne, and twenty-four hours afterwards it fell, literally 
grinding to powder two unfortunate men who were working 
hard by. 

It has been decided by a large number of friends and ad¬ 
mirer* of the late Mr. Frank Buckland to perpetuate, by a 


substantial memorial, the services which he has rendered to the 
study of natural history and fish-culture by hu numerous writ¬ 
ings, and also by the formation of his celebrated fish museum 
at South Kensington, which he has bequeathed to the nation. 

A committee which has been formed with this object in view 
includes among-others Sir William Vernon Harcourt, M P., Sir 
Philip Cunliffe-Owcn, Frof. Owen, Mr. Spencer Walpole 
(Inspector of Salmon Fisheries), and several other gentlemen 
representing the different fishery boards throughout the country 
and the various fishery interests The exact form which the 
memorial shall take has not yet been determined This will be 
decided at the next meeting of the committee, which will shortly 
be held. 

We hear that Mr Waller Hill is about to retire from the 
Cumtorship of the Botanic Garden* at Brisbane, in connection 
with which lus name ha* become w idely known. It is ra mourad 
that the Gardens will be placed under the management of a 
board. 

We ore glad to see that the Liverpool College of Chemistry 
has been reopened after being renovated and refiLted with 
modem apparatus for research, Under the guidance of Dr 
Tate and Mr G H. Sharpe, we have no doubt it will prove a 
useful centre foi instruction and icicnce 

The stenographic machine which we mentioned in our last 
issue was presented on March II to the Socidte d‘Encourage 
ment, meeting undei the presidency of M Dumas It is a 
small instrument, about 1J foot long and 1 foot Wide, placed on 
a stand 2^ feet high, on which it L* easy to play with both 
hands. The number of elementary signs is only six, which by 
mutual combination gne seventy-four phonetic letter* It has 
been worked with .in astounding velocity, reproducing the word* 
pronounced by a man reading a parage from a book. The limit 
of velociLy is stated to be 200 winds 111 a minute, which is more 
than sufficient, no spcakci having ever uttered more than 180 
The Signs are very neatly punted 011 a paper band passing auto¬ 
matically under the types They can be read by any person 
conversant with the peculiarities of the system, which requires 
the teaching of 1 very few month*. Thewoik of the stenographer 
I is more difficult, but 111 little moie than a yeai he can be 
educated Women and persons who have ail acuLe and correct 
hearing can practise iL with succes-. Blind people, gencially 
having very delicate hearing, will be most useful, the reading 
and translation being done by otliei people 'lhe same machinery 
is available for every language inexistence 'lhe system is so 
perfect that it can be used for reproducing a language that la 
neither spoken njr undei stood by the opcratoi But under such 

circumstances the orator must speak slowly and in a very distinct 
manner This machine was worked by a young lady belonging 
to the stenographic staff of the Italian Senate, where the machine 
is in constant use 

The work of laying subterranean cables is proceeding favour¬ 
ably fro n Nancy to Paris 'Ihis telegraph line is composed of 
twelve insulated wires placed in a large Lube of cast iron For 
each length of 500 metres doors have been arranged so that any 
section can be removed and replaced without having to open 
the ground, which 15 necessary in the German system of laying 
the cables m a solid bed of asphalte. 

We are asked to make kno.wi that at Lhe request of the 
Commis^aire-General, the Society of Telegraph Engineers and 
of ElecLriuans have undertaken to supply to and collect from 
intending British exhibitors, applications for .space at the forth 
coming Exhibition. Forms of application and copies of the 
general rules can be obtained at the offices of the Society, 4, 
Broad Sanctuary, Westminster, London, by letter addressed to 
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he Secretary of the Society, or by personal application between 
the hours of H and 5. 

The Photographic News of March II publishes an excellent 
photo -engraving of Fox Talbot. 

Mr. W. IIeigkway has issued a useful 11 Handbook 0/ 
photographic Terms," an alphabetical arrangement of the pro¬ 
cesses, formulEEj applications, &c., of photography for reidy 
reference. Piper and Carter are the publishers. 

A NEW Natural History Society bos been formed at Banbury 
under the title of '* The Banburyshire Natural History Society 
and Field Club 11 Mr. T. Ueesley, F C b,, is president, and 
Mr. E. A. Walford, hon secretary 

T he 71 fff« Dublin conespondent telegraphed on Sunday 
night —" A very interesting scientific work, the mo'.t important 
of its kind yet attempted in the kingdom, has just been com¬ 
pleted. It is Ihe great refueling telescope, constructed by Mr 
Grubb of Kathmines, Dublin, for the AusLro-llungarian Govern¬ 
ment, and it is to be placed in the Ohservatary at Vienna. A 
commission appointed by the Government to examine the work 
transmitted yesterday to the Austro-Hungarian Embassy in 
London a report expressing their full approval or ihe manner 
in which the task has been completed 111>. a matter uf no little 
pride Lo Ireland that she has produced the largest refracting as 
well at the largest reflecting telescope m the world ” Several 
interesting details concerning the telescope are give m the It ah 
Times of March 10 

M. Louis FlGUikH’s L'Annie Scuutijiqui. d ImhtdtuI, pub¬ 
lished by Ilachette and Co., is a really useful sum nary of the 
science of the year The twenty-fourth l^sue is (pule up to 
previous volumes, and in the absence of anything of the kind 
published in this country may pro\e serviceable Lo English 
reader-, 

The Annuatte of the Monlsouns Observatory foi 1881 con¬ 
tains much useful infoimaLon in meteorology and allied subjects. 
Under Lhe head of Agricultural Meteorology are n vaiicly or 
expeiimentul data on the action of heat, light, and water on 
vegetation, with their application to special cultures r i here is 
also a meteorological Wji/W for the agricultural yeais 1873-80, 
and an article on Bacteria in the Atmosphere. 

The additions lo the Zoological Society's Gardens cluiuig (be 
past week include a Bonnet Monkey {Alai at us radmfta) from 
India, picsenLed by Mr. U. \V. Okes-Voysey , an Aqua's Fox 
(Cam j azane) from Buenos Ayrc>, pie-ented by Ml William 
Petty , a Gold Pheasant ( Thaumaha puta d ) from China, pre¬ 
sented by Mr. W II St. Qmntin, an Ornamental Ceralophys 
(Cera/ophys ornata) from Bueno 1 : Ayres, presented by Mr E IV 
White, F.ZS.; a Water Vole (Arvicola ampkibni±\ British, 
purchased, two Dingo Dogs (Cams dingo) t born In the 
Girdens 


CHEMICAL NOTES 

Obskhvaiions have been published from time to time con¬ 
cerning the existence of alkaloid-hke substances 111 exhumed 
corpses. These substances appear lo be produced in organised 
mattei which, after brief exposure, has been kept out of contact 
With air. A summary of these observations and a discussion on 
their bearing on toxicological examinations is given by Husemann 
in a recent number of Archiv fur Pharmacia Substances 
having different physiological actions appear to he produced at 
various stages of decay of flesh or vegetable matter. A sulutance 
resembling atropine in its action has been separated from on 
anatomical maceration fluid by Sonnenschein, and this same 
substance has been found in the bodies of persons who have died 
from typhus fever, 

An Important paper on "Thd Influence of Isomerism of 
Alcohols on the Formation of Ethereal Salts,” by Menschutkin, 


appears in Annates Chtm et P/tys The process of etherification 
reaches a limit in every instance, but this limit varies with the 
molecular weight, and generally with the 11 structure w of the 
alcohol employed In the ethylic senes the limit increases with 
increase of molecular weight, but not influenced by isomerism; 
m the secondary alcohols the limit dots not shuw an increase for 
increased molecular weight. The influence of isomerism is most 
marked in this senes 

It is well known that by adding dilute acid to a solution of 
sodium thiosulphate and w arming, a copious precipitate of yetlow 
sulphur is obtained Col'son states m Bull Soc. Ck\m that when 
a very dilute solution of sodium thiosulphate is added to dilute 
hydrochloric acid, hydrogui sulphide and sulphuric acid are 
alone produced. He supposes Lhat the water present acts on the 
sulphur as quickly as it is liberated from the thLosulphate, in the 
manner indicated , if flowers of sulphur be acted on by boiling 
water, a similar reaction occurs, but proceeds only very slowly 

From a study of the thermal phenumcna winch accompany the 
action of water on alcohols, nnd of alcohols on water, Alexejcff 
(Bull Soc Chtm ) concludes that hydrates of the saturated 
alcohols exist, which hydrates aie less stable Lhe greater the 
number of carbon atoms 111 the molecule 

The heats of foimation, and of solution, of a large senes of 
metallic sulphides, and sulphydratea, principally those of the 
alMills and alkaline earths, have been determined and published 
in Annnles Chtm . ct Phys. (January), by M. baba tier. 

IN an investigation of alcoholic fermentation (Annates Chtm 
et Phys ) Boussingault states that by the addition of a large 
quantity of yeast to wines rich m sugar, fermentation proceeds 
inpidly at a boiling temperature, provided the pressure be con¬ 
siderably diminished 

In th ^ Bet liner Beruhte Herr T Donath describes'experi¬ 
ments on ihinohn , in which he shows that this alkaloid possesses 
marked antiseptic properties 111 o 2 per cent, solution it stops 
the putrefaction of urine and lactic fermentation; in 04 per 
cent, .solution iL completely stops the putrefaction of blood and 
largely decreases the Coagulation of milk. Blood containing 
I per cent, of clnnalin cumot be coagulated At low tern 
peratures the alkaloid forms, cumpjunds with albumin, wiuch 
coagulate 

In ft paper 11 presented to h/th Houses of Parliament” the 
subject of 11 oleomargattne ” as manufactured 111 the United 
Stales is discussed tins substance is mode from beef suet by 
disintegrating in w r arm wa'ei, passing through a fine sieve, melt¬ 
ing at 120° F , settling, draining off the oil, uni allowing to 
solidify. If 11 butlerme" is to be made, the oil is mixed with 
IO per cent of milL, churned, coloured with annatto, rolled 
with ice, and salted, During Lhe year ending June 30, 1880, 
1 8,833,330 Iks of oleomargarine were exported from New York, 
the greater part going to Holland The manufacture Und -ale 
of Ibis substance is strongly condemned by many butter mer¬ 
chants, and as strongly recommended by various well-known 
Ameucan chemists Analyses given m the report show very 
small differences between oleomargarine and natural butter, 
except m the particular of soluble fats, of w hich oleomargarine 
contains considerably less than natural butter 

The Newcastlc-upon Ijne Chemical Society publishes m its 
Proceedings a paper by K. llosenclever, on the alkali manufac¬ 
ture in Germany m iSSo, m which it is shown that the consump¬ 
tion of alkali in Germany at present exceeds Lhe supply, and 
that manufacturers arc now extending their works and building 
new ones. The ammonia process u coming largely into use , 
lhe cost of planl a'ui expenses are lesi than when Leblanc’s pro- 
ces- is employed , but the latLer process is also extending year 
by year. 

A NEW journal, devoted lo analytical chemistry, has just nnde 
its appearance with the title Rtpertonum dcr analytischen 
Chemie } it is published by Voss of Leipzig, anti prorates to 
be useful to those who are interested in this branch of applied 
science. 

Observations on the production of crystalLme albuminoid 
compounds have from time to ti ue been published In a recent 
number of Zeitschrift fur KtyAalbgt aphie a gcneial account of 
these observations 1-. given by Hen hchunper, and Lhe following, 
among other, general statements are made alhumenoid sub¬ 
stances are capable of crystallising, but the ciystaki (or crystal¬ 
loids, as they are called) differ from ordinary crystals in their 
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mode of grow Lh, the angles of crystalloids are abo probably 
somewhat variable. The crystalloids being chiefly regular and 
rhombohcdral form*, some are compounds containing me tali— 
chiefly magnesium, calcium, barium—others are free from metals 
The growth is connected in a definite manner with ihe crystal¬ 
line form , the forms of the regular crystalloids remain unchanged, 
while the rhombohedral crystallo us undergo changes in their 
angles, the maximum growth being in the direction of the 
principal axis. The growth and solubility of the crystalloids are 
not equal throughout, they increase from without inwards, so 
that in dilute reagents the growth or the solution begins in the 
middle. The crystalloids are also frequently distinguished, like 
starch granules, by layers of unequal growth 

HkRR Ballu states in Berliner Btnchte that if camphor be 
heated with a quantity of spirit of wine, containing fiom 36 to 
65 per cent, ethylic alcohol, such that some of the camphor 
remains undissolved, fusion of the camphor occurs on the surface 
of the alcohol, and the melted camphor either floats on the surface 
of the alcoholic solution, or sinks to the bottom according to 
the specific giavity of< the liquid. 

In reference to the observations of Ilautefeuille and (Jhappuis 
regarding 11 perm trie acid, ,J recently mentioned in these Notes, 
the following details may be of interest. If a perfectly dry 
mixture of oxygen and nitrogen is ozonised, and the absorption 
spectrum of a layer about two metres long of this mixture is 
observed, certain fine dark lines arc noticed m the red, orange, 
and green, in addition to the characteristic absorption bands of 
ozone. '1 hese lines are nut exhibited by nitrogen, nitrous 
anhydride, nitrogen tetroxide, or nitric anhydride, when sub¬ 
mitted to the action of the electnc discharge If the gas which 
exhibits the new lines be conducted through water, the water 
acquires an acid reaction, and the ozone bands alone remain in 
the spectrum If the gas be heated to redness the spectrum of 
nitrogen Lctroxide appears If the gas be allowed to remain at 
ordinary temperatures the new lines gradually fade away , after 
tw cnly-four to forty-eight hours Lhey have entirely disappeared , 
the spectrum of nitrogen tetroxide becomes gradually more 

{ irominent, and reaches a maximum after a few days The same 
ines are noticeable in the absorption-spectrum of the gas pro¬ 
duced by the action of the electric discharge on a mixture of 
nitrogen tetroxide and oxygen The authors conclude that the 
newly-observed Lines are due to the pre i encc of an oxide of 
nitrogen containing relatively more oxygen than N a P 3 , 1 f to 
the anhydride of 11 perniLnc acid 11 


METEOROLOGICAL NOTES 

In a paper on the “Marche des Isotherms au Fnntemps dans 
le Nord de 1’Europe,” Prof IIildebrand«,ann of Up^ala Meteoro¬ 
logical Observatory has shuck out a fresh line of inquiry and 
produced results at once of great scientific and practical value 
In a series of five mays lie shows ihe advances with season 
northwards over North-Western Europe of the isotherms of 
2 ° o, 37" 4. 4*° 8- 4S 0, 2, and 53° 6 respectively, the isotherms 
eing thus 5 0 4 (or V s o C.) apart. On January 15 the isotherm 
of 32” o proceeds along the south coasts of the Black Sea and 
thence westwards to near Lyons, from which point it strikes 
northwards, passing into Lhe North Sea at Groningen, and skirls 
the west of Norway as far as Chnstiansund The progress 
northwards and eastu ards of this isotherm at the subsequent fort¬ 
nightly epochs is extremely instructive, Lhe advance northwards 
over the plains of Kussia being manifoldly more rapid than its ad¬ 
vance over the south-neat of Norway. By JVfay 1 the mean tem¬ 
perature of the whole of North Western Europe has risen above 
32 d, o except a small portion from the North Cape to the White 
Sea In the height of rammer the isotherm of 53° 6 (i2 a C.) 
Teaches its northern limit, and then includes the whole of Europe 
except R thin slice oF Norway from Vardo to Lhe Lofodcn Isle*. 
Since on April 15 this isotherm skirts the southern shores of ihe 
Black Sea, its advance norths ards is much more rapid than that 
of 32 a '0. Specially instructive Is it to note the influence of ihe 
various seas ai d mountain systems on lhe seasonal advance of 
Ihe different isotherms. An interesting table is given showing 
the time taken by various natural phenomena to advance a 
degree of latitude northwards 'along the shores of the Baltic. 
The flowering of plants takes 4*3 days m advancing over a degree 
of latitude in April, 2'3 days in May, l'5 days in June, and o ft 
days in July, the ripening 1 ! of fruits generally 1 5 days ; ana 
the fall of forest leaves 2 3 days. Hence the phenomena are 


propagated with the greatest rapidity when the ^temperature 
approaches and reaches the annual maximum. 

Some months ago Miss Ormerod made a present to meteoro¬ 
logists of some value m her book entitled “The Cobham 
Journal 6 ," which gives an appreciative, well-written, and in some 
rcspectB novel and ingenious account of the meteorological and 
phenological observations made by the late Miss Caroline 
Molesworth at Cobham, from 1825 to 1850. For each of the 
jears complete tables are given of temperature, lainfall, and 
wind, which include also a comparative table for temperature 
and rain for Chisu lek, taken from Gloisher's discussion of the 
Chiswick meteorological observations from 1826-69. Along 
with these tables are printed full notes betting forth the mam 
features of lhe weather of each month, the month being divided 
into more or few er sections, according to the number of types of 
weather which prevailed ; and a detailed account of Lhe accom¬ 
panying phenomena of vegeLation and animal life. In the 
general summary appended to Lhe work the bearings of weather 
on plant and animal life are more specially dealt with, and a 
valuable table is given showing the dates of the flowering of 
plant*, the leafing of trees, the ripening of fruits, and lhe arrival 
uf birds. What is much to be admired in the work is 'the 
modesty, conscientiousness, and earnestness everywhere manifest, 
and ihcse qua Lilies uf the scientific worker, it may be added, 
equally characterise ihe admirably plained and worked tcheme of 
Observations of Injurious Insects the author is now conducting 
bo successfully 

A r the General Meeting of the Scottish Meteorological Society 
held on Friday last, Mr Buchan read a paper on Lhe atrao- 
sphtr c pics urc of the British Islands, based on the observations 
of the last twenty-four years at about 300 stations. The mean 
pressure of these Islands taken as a whole is very nearly 
29 900 inches, this isobar crossing Lhe country from Galway to 
Nevw.ai.tle From this it rises southwards to 29 983 inches 111 
the Channel Ishs, and falls northward to 29780 inches at North 
Unst in the extreme norlh of Shetland, there being thus a 
difference of abuut two-tenths of an inch of mean pressuie 
between the extreme south and north. As regards individual 
stations lhe annual monthly maximum is attained in May, to the 
north of a line drawn from the mouth of the Shannon to the 
Wash, and Lhence round to Colchester, and the excess of thih 
month's pressure is the greater as we advance uorlh-westwards 
(o the Hebrides, it is greatest in July over the extreme south of 
Ireland and the extreme south wot of England , but elsewhere 
the highest monthly mean 15 in June Ine maximum in May 
over lhe whole of ine northern portion of these Islands is con¬ 
nected with the maximum during the same month over orcUc 
and sub arctic North Atlantic, and regions adjoining, and the 
maximum m July over the south wett is connected with the high 
pressure which obtains in this month over the Atlantic between 
Africa and the United States The July pressure of the south-east 
of England is lowered from its proximity to the Continent, where 
pressure falls to the minimum in July, lhe mean monthly mini 
mum occurs in January everywhere to the north of aline from 
Gain ay to Berwick , in March to the east of a line from Hull to 
Osborne, and in October over the rest of England and Ireland, 
which thus includes the larger portion of the British Bland*. 
Of Lhese depressions m ihe annual march of the pre-Burr, by far 
the largest is lhe January one, which in the Outer Hebrides falls 
to o 080 inch below the mean of any other month It is there 
accordingly where the great diminution of pressure in the north 
of the Atlantic during the winter month is most felt. The 
greatest difference between the extreme norlh and south, amount 
ing to nearly o 400 inch, lakes place in January, and it is in this 
month when lhe isobars lie most uniformly from west-south-west 
to east-north-east, thus giving the gradient for Lhe south-westerly 
winds which prevail in LhU season The least variation occurs 
m May, the extremes being 30*002 inches in SciUy in the south, 
and 29 906 inches at North Unst (n Lhe north, being thus only a 
fourth part of the difference which obtains in January. The 
greatest divergence from parallelism among the isobars occurs ui 
Tuly, w here the arrangement somewhat resembles a fan with the 
nand part in the west of Ireland, and the lines opening out to 
their greatest extent in the cast of Great Britain—adisposition of 
the lints due to the position of Great Britain between the high 
pressure which at this season overspreads the Atlantic to the 
south-wett, and the low pressure which is so characteristic a 
feature of the meteorology of the old Continent in rammer. 

The temperature of January last was of a character sufficiently 
striking ind unusual as to call for a permanent record in ou 
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paged Lower mean temjicraLures of particular months have 
occurred previously in Shetland, Orkney, and the extreme north 
of Caithness and Sutherland, January, 1867, having been colder 
in these northern regions (Jlher months, notably February, 
1855, were as cold as, or colder than, January last over England 
genei ally except its northwestern counties. But In this latter 
district and over the whole of the rest of Scotland January was 
coldci than any month on record, going back fui the different 
districts on observation- which extend over periods varying from 
24 to 118 years. The mean temperature fell below tint uf any 
previously recorded month 111 varied amounts up to 4^ o, Ibis 
excessive degree of cold being expenenced chiefly m Lhe upper 
narrow valleys of the Interior of the country, such as Lairg 111 
Sutherland, Upper Deesidi, and Tweeddale, and the uplying 
valleys of the Cheviots lhc gieatest absolute cold occurred 
on the nights immediately pieceding the gicat 1 ondun storm uF 
the i8tb, the lowest, si fai as the fact- have reached us, being 

- 16’ o near Kelsj, — 15' o at Stobo Castle in Feeble shire , 

- !3 n *o at Paxton House ntai Berwick , - 11° oat [ mr^, and 
Thlrle-tane Castle near Laudei ; and - S o at Milne Craden 
near Coldstream This depression of temperature thus equal¬ 
led that of the memorable night of December 4, 1879, when it 
fell, at Springwood Park near Kelso, La - ifi’ o, which is ab-*j 
lutcly the lowcst authentic temperature that lias been recorded 
in Gieat Britain since thermometers came into use, leaving out 
of view as incomparable and misleading all observations made 
with exposed thermometers I11 beotlmd, the mean temperature 
of each of the five months ending with February v^as under the 
aveiagc, Lhe depression being greatest just where a*, stated ab j\l 
the Cjld of January was greatest The mean temperature of 
thcsL five months wa^ 5° 6 umlci Lhe average in WlsI Perth-hire, 
5 s o at Lanark, 4" 5 at Thirlc&tane Castle, Brnemar, anil Culloden, 
and about 3" o in the west fiom Kurth Unst to the Solu ay h nth 
In South Britain, Lhe mean lempeialuie nf this pci 10J did not 
fall sd low owing Lo the mildei weather there during Nos ember 
and December The snowstorms of this wintei aie, at least, 
equally memorable, particulaily the great storm of the third week 
of [anuary in the south of 1 ngland, and the great storm in 
Scjtland in the fn^t week of Mirch, when 1 nil 11 ay traffic was 
paralysed, many trains being Imtied uiirlei snow-wreaths twenty, 
tbntj, ind even in some cases fluty feet in thickness 


THE OXFORD UNIVERSITY COMMISSIONERS 
AND THE PROFESSORIATE 
h Umvcr-iLy C'onimis-i mei- have i sued a icn-ed edition 
of the proposed statute on the professoriate The scheme 
laid b?forc the Hebdomadal Council la t Novembei ma with 
considerable opposition, which re ulted m 1 ^presentations being 
made by the Council lo the Commissioners 111 favoui of certain 
modifications in the duties assigned to the professors. On com¬ 
paring the revised with the old proposals, it 1- evident tint the 
Commissioners have become conwnced that it 1- dcsinb’e to 
allow each professor a larger individual IiberLy 111 the Diode of 
giving instruction in his department than was granted m the 
former scheme. In the General Kcgulati ms of last Novembei 
Clauses 4 and $ ran as follows.— 

4 During the period of each teim over which lus cau^e of 
lecture-shall extend, and on so many days in the week as the 
particular regulatuns applicable to liu chair require, he shall be 
leady to giv- private instruction to such students, being member^ 
of the university and attending hi- lectures, as may desire to 
receive it, in such matters relevanL to the subjects of his lecture- 
as may more conveniently be explained m that manner, and also 
to test by questions or otherwise, os may be convctue it, the 
knowledge of such students in those suhjacts. Sucli private 
instruction shall he open w lthout fee to student- who are members 
or a college out of the revenues of which his chair is wholly or 

f iartl) endowed, and to other students on payment of such fee- 
if any) as the professor may require, not exceeding in number or 
amount the limit set by any statutes of the university in that 
behalf w r hich may be in force for the time being 

5. At the end uf each term in which lie has delivered lectmc; 
he shall examine the students who have attended them, and 
shall, on the request of the head of any college, mfjrm the 
college of the lesults of the examination as regards the students 
who are members of such college, knd shall also, if requeued, 
give like information to the Delegate-of students not attached to 
any college or hall. 

In the new statutes the obligation to examine the whole cliss 


is removed, but each profess ir at the head of a laboratory or 
observatory must inform the college authorities of lhe regularity 
and pioficiency of students attending hu department. The new 
general regulati ms run as follow :— 

Duties of Professors 

I. It shall be the duty of every professor m his department to 
give instruction to students, assist the pursuit or knowledge, and 
contribute lo the advancement of it, and aid generally the work 
of the university. 

2 Every professor shall in respect of the lectures to be given 
by him conform to the paiticiilii regulations applicable to his 
chair He may lecture in such manner and form as he judges 
to be best for the instruction of ^indenta and the advancement of 
know ledge 

3. It shall he his duty to give to students attending his ordinary 
leclmes assistance in their studie- by advice, by informal instruc¬ 
tion, by occasional or penodical examination, and olhenvi-e, as 
he may jud/e to be expedient F01 receiving students who 
desire such assi-tance he shall appoint stated Limes in eveiy week 
in which he lccluies 

4 At the iequcs> of any student who has regularly attended 
any course or lectures he shall certify in writing the Tact of such 
attendance 

5 The 01dmiry lectures uf eveiy professor shail be open to 
all students who are members* of the university without payment 
of any fee, unles the univti aty shall otherwise deleimme. But 
the university may, if it should deem it expedient so to do, by 
statute or decree authorise ariy prufessoi to require payment of 
fees not exceeding a specified amount 111 respect of all or any of 
his lecture- or of (lie instruction to be gnen by him 

6. Lvery piofcssor shall in addition to Ins ordinary lectures 
deliver fiom time to tune, afLer previous public notice, a public 
lectuie 01 lecturer t j be open Lo all meinbcis of the university 
without payment of any fee 

With tegard ti the maunei of election to professorships and 
to the dispensation- and lea\e of absence granted by the visita 
tonal bonds, little or no alteration- have been made The pro 
fessonale 1-diudcd into thicc schedules AVnh the exception 
of the profess >is uf geoDgy, mmeialogy, and botany who come 
under Schedule H, the pufessora in the different dep ailment- of 
natuial science come undei Schedule C, to which division the 
following particular regulations me applicable ■— 

(a) r lhe profess jr vhall icside within the university during 
six months at least in each academical yeai, between the first 
day of September a id the ensuing first day of July 

(/») lie shall lecture in two at least or Lhe three university 
turns. His lectuies shall extend ovei a period not les- in 
any teim than su weeks, and not less \w the whole than fourteen 
weeks, and he shall lecture twice at lea-t in each week 

(r) lhe labnatory under the charge of each piofessdr, and 
in the case of the Savilian Trofes-or of Astronomy, the Univer¬ 
sity Observatory, shall be open foi eight weeks in ench term, and 
at such other tunes and for such hours as the university may by 
statute determine 

StudcnL- shall be admitted to the university observatory, and 
to the laboratory under the charge of each professor, upon such 
condition- as the univeisity shall from time to tune by statute 
determine, and upon the terms of paying such fees, not exceed¬ 
ing such amount a* may be fixed by any statute of the university 
in force for the lime being, as the professor may from time to 
tune require. 

(i/) Except for some grave rea-on to be approved by the 
Vice-Chancellor, the professor shall, for seven’weeks in each 
term, and during some part of thiee days in each week, be 
ready to give instruction in the subject of his chair to such 
students as shall have been ad mtted to the laboratory under his 
charge (or in the case of the Savilian Professor of Astronomy, 
to the University Observatory) , and such instruction shall be 
given in the laboratory or observatory (as llie cose may be) or in 
some class-room connecled*therewitb 

(*) J he professor shall Also, at the close of each term, inform 
any college which may reque-t him to do so as lo the regularity 
of attendance and the proficiency of Lhe students belonging to 
such college who have been admitted into the laboratory or 
observatory under his charge, and shall give like 111 formation, 
if requested, to. the Delegates of students mt attached to any 
college or hall 

4. The particular regulations next following shall be appli¬ 
cable to the several professors named in them re-pectively (that Is 
to say)— 
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(rt) The Savihan Professor of Astronomy shall have the charge 
of the University Obaervatory, and shall undertake the person al 
and regular supervision of the same, and of the several 
demonstrators and other assistants employed therein, and shall 
be responsible for all the work carried on there. 

(£) The Professor of Experimental Philosophy shall have the 
charge of the Clarendon Laboratory, and shall undertake the 

S ersonal and regular supervision of the same, and of the several 
emon^trators and other actants employed therein, and shall be 
responsible fur all the work earned on there 

(c) The Waynflete Professor of Chemistry shall have the 
charge of the chemical laboratories in Lhc University Museum, 
or such part thereof as the university may by statute assign to 
him, and shall undertake the personal and regular supervision of 
the *ame p and of the several demonstrator; and other assistants 
employed therein, and shall be responsible for all the work 
earned on there. 

(rf) The Lmacre Professor of Human and Comparative Ana¬ 
tomy shall have the charge of the anatomical and ethnological 
collections and Lhe anatomical laborntmics m the University 
Museum, or such part thereof as the university may by statute 
assign to him , and shall undertake the personal and tegular 
supervision of the same and of the several demonstrators and 
other assistants employed therein, and shall be responsible for 
all the work carried on there. 

(rj The Profcssoi of Botany and Rural Economy shall have 
the charge and supervision of the Botanical Gardens and botani¬ 
cal collections belonging to the university, and it shall be part 
of Ins duty to mnke such gardens and collections accessible to, 
and available fur the instruction of, students attending his 
lectures 

(/) The Professors of Geology and Mineralogy lespectively 
shall have the charge and supervision of the geological and 
palxontnlogical collections and of the mtneralogical collection 
Delonging to the university , and it -hall be part of their duties 
to make such collections respectively accessible to, and available 
for the instruction of, students attending their lectures j 

To the clasjb of teachers to he called University Readers some | 
of the duties assigned to the prnfessoiiate under Lhe old scheme 
are now transferred The "informal instruction" twice n week 
to all students who may demand it Incomes now part of the 
regular duty of lhc Reader, and not of the Professor The fol¬ 
lowing are the most important clauses' on University Readers — 
(a) Every appointment of a University Reader shall be made* 
by the Delegates of the Common University Fund, 01 by persons 
not fewer than three 111 number, nominated fur that purpose by 
the Delegates 

( 4 ) Every University Reader shall hold Ins office for five years, 
but shall be re-eligible 

(r) He shall receive from the Common University Fund 300/. 

per annum, 

(</) He shall m every year lecture in each of the three Uni¬ 
versity Terms (Easter and Trinity Terms being counted aa one). 
His lectures shall extend over a period not less than seven weeks 
in each term, nor than twenty-one weeks in the whole, and he 
shall lecture twice at least in each week. In addition to these 
lectures he shall, tu ice at least in every week in which lie 
lectures, receive students desirous of informal instruction and 
other assistance in the studies with which Ins readership is 
connected, 

(r) He may require from students receiving the informal in¬ 
struction ana assistance mentioned in the foregoing regulation 
payment of a fee not exceeding 2/ for any university term. With 
this exception his lecture* shall be open to all members of tile 
university without payment of any fee, 

5. It shall be the duty of every reader to lecture and give 
instruction in the subject or branch of study for which he is 
appointed, and in arranging the subjects and Limes of bis 
lectures it shall also be his duty to have regard to the arrange¬ 
ments) made or proposed to be made by the professors, if any, 
lecturing in the same department of study 
The most Important change in llie new scheme is the libera¬ 
tion of the professor and reader from the immediate control of 
the council or board of his faculty Under the old scheme 
each professor and reader was obliged during Easter term to send 
in to the faculty a schedule of all bis lectures and othei instruc¬ 
tion for the ensuing year, giving the days, hours, and subjects 
of the lectures The faculty was to have Lhc power of criti¬ 
cising lhe schedules and of recommending alterations, and the 
two following clauses were intended to reduce a refractory 
professor to submission ;— 


14. The Council shall not alter any schedule without the 
consent of Lhe person named in it. But if a recommendation 
made by the Council as to any schedule be not acceded to, the 
Council may, if they think fit, exclude the schedule or the part 
of it affected by such recommendation from the list, unless such 
schedule was sent in by a Professor or University Reader, In 
the last mentioned case the Council shall not exclude the 
schedule, but may, if they think fit, report the fact to the 
Vice-Chancellor, who shall lay the report before the Visitatorial 
Board. 

15 If a Professor or University Reader wilfully neglect to 
send 111 schedules of his lectures, the Visitatorial Board may, on 
a report ol [he Council of the Faculty, and without any charge 
laid before the board, proceed against him by admonition or 
otherwise as for a neglect of the duties of his office Refusal 
on the part of a Professor or University Reader to accede to 
any recommendation of the Council of Ins faculty lespectmg km 
lectures may likewise be treated by the board as a neglect of 
duty, if, on a consideration of the circumstance*, the board be 
satisfied that such refusal was without reasonable justification. 
Provided that if the recommendation relate to the subjects of the 
proposed lccluie'. it shall be sufficient for the Professor or 
University Reader to show that such lectures are in respect of 
their subject-matter 1 bond Jule fulfilment of the statutory duties 
of hu office. 

The following are the new clauses which regulate the relation 
between Lhe professorate and lhe board in the different faculties 
of arts, theology, law, and naturnl science — 

The board of each faculty shall have the following duties and 
powers 

It shall be Lhe duty of the board to prepare and send to the 
Vice-Chancellor For publication— 

(/1) Before the end of each term a list of the lectures which 
are to be given in the ensuing term m the subjects of the faculty 
under the authority of the university or of any college, or of 
the Delegates of students not attached to any college or hall, 
and are to be open to persons other than the members of any 
one college, or (as the case may lie) other than the students not 
attached 10 any college or hall. 

( 0 ) In Easter or Tniuty Term annually a general tcherne or 
statement showing, as far as may be, the lectures to be given as 
aforesaid during the course of Lhe ensuing academical year. 

(t) In Michaelmas Term, or at such other lime in each year 
a* the university may by statute appoint, a summary statement 
of the lectures given duimg the preceding year m the subjects 
of the faculty by Professors and University Readers, and of all 
other lectures which have been adverliscd in the published lists 
of the faculty and given in conformity therewith, The board 
shall add to this statement such further information (if any) 
respecting Lhe studies and instruction of the faculty ns lhc uni¬ 
versity may by stamle require, and may point oat any deficiencies 
in the provision made for instruction, and make ^ecommendaliona 
for supplying them 

id. It shall be the duty of every Professor and University 
Reader to send to the Secretary of the Board') of Faculties 
timely notice of the lectures he proposes to give m any of the 
subject- of any faculty to which he belongs, pursuant to the 
statutes and regulations m force for Lhe time being, and in 
arranging his ketures to have due and reasonable regard to Lhe 
recommendations of the board of the faculty, but this duty 
shall not be deemed to preclude him from the free use of his 
discretion m selecting for his lectures any subject or part of a 
subject which he deems most advisable within the province 
assigned to him by statute. 


GOLD IN NEWFOUNDLAND 
EPOKTb having been circulated for some time past that 
gold had been discovered in quartz veins in the regions near 
Bngus of Conception Bay, Newfoundland, Mr. Murray has 
recently made a personal examination of the ground. 

In Ins report to the Governor of the Colony, dated October B, 
he states that by the first blast From two to three cubic feet of 
rock were removed, all of which was carefully broken up, 
wished, and examined ; which operation finally resulted in the 
display of ten or twelve distinct "eights" or gold In one 
fragment about five pounds w eight, largely charged with dark 
green chlorite, the gold shows itself in three places distinctly, 
while many small specks are perceptible by means ol a good 
lens. The fracture of a fragment of milky white and translucent 
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quartz, which was broken off the Urge piece, revealed two 
patches of cold, both of which together, if removed from the 
matriK, would probably piodnce about a dwt (pennyweight) of 
the metal, whilst several small masses or nuggets were found 
adhering to the tmall broken fragments of quartz at the bottom 
of the ptil in which the rock was washed, the largest of which 
contained about ten or twelve grains of gold. From some 
specimens in which no gold vis perceptible to the naked eye, 
and had been selected for analysis, a small nugget weighing 
lliree grains was obtained in the dust of the bog in winch the 
specimens were carried. In the specimen from Fox Ilill tlie 
metal occurs thickly in the minutest specks, scarcely, if at all, 
perceptible to the naked eye, but readily recognised under the 
leiu, where it chiefly surrounds a small patch of chlunie 

The rock formation intersected bythe.se auriferous quartz veins 
is of Iluroman or Intermediate age, or the gToup of strata next 
below the asptdella slates of St John’s The group consists 
chiefly of gieenlsh fine-grained fel site slates, which, judging by 
the weathering of the exposed surfaces, are also magnesian and 
ferruginous The cleavage is exactly coincident with the bed¬ 
ding, and the slates occasionally split into very fine laminae, but 
frequently into strong stout slabs, which are used to a consider¬ 
able extent at Bngus for paving, for hearthstones, and for 
building foundations and walla. 

A rough and hummocky belt of country from three-quarters 
to one mile wide, which forms the nucleus of tlie peninsula 
between Bay-dc-Gruve and Brigui Harbour, is thickly intersected 
by reticulating quartz veins varying in thickness from leas than 
an inch to upwards of a foot, which often appear to iamify 
from a central boss or great mass of quartz often extending 
over many square yards, and usually forming low isolated hum¬ 
mocks or hills The general run of the belt is as nearly as 
possible north-east and south-west from the true meridian. 
Although many of the veins, both small and large, may be seen 
for considerable distances to run exactly parallel with the bed¬ 
ding, the net work of the whole mass runs obliquely to the 
■trike of the beds, which are also minutely intersected by the 
smaller veins crossing and reticulating in all directions 

The resemblance in general character of the atrata with their 
included auriferous quartz veins in Newfoundland to those of 
Nova Scotia is sinking, although according to Dr Dawson the 
auriferous country of Nova Scotia is probably of Lower Silurian 
age, while that of Newfoundland is undoubtedly unconformably 
below the Primordial group, which, with abundant characteristic 
fossils, skirts the Ahores of Conception Bay 

That a large area of country in the reruns referred to is auri¬ 
ferous there can scarcely be a doubt, although nothing short of 
actual mining and practical experience can possibly prove what 
the value of the produce may be, 01 whether the prospects of 
obtaining a remunerative return for the necessary outlay are 
favourable or otherwise The specimens which have been ob¬ 
tained, although an unquestionable evidence of the presence of 
the precious metal, cannot by any means be taken as indicative 
of a certain average yield. An analysis of quartz collected, in 
which gold is imperceptible to the naked eye, may aid in reveal 
ing some evidence of its constancy, and may throw somo_light 
upon the possible average of superficial contents over certain 
areas under similar circumstances; but it may sAfely be pre¬ 
dicted that the irregularities of distribution, so conspicuously 
displayed by the veins on the surface, will extend beneath it, 
ana that it will be mainly on the stronger and more persistent 
bands, where intercalated with the strata, that mining will 
extend to any considerable depth. 

The indications of gold in Newfoundland are certainly suffi¬ 
ciently favourable to ment a fair trial, and there are good 
reasons to hope and expect that ample capital applied to skilled 
and judicious labour may be found remunerative to future adven¬ 
turers, while a new industry will be added to give employment 
to the labouring population of the island, and poosihly bring 
this despised and but little-known colony into more prominence 
and consideration abroad than it hitherto hu enjoyed. 


A SPEED GOVERNOR FOR CONTINUOUS 
MOTION 

Nature, vol xxiii, p. 61, a speed governor for? a chrono¬ 
graph u described, the invention of die Astronomer*Royal, 
in which a conical pendulum acta on a dhddle moving'in a viscous 
fluid, so ai to make It dip more deeply into the fluid when the 
■peed ii increased. A Birailar apparatus, with a spring insteed of 


a pendulum, has recently been applied by me to a clock driving 
a recording seismograph whose motion is required to be con¬ 
tinuous and fairly uniform As the apparatus is very simple and 
easily mode, requiring no nice fitting, and lias proved itself to be 
a very effective governor, a description of it may perhaps be 
useful, 

a is a vertical spindle duven by the clock, and making about 
one turn per second Near Lhe lop of it a cross-bar is fixed, 
w hose ends are forked, and in them are jointed two bell-crank 
levers b r, bc t At the top of bb are I wo masses, which iu my 
msLrumenL are two smooth-bore musket balls. These aie tied 
together by a spiral spring between two hooks at the top. AL 
the ends of t c are two flat paddles, and when the balls fly out 
fiom the axis of rotation the paddles dip into glycerine contained 
in the annular trough dd, which is shown in section The trough 
rests on the top of the clock frame, By using only one spring, 
instead of tying each ball Lo the spindle by a separate spring, I 
secure that the pull inwards is necessarily the same for both. 



As the bills go out a component of their weight comes into 
action, helping this motion and opposed to the pull of the 
spring. For small displacements this force increases very nearly 
in proportion to the displacement, and hence, by choosing a 
spring of suitable stiffness, a small change of speed can be made 
to produce a relatively very large displacement, the proper con¬ 
dition for approximate isochron ism 

A governor whose actual size is about twice that of the sketch, 
roughly made in my laboratory, gives only a slight me in speed 
when the driving weight is doubled, and works very smoothly. 
The apparatus an easily be applied to a clock, perhaps most 
easily by rolling contact between a horizontal disk on a and a 
vertical disk on one of the axles of the clock, and it gives suffi¬ 
cient control for many purposes If great accuracy were required 
the resultant effect of change of temperature on the elasticity of 
the spring and on Lhe viscosity of the fluid might be corrected by 
making c of two metali, so as to hend and raise or lower the 
paddles It is well to put stops to prevent the balls from falling 
inwards beyond the vertical position. J A. Ewing 

The University, Tokio, Japan, January 21 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —The electors to the Raddiffe Travelling Fellowship 
have, after examination, awarded the Fellowship to Mr A. J. 
Anderson, B.A , late Natural .Science Demy of Magdalen 
College. 

The examiners for the Burdett-Coutts (geological) Scholar¬ 
ship have recommended Mr J. B Nias, B.A., scholar of 
Exeter College, for the scholarship. 

The Junior Studentships in Natural Science at Christchurch 
have been awarded E3 Mr, G. C- Cbambres, Commoner of 
Balliol College, and late of Dulwich School, and to Mr R. E. 
Moyle (private tuition). Proxime acccssit , Mr. C. D Spencer, 
of Clifton College, Mr. W. C. Hudson waa elected to an 
Exhibition in Natural Science 

The various lecturers and demonstrators m physics met Last 
week at the Instance of Prof. Clifton, and arranged a scheme of 
lectures for next term, similar to that earned out during the 
present term. The object of the scheme u to divide the subjects 
among the independent college and university lecturers, so that 
■tudentf may attend, by going from one lecturer to another, all 
the lectures required for any particular course of study. 

The onmi*] meeting qf the Gov on on of the City and Guilds 
of London Institute for the Advancement of Technical Edina- 
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boil was held on Monday at the Mercen’ Hall, Sir 5 . Waterlow, 
M P., one of the vice-presidents, in the chair. The most im¬ 
portant points refen-ed to in the report were the course taken in 
reference to the plans and estimates for the central institution, 
the settlement or the plans for the Technical College, and the 
technological examinations With regard to the central mstilu- 
tion the Board thought it ought not to authorise the entering into 
any contract beyond that for which they had the money in hand. 
The Chairman earnestly hoped that some of the companies that 
had not yet contributed would subscribe and enable the 20,000/ 
which was yet required to be made up. With reference to the 
Technical College at Finsbury there was no reason why the 
foundation stone of the building should not be laid at an early 
date lie was glad to be able to state thit the Drapers’ Company 
hod announced its intention of increasing its subscriptions from 
2000/ to 4000/. per annum, the additional sum to be aoplied for 
the lint two years towards the cost of building and fitting the 
Finsbury Technical College, The Vintners’ Company had like¬ 
wise signified its intention of contributing 250/ per annum, 
which showed its sympathy in the work During the past year 
the income had been 13,549/ , and by Lhe subscriptions received 
it was raised to 20,765/. for the year 1881. 1 he chairman con¬ 

cluded by moving the adoption of the report Mr. W. 
5 pottiswoodc-seconded the motion, which was unanimously 
earned. | 

At a meeting held at 68, Grosvcnor Street, W , on February 
18, Mr. George Palmer, MP, in the chair, it was decided to 
raise a fund for the purpose of founding an annual pnze or 
scholarship for mathematics in memory or Miss Ellen Watson, 
to be open for competition equally by men and women, at cither 
University College or the London University. Miss Watson 
was Lhe first woman to enter the classes of mathematics at Uni¬ 
versity College, I ondon Her success as a student of mathe¬ 
matics was brilliant, and at the end of the session, in June, 1877, 
she gained the Mayer de Rothschild Exhibition, which is awarded 
annually to the most distinguished mathematical student of the 
year After passing the 1st B Sc examination at the London 
University, in July, 1879, Miss Watson was obliged by failing 
health to leave England for Grahamstowu, South Africa, where 
she died last December, aged twenty-four years, It may be 
added that the Ellen Watson scholarship, or prize, would be the 
first that has been founded in memory or a woman’s mathematical 
genius and promise of scientific work A second meeting to 
determine to which of the above institutions the scholarship 
should be offered, and to arrange other matters in connection 
with it, was held yesterday. Subscriptions will be gladly received 
and may be paid to Miss Alice M Palmer, hon sec , 68, 
Grosvenor Street, W. p or to the account of the "Fllen Watson 
Fund,” Messr-. Dirntdale and Co., Bankers, CornhdJ, E.C. 

Prince Leopold will formally open the new University 
buildings at Nottingham on Thursday, June 30. 

At a meeting of the Council of the Wilts anti Hants Agri¬ 
cultural College, at Downton, Salisbury, on Wednesday, it wab 
unanimously resolved that the College should henceforth be 
called the College of Agriculture. 


SCIENTIFIC SERIALS 
Annolm der Physik und Chemte, No. 2 —On absorption of 
carlionic acid by wood charcoal, and ils relation to pressure and 
temperature, by P. Chappuis —On absorption of dark heat rays 
in gases and vapours, by E Lecher and J Pernter,—New re¬ 
searches on Newtoh’s rings (continued), by L, Sohucke and A. 
Wan^enn.—On the discharge of electricity in rarefied gases 
(continued), by E, Goldstein,—On the question as to the nature 
of galvanic polarisation, by F Exner.—On the same, by W. 
Reetz.—On excitation of electricity on contact of metals and 

S *e B , by F. Schulze- Herge.—Note on F. Exner’B paper on the 
eory of Volta's fundamental experiment, by the same 

Bulletin de VAcademic Roy ale da Sciences (de Belgique), No I. 
—Geodetic junebon of Spain and Algeria in 1879, by M. Perrier, 
—Fire-damp and atmospheric perturbations, by M. Comet.— 
On the excretory apparatus of rhabdocoelan and dendrocoelan 
Turbellorio, by M. Fancotte. 

Reale Istituto Lombardo di Scienie e Lettere, Rendeeont 1, 
vnl, xiv , Fasc. 1 and 11.—Synoptic tables of results obtained in 
the Botanical Garden of Pavia University from cultivation of 
fifteen qualities of vine (Asiatic and American species and 
Varieties), by S. Giacomo.—Contribution to the pathology of 


voluntary muscle', by C. Golgi —Contribution to the "physio¬ 
logy 0/ strychnJc tetanus, by G. Clniselll,— On Crem onion 
correspondences in the plane and in space, by C. F. Archien.— 
The invasion by the Peronospora vittcofa in Italy, by S. 
Garovngho.—On the damage which Peronospora may do in 
Italy in future, by V. Trevisan,— Statistical note on inflamma¬ 
tion, on cancer, on cirrhosis, on tuberculosis, and on pyaemia, 
hy G. Sangalli —Proposed classification of the stature of the 
human tody, by S, Zoja, 

A Hi della R Accadtmia da Lmcei , vol, v. fasc. 2 (December 
18, 1880) —Reports on prize competitions 

Fasc 3 (January 2).—Contributions to the study of medullated 
nerve fibre and observation* on amylaceous corpurcles in the 
brain and spinal cord, by A. Ceci —On Lhe bacillus of contagious 
mollusca, by M. Domenico.—On an equation between the 
partial derivatives of the inverse distances of three planets which 
attract one another, by Dr. G. Annibale.—Two small fossil 
hymenoplera of Sicilian amber, by G Mnlfatti —On some rare 
species of Italian birds, by P Luigi —On Stilbite from Miage 
(Monte Bianco), by C. Alfonso.—On ollenite, an amphibolic 
rock of Mount Ollen, by the same 

Rirn/a Saenfi/co-Indrtt/rta/t 9 No. 2 , January 31 —Coglie- 
vma’s centigrade photometer, by R Ferrrni. 

Memoirs of the St . Petersburg Society of Naturalists —The 
last volume of the Memoirs of the St Petersburg Society of 
Naturalists contains, besides Lhe minutes of meetings of the 
Society, a most interesting paper by Prof Ke^sJer, on the “Law 
of Mutual Help,” or sociability, which he proves to be the neces¬ 
sary complement of Darwin's law of the struggle for existence — 
Ornithological observations m Transcaucasia, by M Mikhai¬ 
lovsky —Observations on the motions of diatomacese and their 
causes, by M K Merejkovsky.—Materials for the knowledge of 
the infusorial fauna of the Black Sea, by the same author —A 
sketch of the flora of the province of Tuula, by MM D. Kojev- 
mkoff and W. Tzinger, with a map—Figures showing the 
quantities of gases in the blood and the quantities of urea and unne 
secreted by man under various conditions of life, by M. Shilz, 
and a paper on Medusae, by M K Merejkovsky, 


SOCIETIES AND ACADEMIES 

London 

Royal Society, February 3 —Dr. Klein communicated a 
paper by John Hay craft, benior Physiological Demonstrator 
in the University of Edinburgh, on the causL of the striatum of 
voluntary muscular fibre. The author showed that nil the cro l 5 
stria, observed are due not to any differences of structure along 
the fibre, but simply to the shape of the fibre itself The fibre 
is not a smooth cylinder, but is ampullated, alternate ridges and 
depressions occurring with beautiful regularity across its length 
The stride correspond with these in position, and are caused by 
their action on the transmitted light. He showed theoretically 
how Lhis must be so, and illustrated it with a model of the same 
shape but of uniform .structure, which exhibited down to the 
minutest detail the cross stnre seen in the muscle itself He 
then showed the true explanation of the action of staining agents 
and of polarised light. 

Mathematical Society, March 10 —S Roberta, F.R.S , 
president, in the chair —Prof Cayley read a paper on the equi¬ 
librium and flexure of a skew surface —Mr. Tucker communicated 
portions of papers, viz, ;—An application of elliptic functions to 
Lhe nodal cubic, by Mr, K A Roberta , and note on Prof C. S. 
Peirce's probability notation of 1867, by Mr, II, McColl —Mr. 
J W I, Glaisher, F R S. (vice-president), having taken the 
chair, Lhe president communicated tne following direct analogue 
m space of the well-known plane theorem, "If we take an 
arbitrary point on each Bide of a triangle and describe a circle 
through each vertex and the two points on adjacent sides, the 
three circles meet in a point," viz. if we take an arbitrary point 
on each edge of a tetrahedron and describe a sphere through each 
vertex and the three points on adjacent edges, the four spheres 
meet in a point The analogue was used as a point of departure 
for the study of. four spheres meeting in a point. 

Chemical Society, March 3.—Prof Roscoe, president, in 
the chair —The following papers were read —On the action 
of Bacteria on various gaaes> by F, Hatton. An aqueous ex¬ 
tract of flesh was used as the source of the Bacterla-containing 
liquid. A small flask half full of this liquid and half full of( 
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mercury was inverted in mercury. The gas was then passed up 
In the case of atmoiphenc air a large absorption of oxygen was 
observed The other gases experimented with were hydrogen, 
oxygen, carbon monoxide, cyanogen, sulphur dioxide, nitrogen, 
nitrous oxide, nitric oxide, carbon dioxide, and coal-gas, m all 
cases the Ilacteria remained alive and (except with cyanogen) 
flourished well. Acetylene, salicylic acid, strychnia (10 per 
cent), morphine, narcotm, nnd brncin were eoually w ithout 
effect on the Bacteria, Spongy iron, phenol, ana alcohol were 
very destructive to these organisms —On the influence of inter¬ 
mittent filtration through sand and spongy iron on animal and 
vegetable matter^ dissolved in Water, and on the reduction of 
nitrates by sewage, by Mr. F Hatton In the case of peaty 
water some diminution was observed in the organic carbon, bat 
none in the organic nitrogen .SewagL promotes the relnclion 
of nitrates Spongy iron convert-, nitrates into ammonia and 
free nitrogen —Prof Tidy then read a lengthy paper on river- 
water This is a reply to the criticisms of Ih Frankland and 
Miss Lucy Ilalcrow on a former paper by the author In the 
present paper the author restates, his hi in conviction that a fairly 
rapid river, having received sewage 111 quantity not exceeding onc- 
twentieth of its volume, regains Us purity after the run of a few 
miles, and becomes wholesome anti good for drinking —On 0 
diquinoline, by F. Japp, Ph.l)., and C Colborne Graham 
This substance was obtained by heating quinoline and benzoyl 
chloride in sealed tubes to 240'-25o D C , it gave on analysis the 
formula CnH lg N,, it crystallises in colmuless satiny lamina?, 
and fnscs at iqi 0 C. 

Anthropological Institute, February 22 —F \V Rudler, 
KGS., vide-president, in the chair — The election of l 1 E 
Robinson was announced —A paper on arrow poisons prepared 
by some North American Indians, by W J Hoffman, M D , was 
read. The information was obtained from prominent Indian 
chiefs who visited Washington in 1880, and the tribes alluded to 
in the paper were the Shoshoni and I3anak, Tai ute, Comanche, 
Lipan Apache, and Sisscton Dakota, this last tribe have a 
method of poisoning bullets by drilling four small holes at equal 
distances around the horizontal arc urn fere net and filling the 
cavities with the cuticle scraped from a branch of cactus (Opuntia 
missounense ), the projecting nm of metal caused by the drilling 
is then pressed over the scrapings to prevent their being rubbed 
ofT or lost As the opuntia is a harmless pi mt, the idea of 
poison is evidently suggested by the pain experienced when 
carelessly handling the plant, which is covered with baibcd 
spines —A piper by David Chnstison, Mil, on the G audios oF 
San Jorge, Central Uruguay, was read Having gi\en a 
description of the country and a history of the people, the 
author remarked that it had oftLn been .1 matter for surpiise that 
Englishmen should be able to live safely among a turbulent race 
of people such as the Gauchos, but our countrymen, when 
placed in a higher sphere and independent of their political or 
private lead*, ran little nsk in ordinary times, moreover heie, 
as elsewhere, the innate capacity of the British for managing 
semi-barbarous races by a combination of fair dealing and kind 
ness was conspicuously manifested The Englishman had 
acquired a certain liking for the Gauchos which grew rather 
than diminished with time. The Gaucho could not be a per¬ 
manent type, and in the Banda Oriental was rapidly being 
modified. The more strict definition and sub-dmsion of 
property, the increase of sheep-farming and change in the 
management of cattle to the tame system, the rapid extension 
of wire fencing, and the introduction of agriculture, conspired 
to cramp lus movements and to do away with the necessity for 
his peculiar accomplishments It was even to be feared that he 
himself would pass away, and that the race which ultimately 
possesses the Campos will show but slight traces of his blood or 
of the aboriginal Indian race which he represents The great 
mortality from murder and homicide which the place was noted 
for was increased by the numbers who perished under quack 
doctors. The Gauchos had been badly governed, and much of 
the evil in them was due to this cause. 

EntomologicaVSociety, Marchs — II T Stainton, F.R.S., 
president, in the chair —Mr. E. A. Fitch exhibited a specimen 
of Sfrangalta 4 fasetata , taken at West Wickham by Mr A S. 
Olliff last August. — Mr. W. C. Boyd exhibited a specimen of 
Nonagna lu/osa , taken outside the Great Eastern terminus at 
Liverpool Street, and a curious variety of Ennomos tUiana from 
Cheshant.— Mr. W. F. Kirby called attention to a general illustrated 
work on Insects on which Herr Buckecher of Munich is engaged, 
and laid specimens before the meeting —The following papers 


were then read .—Mr. F P. Pascoe, On the genu-. Hihflus and its 
neotropical allies,—Mr W I, Distant, Descriptions of new 
genera and specie-, of Rhynchota from Madagascar —l'rof J O 
Westwood, Observations on the hymenopterous genus Scleroderma 
and some other allied groups —Mr McLachlan then called the 
attention of members to an important paper by Dr Adler on the 
dimorphism of oak-gall flies ( Cymptdi*) l which has just l»ecci 
published in Siehold and Kolliker’s Zeitschrift fur Tomentr/nift 
lithe Zoologis t vol xxxv.—Mr E. A. Fitch read a report from 
the Western Daily Mei airy of the trial which has lately taken 
place at Yeahampton (South Devon) in reference to the posses¬ 
sion of living specimens of the Colorado potato beetle by a 
firmer who had brought them from Canada. 

Institution of Civil Engineers, Much I —Mr Aliernethy, 
r R S E , president, in the chair —The paper read was on the 
lide-gauge, tidal harmonic analyser, and tide prcdictcr, by Sir 
William Thomson, 1 L,D , F R.SS L and E 

Edinburgh 

Royal Society, Februniy 21 —Prof Fleemmg Jenkin in 1 lie 
chair—Sir \Vilium Thomson communicated a paper hy Mr. 
Witkuw ki nn the effect of strain on electric conductivity A 
cylindrical brass tube, \i ith a magnet and attached mirror suspended 
horizontally in the centre at light angles to the axis, was traversed 
from cud to end by an eleclnc current In its onginal unstrained 
isotropic condition the cylinder so conducted Lhe current that the 
inclosed magnet was unaffected A couple was then applied m 
a plane at right angles to the axis, so as to distort the inctal tube 
by a definite twist, thus rendeung it colotropic as regards its 
electrical conductivity, and giwng to the current .1 spiral set, 
which was evidenced by the deflection of the suspended magnet. 
'Hie lines oF flow seL spirally round in a direction contrary to 
that of the applied couple—a result in complete accordance 
with the theory of twists, which lequires a lengthening (and 
therefore an mciease of resistance) along spnal lines that 
set tound with the couple and a simultaneous compression 
(and corresponding decrease of resistance) along lines at right 
angles to these. Quantitative results w ere obtained by balancing 
the electro-magnetic action of the current in the strained tube by 
means of an external circulir movable conductor tiaversed by a 
steady current —Sir William Thomson described cerlain expen 
ments which he had lately made on the effect ol umisic-ning the 
opposing suifaces in a VolLa Londenscr, and of substituting a 
watcr-arc for a metallic arc 111 the determining contact The 
main features of Lhe paper were, the non-existence of any 
measurable diffcicnce of potential when contact was made by 
men is of a drop of clean water between opposed polished 
surfaces of zinc and copper, Lhe effect of oxidising lhe surfaces 
in the pure metallic contact experiment, nnd the exact similarity 
in the action or dry polished zinc and wet oxidised zinc when 
opposed to dry copper and brought into contact by 1 metallic 
arc Sir William also described Lhe “vortex spouec " A 
vortex column spinning at theheait of a mass of fluid revolving 
lrrotitionally inside an imperfectly elastic cylindrical case forms 
a system in a position of maximum energy , and any slight dis¬ 
turbance from the truly circular rotation of the vortex core results 
in a gradual drawing off of energy, in virtue of the imperfectly 
elastic chancier of the bounding material, until the system 
assumes its position of minimum eneigy with the lotntionally- 
revolving fluid on the immediate inner surface of (he inclosing 
ca-e and altogether surrounding the lrroLatiunal fluid, which Is 
now m a state of quiescence The intermediate stages between 
these first and last conditions are what .Sir W lliam Thomson 
characterises by the name of vorLex sponge —Mr. V Muir pre¬ 
sented a paper on continuants, to which special form of detei- 
mmant he could, by suiLahle transformations, reduce any given 
determinant of ordinary type, and so was able to express a deter¬ 
minant as a continued fraction —Frof. Chrystal icLied a note on 
Lhis paper showing how in the most general case n equations 
between n unknown quantities can be made to yield by suitable 
elimination n other equations, in no one of which more than 
three terms appear, so that a continuant form of determinant is 
got which bears a simple relation to the deLeiminnnt formed by 
the coeffici ents of t he original equations. _ - , 

* Manchester 

Literary and Philosophial Society, November g, 1880.— 
E. W. Binney, F.R.S , F G S,, president, in ihe chair.— 
On gravitation, by the Rev Thomas Mackereth, F R A.S 

December 28, 1880. —E W Binney, F R b , president, in 




476 


NATURE 


[March 17 , 1881 


the chur,—The liLerary history of Parnell's 11 Hermit/' by 
WilLiB.ni K. A, Axon, M R S L 

February 23, 1881.— E. W Umney, F R.S , president, in the 
cbnir.—The president reminded the members present that 
yesterday was the hundredth anniversary of the fir&t meeting of 
the Society —Dr. Balfour Stewart, F R S , communicated a letter 
from Mr. Herman Hager containing notes from Schulte 111 Das 
hoRsche Leben " with regard to severe winters and famines from 
IIOO to 1315 — Ozone and the rate uf mortality aL Southport 
during the nine years, 1872-1880, by Joseph Baxendell, 
FRAS 

Paris 

Academy of Sciences, March 7 —M Wurtz in the chair — 
The fallowing papers were read —On observations of contact 
during the transit of Venus of December 8, 1874, by M 
Puueux. He 14 led to divide the nine French observer* into two 
groups (of six and three respectively), there being a marked 
difference between them 111 the way of estimating the hour of a 
contact Hence Lhe necessity of a soit of common education, 
ensuring that observers work in the same way —On the reciprocal 
displacements of hydracids, by M Bertlielot.—Spiral ccIIb of 
very great length, by M Trecul By maceiatmg, in water, the 
leaves of certain Cmnum he found celli from 5 mm. to 13 40 mm. 
long,—Note on photography or the a^hy light of the moon, by 
M Janssen lie presented a photograph showing that part of 
the mu m illuminated by light from Lhe earth. The exposure 
was for 60 seconds, lhe moon was three day3 old r I he general 
figure uf the lunar continents can be made out With photo 
gnphy the interesting phenomena in the double reflection of 
sular light, under varying circumstances, may lie more exactly 
studied.—On the presence nf trichina? in pork of American im¬ 
portation, by M. Houley Infection of this pork with trichinrc 
has probably long been a fact, though observed more lately 
Trichinosis is litLle known in Fiance, thanks to the culinary 
habits of the people M Luuley was ^ent to Ilavie to 
see if a sanitary service nf inspection, sufficient Tor the public 
hygiene, could be organised He recommends Lhe initiating of a 
number of children and young girls in microscopical prepara¬ 
tions, for assistance of the meat-mspectoi to make his examination 
with Lhe necessary despatch. Should ibis plan succeed the prohi¬ 
bition of Anieucon pork w ill pi obibly cca>e —On the presence of 
alcohol in the ground, in water, and m the atmosphere, by M 
Muntz. He has developed the method depending on the change 
rtf alcohol into iodoform, so that one-million til of alcohol in 
water can be detected Alcohol is found iu all natural waters 
except very pure spung m alcr, also (and Sore of it) in snow 
Rain water and Seine water contain about I gr per cubic metre 
Alcohul no doubt also exists as vapour in the air. In soils, 
especially Lhose rich in organic matters, there is a considerable 
quantity. The destruction of organic matter by various agents 
of fermentation accounts for Lhe wide diffusion of alcohol in 
nature.—Observation of solar spots, faculw, and protuberances 
nt the observatory of the Roman College during the last quarter 
uf 1880, by I* ’lacchini There was a progressive diminution 
of frequency of spots The maximum or faculie of September 
extended into October The minimum of extension and height 
of protuberances fell in October, os well as the minimum of 
size of spots For spots and faculx the maximum frequence 
wss in the some zones as the previous quarter, viz , ± 10° 
± 30" F or protuberances the two maxima are not symmetrical 

We are still (nr from the maximum uf solar activity.—Observa¬ 
tions of the moon and of Jupiter’s satellites at Algiers Observa¬ 
tory during the last quarter of 1880, by M Trepied M 
Mouchez, in presenting these, the firit, astronomical observations 
from Algiers (where only a little meteorology has been done hither¬ 
to), said M.Tripled had latelygone from Muntsourb. to take charge, 
and felicitated the Academy on having observations of the moon, 
&c., id the Algerian climate —On the algebraic integration of 
an equation similar to the equation of Ruler, by M, Picard — 
The formula of interpolation of M. Hermite expressed alge¬ 
braically, by M Sobering —On a general reason, justifying 
synthetically the use of the various developments of arbitrary 
functions employed in mathematical physics, by M Boussinesq 
—On an integrator, by M Abdank-Abakanowicz.—On circular 
double refraction and the normal production of the three systems 
of fringes of circular rays, by M. Croullebois.—On the enlarge¬ 
ment of hydrogen lines, by M Fievez. lie finds from experi¬ 
ment (with Gelssler tubes) that the enlargement is correlative 
to rise of temperature. Thus the temperature of one heavenly 
body 11 higher than another when iu hydrogen lines are wider 
and more nebulous, This agrees with the ideas of Huggins and 


VoijcJ.—On some phenomena of optics and vision, by M. Trive, 
Both in vision and in photography it appears that light is propa¬ 
gated with more intensity through a horizontal than through a 
vertical slit.—On the solubility of chlonde of silver in hydro¬ 
chloric acid in presence of water, or of little soluble metallic 
chlorides, by MM Ruyssen and Varenne —On the heat liber¬ 
ated in combustion of some substances of the saturated fatty 
series, by M Louguinme.—On the transformation of glucose 
into dextrine, by MM Musculua and Meyer —On an active 
nmylamine, by M Plimpton.—On active propylglycol, by M, 
le Bel —On tne winter of 1879-80 in the Sahara, and on the 
Saharan climate, by M Rutland The winter was exceptional. 
North-east and north uinds prevailed The mean tempera¬ 
ture from January 17 to April 16, he tween 35 0 and 30" lat , 
was only 14° I i the extremes —4° 7 in the night of January 
17-18, and 31 0 I on April 13 111 the day. Rain fell several times 
in the Algerian Sahara, and abundantly in the end of January! 
It comes generally at intervals of over ten years. The Saharan 
climate seems to have degraded The region had probably at 
onetime a larger population—M Mebens showed in A letter 
Lhe ecunomy realised by his lightning-conductors.—M. Zenger 
presented a photograph of the sun taken at Prague during total 
eclipse, in a very clear sky. 

Vienna 

Imperial Academy of Sciences, Maich 10 —L T 
lut/inger in the chair.—I)r P Weselsky and Di R. Benedikt, 
on the influence of nitrous icid on pyrogallic acid —T H. 
Tanovsky, on a new a/usulfubemoic aud —Dominico Co- 
ghevina, on the Ccnligradt-photometer, a new optical instru¬ 
ment for detei mining the intensity of any source of light — 
Dr M. Buchner, analysis of the water from the “Linden- 
brunnen,” at ZUttcn, near rcrnegg(Styn.i).—Dr Max Mnrgulies, 
on the determination of the coefficients of friction and sliding by 
the plane motions of a fluid —Dr T. Krcu/, on the development 
of the lcnticclU in the shadowed branches of Ampelopsxs 
/infi/naa, Mels—Dr Ilann, on the daily course of the 
meteoiological elements on the plateau of the Rocky Mountains. 
—T B Ilemdl, on crystalline combinations of chloride of 
calcium \\ 1 lh alcohols —Dr T llerzig, on the influence of 
sulphuric acid on mono-di and tnbromo benzol—Alex Lustig, 
on the deteiminations of nerves in the smooth muscles —F. 
Toul.i, report on his gculogical researches in the western regions 
of the Balkans. 

Imperial Institute of Geology, March i,—K. M Paul, on 
the occurrence of petroleum 111 Wallachin —Dr. E Tietze, on 
some detritus-formations on the southern slope of the Persian 
Albur Mountain —Di, V. Hdbcr, exhibition of geological maps 
of Eastern Galhcia 
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THURSDAY, MARCH 24, 1881 


MACQUORN RANKINE'S SCIENTIFIC 
PAPERS 

Miscellaneous Scientific Papers by W f Afcuquorn Ran - 
kme, C.E , LL D., FR,S t late Regius Professor of 
Civil Engineering and Mechanics in the University of 
Glasgow. From the Transactions ami Proceedings 
of the Royal and other Scientific and Philosophical 
Societies and the Scientific Journals. With a Memoir 
of the Author by P G Tait, M A,, Piofessor of Natural 
Philosophy in the University of Edinburgh. Edited by 
W J Millar, C.E, Secretary to the Institute of Ship¬ 
builders in Scotland With Portrait, PlaLes, and Dia¬ 
grams. (London : Charles Griffin and Co , 1881 ) 

HE volume before us contains thirty-seven papers of 
rare scientific interest written by the late Prof. 
Rankine, who died now eight years ago. As to the cause 
of this long interval the Editor gives us no hint, nor is 
there anything in the volume to explain it. All the papers 
ate reprints, without note or comment, except such as is 
contained in the concise but extremely graceful Memoir 
These papers are not by any means all Rankine’s original 
works They are principally those relating to Thermo¬ 
dynamics and Hvdrodynamics There are however two 
important papers oil the latter subject which are not con* 
tamed in the volume ( <£ On Stream Lines/’ Philosophical 
Magazine^ 1865, 11 On the Mathecal Theory of Stream 
Lines/ Phil Trans Royal Society, 1S71). These can 
hardly have been omitted by design, as in the very last 
paper contained in the volume the author resumes the 
subject, directing attention to his paper of 1865, while 
the paper of 1871 is tho most general and important paper; 
Rankine wrote on this subject, besides being his last 
work. 

The first twenty-seven papers contain the development 
by Rankine of that must modern of mathematical sciences, 
Thermodynamics, from its foundation-stone to the com¬ 
plete edifice as it exists at the present day. This by no 
means constitutes Rankine’s entire work, nor do we think 
it his most useful work. But it is the largest gem in the 
Casket, and should lie be forgotten in all the rest this 
alone will secure for him a foremost place amongst those 
who have left their mark on philosophy. 

The rapidity of the development of this branch of 
science is unrivalled. As profound as anythmg ever 
brought to light by the power of reason, it only occupied 
Rankine four years from the publication of his first paper 
until the theory was completed and applied to all cases. 
That the burning of coal was necessary to the production 
of steam, which was necessary for the working of an 
engine, and that the proportion of coal burnt bore some 
relation to the work done, were facts which for 200 years 
had been forcing themselves into notice, and. gradually 
there had come to be an idea that in some way heat was 
the same thing as other forms of mechanical energy 
But this was all, till, 111 1S43, Dr. Joule published his first 
experimental determination of the mechanical equivalent 
of heat. Published m an obKureway, it was some years 
before this novel but definite relation between heat and 
energy excited notice The first published notice is by 
Thomson in 1849, although that Rankine had known it 
VOL. xxui.—Ne. S95 


for some time previously is shown by the first of these 
papers, published in July of that year In December of 
the same year Rankine sent in the Papers III and XIV / 
containing the elements and some applications of his 
theory, and 111 1854 he had published the complete theory 
and its applications to various engines, making instant 
use of the splendid experimental results just then obtained 
by Rcgnault Fiom this time it has been as possible 
definitely to forecast the result to be expected from any 
kind of engine as from 1690 Lo predict the behaviour of 
the moon. 

From a philosophical point of view, there was n keen 
race 111 discovery' beLwcen Thomson, Rankine, and Clau¬ 
sius, a race in which Thomson had the start, buL which 
was neck and neck between Rankine and Clausius. But 
from the practical point of view Rankine was alone And 
in this respect these papers, as indeed all his others, have 
a value both intrinsic and as examples of method which 
even transcends their philosophical value 

It was Rankinc’s practical knowledge which gave him 
his great advantage, but he had in some respects an ad¬ 
vantage in having based his theory by means of an hypo¬ 
thesis on the fundamental laws of motion Rankine 
worked from an hypothesis of his own creation as to the 
molecular constitution of matter, which was perfectly 
definite and capable of including all the phenomena which 
lie had to consider. The definiteness of I115 hypotheses 
gave Lliat definite form to his formula which suggested 
many points otherwise overlooked. 

But as often happens, the definiteness of his hypotheses 
was also his source of weakness , he assumed the atoms 
of matter to be masses of fluid subjecL Lo eddies and 
vibrations, but otherwise at rest T his suited the condi¬ 
tions of his problem, but it was only an hypothesis, and as 
it was definite, so any phenomenon uith which it was in¬ 
compatible suited to disprove die hypothesis and bring 
down the edifice raised upon it And such phenomena, 
those of diffusion, pxisted , although Lhey did not come 
within the range of his work. 

Rankine was himself fully alive to his position, and 
having once obtained his ideas and framed his formula., 
took and acknowledged a hint from his contemporaries, 
Thomson and Clausius , and having shown that Carnot's 
theorem, which they had modified and made the basis of 
their reasoning, was a consequence of his molecular vor¬ 
tices, he adopted a general law as the base of his 
reasoning, and cut himself off from his hypotheses. This 
was easy for him to do, for, as may be seen in 5 15*1 of 
Paper III, he had with no small care framed his hypo¬ 
theses so as to fit the same law, though expressed m other 
words This article is also interesting as showing the 
unlimited faith he must have reposed in the design and 
care of Providence Not only does he conceive each atom 
of matter to possess a fluid atmosphere, in which exist a 
number of similar cyclones or eddies, symmetrically 
placed all over the atom, but he required that wherever 
two atoms touched there two eddies should face, and so 
exactly as to be coaxial. Many complicated properties 
were attributed by Newton and others to the corpuscles 
of light, but such a demand as is here implied 011 the 
attention of Providence has probably never been equalled 

* Why this paper is placed so far out of its chronological order do cm not 
appear 
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—a whole crew of Maxwell's demons on each atom would 
be required to warp and moor for every movement that 
might occur. But so true was Rankine’s knowledge of 
mechanics that all this elaborate refinement did not 
prevent his hypothesis leading him to correct results. 

This refined organisation, however, which renders his 
hypothesis in the highest degree improbable, suggests a 
most important consideration. For the almost infinite 
complexity of his particular arrangement indicates almost 
to the extent of a proof that Lhe results lie obtained must 
depend upon circumstances so general as to be indepen¬ 
dent of any particular hypothesis, so long as it is in con¬ 
formity with the laws of motion, and hence the trail of 
these general circumstances is crossed. 

In Rankine's hypothesis the temperature comes out 
as a direct measure in any particular substance of the 
kinetic or actual energy of the molecular motion 
This conclusion, to which he adhered in the final 
foundation of his theory, is general, but it docs not appear 
to be the most general conclusion of which our present 
experiments admit It led Rankine to give a definite form 
as well as name to his thermodynamicfunction, which forms 
the fundamental equation of all the mathematical work But 
it was subsequently shown that the differential equation to 
the same lines could be obtained without the assumption 
with regard to temperature, and then it did not appear 
that there was sufficient experimental data for the com¬ 
plete determination of the constants which enter into the 
integral. This is owing to the hitherto impossibility of 
determining the exact form of the adiabatic curve for 
solids and liquids With gases it is different, and with these 
Rankine's law is found to fit, but so might a law framed 
on the supposition that in othei cases the kinetic energy 
was some other function of the temperature. What is 
proved therefore is not that the temperature is a direct 
measure of the kinetic energy, but that this is some 
function of the temperaLure This is app»ent1y all that 
has yet been accomplished, so that Rankine's definite 
conclusion must be looked upon as suggested rather than 
proved by experiment There can be no doubt however 
that this definiteness led to a vast development of the 
subject, and hence it was no mere fancy or partiality for 
his own view which led him to adhere to that form of 
second law which included his earlier new. Nor will the 
study of Rankine’s eailier papers be time wasted on the 
part of those who seek to understand this extremely 
difficult subject They will there find a model of the 
machinery by which the general result might be obtained, 
and if, as is the case with most new inventions, the 
machinery is unnecessarily complex, it is still the only 
machine which has accomplished the results 

They will also find, what must for ever add an interest 
to these papers, the first use of the terms thermodynamic 
function, adiabatic curve, potential energy, and others 
now m general use , for Rankine's nomenclature, to a great 
extent his notation, and entirely his graphic method, have 
been universally adopted 

Rankine’s methods have been called "uncouth," 
"diffuse and obscure ,’ 1 and without doubt they must 
seem all this to those who come to the subject with all 
the latest inventions in the form of mathematical machine 
tools in perfect working order,—just as the axe or adze 
mu 9 t seem barbarous when there is a planing machine at 


hand to do the work, and the material has been prepared 
for it. But let the shape required be of a novel kind, or 
let the material be in the rough, and then how does it 
fare with the planing machine ? 

Like tHat of Green, the whole career of Rankine is one 
rebuke to those who would exhaust the finest material on 
this earth—the best brain of our youth—converting it 
into elaborate mechanism only adapted to reduce, in 
however elegant a manner, already prepared billets to 
elegant and improved copies of masterpieces which, 
having once been shaped, although roughly with primitive 
tools, can never have to be shaped again. The material 
at last existed for a great mathematical edifice, of which 
the want had long been felt, and our great mathematical 
workshop was crowded with the most refined mechanism 
rusting for want of material to work upon, But this 
material was in the rough, and while waiting for some 
one to strip off the bark the chance was lost, for the 
obscure, self-taught mechanic who set to work with axe 
and adze did not stop at the bark, but with rapid and well- 
directed strokes brought out the form divine. However 
uncouth Rankine’s methods may be, they have the great 
merit that they require nothing but a bold front—the 
result being obtained without adventitious aid They 
are inscrutable Lo those who, having learnt the relations 
between quantities as expressed by symbols, have for¬ 
gotten if they ever knew the purpose of their formulae 
But to the reader who thinks Rankine's methods are a 
statement of his thoughts, and though often a rough 
task, any one who succeeds in understanding Rankine 
finds to his satisfaction that he has done more than this, 
that he understands what Rankine understood 

Nor is this true only of his great work. What seems 
to us his most useful work is that of showing how 
the elementary mathematical methods were sufficiently 
adaptable to be applied to almost all cases of practical 
mechanics The results are only approximate , but where 
neither the data nor the desired result can be exactly 
measured, this is all that could be obtained, were the 
methods never so exact One might as well set bricks 
by Sir Joseph Whitworth’s millionth-of-an-inch machine 
as use the exact equation of thermodynamics to deter¬ 
mine the probable work to be obtained from a steam- 
engine. 

The graphic method was Rankine’s great weapon. 
This, which is probably as old as any mathematical 
method, had been long neglected, except that it was 
sometimes used for engineering purposed Rankine early 
perceived its applicability to the subjects he had to teach, 
and in his treatises on Applied Mechanics, Shipbuilding, 
and the Steam-Engine there arc many instances of its 
novel and useful application which have been copied far 
and wide, while his graphic treatment of the subject of 
thermodynamics has been universally adopted. But the 
height of his achievement in the application and develop¬ 
ment of the graphic method 19 only reached in his papers 
on the motion of fluids. 

These papers, with the omission already noticed, are 
collected at the end of the volume, and they constitute by 
no means its least valuable part. They are comparatively 
his later work. The first, “ On the Exact Form of Waves 
at the Surface of Deep Water / 1 was published in 1863, 
after his thermodynamical work was essentially complete. 
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Both the method and matter of this paper are unique 
The results are obtained by a simple geometrical study 
of rolling circles And there for the first time definite 
reasoning is adapted to the actual proportions of deep- 
sea waves, all previous work on the subject having been 
based on the assumption that the height of the wave is 
small compared with its length 

£ It is however in the next paper that he first shows what 
may be done by Ma\well J s method of the graphic use of 
families of surfaces or curves. Here we have what is 
invisible in the fluid itself and had only been expressed 
by complex algebraical formula:—the internal motion of 
the fluid—shown in such a way that not only the direction 
but the magnitude of the motion at every point may be 
taken in at a glance as well as definitely measured, and 
all deduced by simple but rigorous geometrical methods 
The credit of this, which is certainly one of the highest 
achievements in the art of expression, must be divided. 
It was Faraday who hi^t conceived the force of a magnet 
expressed by a family of lines , and it was Maxwell who 
discovered the rigorous meLhod of drawing Faraday’s 
lines, while Kankme realiscdjn this the means of apply¬ 
ing and expiessing Lhe principles or the steady flow of 
fluids propounded by Stokes now forty years ago 

In these papers on Hydrodynamics, as in all his other 
work, Kankine had a practical purpose in view In this 
case it was the skin resistance and wave icsistance of 
ships. And if, owing to the neglect of friction in the 
fundamental equations of motion, some of the results are 
still doubtful, yet in this lespect the work is on a par 
with all the rest that has been done on this subject And 
these papers, owing to the clear conception they convey 
of the internal motions of fluid and the direct purpose of 
the means adopted to elucidate these, afford by far the 
best chance for any one wishing to pursue the subject up 
to the highest position it has at present attained 

That Rankinc himself owed much to having early 
directed his thoughts to fluid motion appears in all his work, 
as well as being shown by lus Lhcory of molecular vortices 
— a strictly hydrodynanucal conception—amongst the in¬ 
tricacies of which nothing buL his exact knowledge of the 
subject could have kept him straight 
It must be remembered however by those who would 
make a like use of Mich knowledge that Rankinc did not 
begin his career by the study of mathematics, but that 
as an engineer from his birth, as we are told in the 
Memoir, he first became aware of the circumstances and 
problems of mechanics, and only evolved or acquired his 
mathematics as he found them necessary to his work 
In this way his knowledge of mathematics must have 
included the knowledge of the necessity for each step It 
was necessity first, and then method or invention , and 
not, as is too often the case with those who begin to learn 
mathematics before they are aware of what it is they are 
to do, all means and no ends. 

In Rankine J s text-books, as in his original papers, the 
ends are always kept in view. It is often impossible for 
others to follow him unless they begin by actually 
mastering the circumstances of the problem and trying to 
solve it for themselves, then if they honestly fail they will 
find that Rankine will help them, while if they succeed 
they will find that Rankine was before them. These books, 
both as regards originality of matter and the attention 


paid to the circumstances of each problem, have more the 
character of original papers than orthodox text-book? 
From this as well as his other writings it is clear that he 
acquired his knowledge of mathematics from the original 
works of the master, and not from text-books 

His example should therefore be the best rerommenda- 
tion for all those who would really understand mechanic? 
to read the works direct from"the hand of this master— 
a task which, with the aid of this volume, they may now 
accomplish without that trouble of search which, small as 
it is, leaves many a masteipiece on the shelf in some dark 
corner, while a mutilated and garbled extract disgusts the 
reader and discredits the thinker 

OsroRNE Reynoi ns 


11IE FERNS OF NORTH AMERICA 
The Ferns of Not ih America } Coloured Figures and 
De\uiptions y with Synonymy and Geographical Distri¬ 
bution , of fhi Fern\ of tin United States of North 
America ami British North American Possewnmt 
By I) C Eaton, Professor of Botany in Yale College 
The Drawings by J II Emerton and C. E Faxon 
2 Vols quarto, pp 352 and 285, Si Plates, (Boston 
S E Cassino, 1880) 

HIS handsome work, which has been brought out in 
parts, issued about one cver> Lwo months, beginning 
with 1878, is now completed Although ferns have long 
been populai in the United States, both wuh collectors 
and cultivators, Lhis is the first large illustrated mono¬ 
graph of the indigenous species which has been attempted 
For our own country we have seicial, of which the best 
known arc Hooker's “Dntish herns/' with coloured 
figures, in large octavo, Lindlcy and Moore's "Nature 
Printed Kerns," in more than one edition; and Newman’s 
fi British Ferns,” in which the plates are uncoloured 
woodcuts , btt of the American fcins there aie but few* 
figures, and those widely scattered in general works, and 
even leaving figmes out of the question theie has been no 
descriptive handbook specially de\ oted to them, so that 
those who wanted to work at the subject have been 
placed at a great disadvantage. Prof Eaton, who is the 
giandson of a well-known botanical author, has been 
universally recognised for Lhe last twenty years as the 
leading authority on the subject He has a large library 
and geneial collection of his own, has visited Europe and 
studied the American ferns 111 the public herbaria of the 
Old World, has pioved himself in other departments of 
botany to be .1 careful and judicious systematise and he 
is a teacher of botany of many years’ experience, and has 
been looked up to for a long time by all the collectors of 
ferns throughout the Union as their referee in cases of 
doubt and difficulty , so Lhat he has had every advantage 
for dealing with his subject in a thorough and exhaustive 
manner, and as he has been ably seconded by his two 
artists, the result is a monograph which is thoroughly 
satisfactory in every way, and which will be universally 
accepted both at home and in Europe as a standard work. 

The geographical area which it covers is the whole of 
the American continent, from the Pole to the southern 
boundary of the United States The true fems only are 
included, not the Lycopodiaceae, Equisetaceae, and Rhuo- 
carps, which are monographed along with the ferns by 
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Hooker, Milde, and in the earlier editions L of Newman 
In North America the order is represented by 139 
species and 31 genera. The number of species is quite 
double what we have in the whole of Europe The 
northern area outside the United States produces very 
few species that have not been found within the bounds 
of the Union As m Europe there are no Cyatbeacee, 
Marattiacezc, nor Gleicheniacex Of the other sub-orders 
the SchiZLcacea:, which wc do not possess, are represented 
in the United States by three genera and four species. 
Ceratoplens, of which Prof. Eaton makes a special 
cub-order, is also American, but not European. The 
other four sub-oiders—Polypodiacex, Hymenophyllacerc, 
Osmundacea?, and Ophioglossaceae—arc represented, both 
in America and Europe One peculiarity of ferns is that 
the genera show exceedingly little tendency Lo geogra¬ 
phical localisation The nearest approach to this that we 
have in North America is the predominance of Pellrea, 
Cheilanthes, and Nothochl.ena, which arc allied dwarf 
types with a greater power of resisting drought than any 
oLhei set of fernt., and which aie represented in this area 
by a large proportionate number of endemic species 
These three genera take up thirty-nine species in North 
America against four for Europe. Out of the 139 species 
about forty aie endemic, and about forty aie European 
the latter including several of our high mountain types, 
such as Cystopteris Montana, Aipidtum Lonchiti v, Poly- 
podium alpcstrt , IVoodsia ilvcnsis it glabella, and hyperborea. 
The southern boundary of the States corresponds broadly 
with the limit in a northern direction of the great tropical 
flora of Equatorial America, the richest tropical flora in 
the world But out of the 139 ferns at least twenty are 
characteristically widely-spread tropical species which do 
not extend beyond Florida, which have several of them 
only been discovered there within the last few years 
Such are Ophiogfossum palmntum , Aerostuhum nureum , 
Polypodium annum, P Phyllitidw , P Phtmula, and P 
pectinatum, Vittana hncata , and Ntphrohpis exaltata 
Amongst the remaining species there are some curious 
cases of a role of distribution it is difficult to explain or 
understand Adiantum pedatum and Ovmnnda cinna- 
monea are examples in ferns of a considerable group of 
American plants which reach Asia by way of Japan and 
rundown through China to the Eastern and-Central 
Himalayas , Ptcrts serrulata , found lately in America in 
Alabama, and South Carolina, reappears only in China, 
Pellaa andromedafolia, which from California passes 
down Lhe Andes to Chili, reappears in Cape Colony 
Nothochlana tenera is supposed to be divided between 
Southern Utah and the Andes of Bolivia and Chili, but 
here I think that the States plant will most likely have 
to rank as a distinct species. Aspidium mohnoides , 
long supposed to be endemic m extra-tropical South 
America, has been ] discovered lately by Mr Moseley in 
Marion Island, and by Mr Lemmon in one place at an 
elevation of 8000 feet above sea-level amongst the moun¬ 
tains of California 

As regards the limitation of genera and species Prof. 
Eaton differs but little from Sir William Hooker, as the 
English authors views are expounded in his great 
monograph of the ferns of the whole world, his “ Species 
Filicum" Prof Eaton treats Hymenophyllacere and 
Ceratoptendere aa distinct sub-orders, the former at any 


rate a decided improvement upon Sir W. Hooker 1 ! clas¬ 
sification, and he maintains Ophioglossacex as a distinct 
order. In genera the principal deviations are that he 
keeps up Phegoptens as distinct from Polypodhrm, and 
merges Nephrodium in Aspidium. 

A very curious North American fern is A spit mum 
ebenotdes of Scott. It is very rare, and always grows in 
company with the walking leaf ( 1 Camptosorus rhtso- 
phyllus) and Asplemum ebeneum, two common American 
species These are very dissimilar plants, but A 
ebtnoides is quite intermediate between them. Prof. 
Eaton seems not disinclined to the idea that it may be 
produced by natural hybridisation, as was suggested by 
the Rev M. J. Berkeley in the Journal of the Royal 
Horticultural Society for 1866, p. 87. 

An observation of Prof Eaton's under Nothochlana 
Fetialen is interesting as bearing upon Milde's classi¬ 
fication of fern9 into a catadromous and anadromous 
series, according as to whether their Lowest secondary 
branches originate on the posterior or anterior side of 
the pinnx Prof Eaton notes that in this species there 
is always a decided inequality in their origin; but that 
it is sometimes on the anadromous, and at others on the 
catadromous plan J G. Baker 


KOLLIKER ON ANIMAL DEVELOPMENT 
Grundrtss der Entwtekelungigeschichte des Menschen u 
dtr hoheren Thiere . Von Albert Kolhker, Professor der 
Anatomie an der Universitat Wurzburg. (Leipzig W 
Engelmann, 1880.) 

HIS book is essentially a reproduction of Prof 
Kolliker 1 * large treatise on Embryology, with a great 
part of the detail and controversial matter omitted, and is 
intended for the use of medical students The larger 
work has more the character of a monograph on the 
development of birds and mammals than of a text-book , 
and as such, though of very great value to those engaged 
in teaching and research, is necessarily too bulky for the 
nse of ordinary students. We think, therefore, that Prof. 
Kolliker has done very wisely in publishing the work 
before us; and we need hardly say that, his larger treatise 
having been already universally recognised as one of the 
most important contributions to embryology during recent 
years, the present work may safely be regarded as an 
accurate statement of the facts of avian and mammalian 
embryology. We may add that no trouble has been 
spared m the illustrations, which fully come up to the 
high standard characteristic of German works of this 
class. 

While, however, we can say this much in praise of 
Prof Kblliker’s treatise, we cannot help recognising that 
it has some rather serious defects, Prof Kdlliker is an 
extremely objective writer. He describes with great 
clearness the objects as they present themselves to the 
observer, but he scarcely ever attempts to connect them 
together or to point out the general principles which 
underlie the mass of detail with which he has to deal, 
In his larger work this peculiarity is of comparatively 
small importance, in that those who are likely to use it 
are able to supply the general principles for themselves ; 
and the work has already become a great mine of facts 
to which every anatomist who is engaged in studying the 
morphology of vertebrates will necessarily turn. 
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In a book however intended for medical students, it is, 
in our opinion at least, of the utmost importance that the 
facts of embryology should not merely be stated in suc¬ 
cession , but that their significance should be pointed out. 
Embryology is of but little practical value to a medical 
student, and the small amount he must necessarily know 
could be given in a very few pages, and is, we believe, 
usually to be found in works on human anatomy Con¬ 
sidered however as an educational instrument, embryology 
is of the utmost value. It gives to the student an insight 
into the meaning of the structures which he meets with 
in his dissections, and by so doing often renders details 
of anatomical structure comparatively easy and pleasant 
of acquisition, which would otherwise be a great and 
almost repulsive strain on the memory. 

Embryology should be taught to the medical student as 
a comparative science, with the facts duly marshalled* 
their significance pointed out, and general principles 
deduced from them In such a form it ought to constitute 
an important part of medical training, which every medical 
school of any pretence to excellence should impart to its 
students. 

We would venture to call attention to the following 
instances as illustrative of what wc consider the unsatis¬ 
factory treatment of certain parts of the subject to be 
found in Prof. Khlhker's work. In dealing with the 
phenomena of segmentation Prof. Kolliker makes no 
effort to point out that the differences in the early deve¬ 
lopment of the mammal and bird are in the mam the 
result of the presence of food yolk in the one case and its 
absence in Lhe other After reading his very careful and 
elaborate treatment of the primitive streak, the student 
would, we think, be left in complete ignorance of the real 
significance of this interesting structure. 

Again, in his account of the placenLa, which he describes 
in man and the rabbit, he has so little to say as to any 
comparison between the two that we are at a complete 
loss to understand why he should have made any mention 
of the former. 

In his account of the development of the vascular and 
excretory systems we are struck with the almost entire 
lack of any attempt to put the facts which have been 10 
admirably described to their legitimate use, viz. to the 
explanation of the arrangement of these and other struc¬ 
tures m the human body, and of the presence of rudi¬ 
mentary organs. 

In making these strictures on Prof. Kolhker's work we 
should be sorry to convey the impression that we under¬ 
estimate the value of this in most respects admirable 
treatise. It has alieady become justly popular in Germany, 
and we trust that it will also become widely known m this 
country 


OUR BOOK SHELF 

Bulletin of the United States Geological and Geographical 
Survey of the Territories , 1879-80. VoL v. (Wash¬ 
ington, 1880) 

The publications issued by the American Government 
under the above title are so appreciated in this country 
that it seems unnecessary to compliment Dr. Hayden 
and his coadjutors on the appearance of another of their 
useful volumes During the last few years, however, there 
have been brought out by the U.S. Department of the 
Interior some works by Dr. Elliot Coues, which for 


atient industry must compare with any that have ever 
een compiled in scientific literature The title of the 
volume now before us reads as follows -Art. 26 Third 
Instalment of American Ornithological Bibliography, by 
Dr Elliot Coues, U.S A, and consists of 545 octavo 
pages of small print How many titles of papers and 
books are quoted in this laborious treatise we should be 
sorry to have to count. The labour must have been 
enormous, and it is only those who have to follow the 
intricate windings of synonymic literature who can appre¬ 
ciate the work here performed by Dr Coues We learn 
that we may expect at some future time a similar con¬ 
spectus of titles relating to the ornithology of the Old 
World, but although the present volume professedly 
deals with Amcucan Birds only, many standard works of 
general interest aic passed in review by the author, who 
exhibits fjieat judgment as a critic Taking Gray's 
" Hand-List of Birds' 1 as a basis of classification to 
follow, Dr Coues treats of each family separately, and 
then in chronological order he records every work, every 
paper, and every note which directly or indirectly affects 
the American species, and as regaids each year the publi¬ 
cations are separately entered under the authors’ names in 
alphabetical order We must however again warn orni¬ 
thologists that so many collateral references are given to 
Old World papers where the families are at all cosmo¬ 
politan, that therefore no one wnling on any group of 
birds can afford to neglect this book As for Dr Coues 
himself, we can only imagine Lhe high of relief with which 
he must have corrected Lhe last proof of such a toilsome 
undertaking, although he must have been assured before¬ 
hand of the heartfelt gratitude of every ornithological 
tonfrlrc throughout the globe. R B S 

(1) Exposition Gdomltrtque des ProprtiHes generales rfW 
Courbet Par Charles Ruchonnet (de f.ausanne) 
Quatri&me ddilion auginentde (Pans, 1880.) 

(11.) Jil/mei/lv ftc Calcul approxunatif Par C Ruchonnet 
(de Lausanne) TroisiLme ddiLion revue (Pans, 1B80) 

Having noticed both these works on the appearance of 
the last previous editions in 1874, we need say little here 
The reasoning In 1 , ue may remaik, is always upon the 
curve itself, and is not derived by taking Lhe limiting form 
of Lhe inscribed polygon, and sumlaily in Lhe case of 
surfaces, The work has grown from 160 pp to 174pp , 
and there is one more plate of figures 

The pamphlet u. is, what it is stated to be, a revised 
form or Lhe last edition It consists of 64 pp tn place of 
65 pp 

Geschichte der gt'ografihischen Entdeckungsn'tsen im 
Allot ilium und Mittdalkr. Von J Luwcnberg (Leip¬ 
zig und Berlin OtLo Spamer, 1881.) 

This is a volume in the publisher's Illustrated Library of 
Geography and Ethnology It is, as its title indicates, 
a History of Geographical Discovery in Antiquity and 
during the Middle Ages The story is brought down 
to the time of Magellan and Marlin lletaann. The 
first book, under llie heading of Night and Morning, 
treats of the earliest dawn of geographical knowledge 
with the Hebiews, Egyptians, Babylonians, Phoenicians, 
Greeks, and Romans ; the second book embraces the 
period fiom Herodotus to Ptolemy ; the third, the Middle 
Ages, and the fourth Lhe Century of Discovery, in which 
Spain and Portugal did such splendid work Herr Lowen- 
berg has evidently taken great pains to master his subject, 
ana has been quite successful. He treats it in consider¬ 
able detail, both in its historical and scientific aspects; 
the arrangement is excellent, and while popular and at¬ 
tractive m style, the work seems to us to be accurate and 
altogether trustworthy. There are numerous illustrations, 
some of them rather fanciful, but most of them useful and 
appropriate—portraits, ships of various periods, maps, 
some of them reproductions of very early ones, and 
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places and monuments illustrative of various countries 
Altogether the woik is a really good specimen of its kind. 
AnoLher volume will bring the story down to the present 
time. 


LETTERS TO THE EDITOR 

\Tht Editor does not hold himself responsible for opinions expressed 
by hu correspondents, Neither can he undertake to return , or 
to correspond with the writers of rejected manuscripts , No 
notice is taken of anonymous communications . 

The Editor urgently requests correspondents to keep their letters as 
short as possible, The pressure on his space is so great that it 

ts impossible otherwise to ensure the appearance even of com - 
munuations containing interesting and novel facts,] 

The Tide Predicter 

I see in your la^t number (p. 467), among the editorial 
notes, the following —" Mr. Roberts of the Nautical Almanac 
oflice is authorised, by resolution of Council of the Secretary of 
Stale for India, dated August 7, 1880, to make it generally 
known that his Tide Tredictcr may he employed for the pre¬ 
paration of Tide Tables for any porL for which the requisite data 
are furthcoming 11 

I think it right to call your attention to the fact that the Tide 
PredicLcr is in no sense of Mr Roberts’s invention or design 
He was employed in 1873 by me, a> chairman of the Butish 
Association Tidal Committee, to calculate the number of teeth 
in the wheels of the first Tide rredicLer (now the property of 
the British Association, permanently deposited 111 South Kensing¬ 
ton Museum),and to superintend iLs construction in London by 
Messrs A Iajjc and Co. The second Tide Tiedicter was made 
for the India Office, according to my advice, by Messrs A Lcgc 
and Co of Loudon, under the superintendence of Mr Roberts. 
In respect to the plan of the wheel work, which is wholly due to 
Messrs LiSge, it is a copy of the first instrument. It is an 
improvement on the first instrument in having twenty tidal com¬ 
ponents instead of ten, and 111 having the well-known rigorous 
method of the slide (Thomion and! ait's "Natural Philos Dphy,” 
fi 55 i or "Elements of Naluial Philosophy," § 72) for producing 
simple harmonic motion 111 a straight line from circular moLion, 
instead of the appioximate method of pulleys centred on crank- 
pins, which for simplicity and economy I u ed 111 the first 
instrument WllLIAM THOMSON 

The University, Glasgow, March 19 

The Magnetic Storm of iBBo, August 

The Astronomer-Royal has handed to me a copy of the 
photographic record of the vaiiatiuiib of magnetic horizontal 
force as registeied at Toronto during the disturbed penod of 
August It to 14 last The records of declination and vertical 
force were imperfect and have not been received 

The comparison of the Greenwich and Zi-ka-wei (China) curves 
for the same penod (Nature, vol xxiu. p 33) indicated that 
the commencement and end of disturbance (especially the c inl¬ 
ine n cement) occurred uearly simultaneously at both places, and 
this circumstance is now further corroborated by the Toronto 
horizontal force curve. 

In what follows, the reference throughout is to Greenwich 
time. 

The disturbance at Toronto commenced on August II at 
1020 am. At Greenwich (Nature, vol xxm, p. 33) it 
commenced also at 10 20 a m , and at Zi ka wei at to, 16 a.m , 
at Melbourne (Nature, vol. xxu p 558) it commenced at 
10.33 turn. 

Disturbance ceases at Toronto at about midnight of August 11, 
and at Greenwich and Zi ka-wei als) at about or near midnight, 
but it dies out more or less giodually, not allowing the limit of 
disturbance to be always very precisely fixed. 

Sudden motion is again shown (after some hours of quiet) at 
Toronto on August 12 at If 40 a.m. , also at Greenwich at 
11 40 a.m. r some minutes sooner at Zi-ka-wei; and at Melbourne 
at about 11,38 a m 

Disturbance again dies out more or less gradually at Toronto 
on August 14 about 7am, at Greenwich and Zi-ka-wei at 
about o a.m., and at Melbourne at about 7 a,m. 

The commencement of disturbance in the above instances is 

dffinilf. fliui the apr^m^nl in lim* lli* nmlalu. 


noteworthy The cessation of disturbance is less definite, as has 
been already remarked, but even here the discordance in time n 
not very wide William Ellis 

Royal Obseivatory, Greenwich, March 12 

Prehistoric Europe 

I must adhere to my decision not to play the port of Secutor 
any further to a glacial Retiorius in the arena of NaiurE If hli 
net be strong enough to carry the Upper Pieiocene and the Pleisto¬ 
cene mammalia of Europe, as well as Palxolithic man and the 
Neolithic skull of Olmo, I wish him joy of them If, further, 
he will kindly give me the proof that the mammalia of Auvergne, 
considered Upper l'kioccne by Falconer, Gaudry, Gervais, and 
olher leading paleontologists, are, as he terms them, 11 a hash 
up," they shall be p r opcrTy served and ued, if necessary, in my 
second edmon 

1 feel however that it is only right for me to notice the new 
gladiator who springs to the aid of his friend The antiquity of 
man 111 the Victoria Cave is solely due, as it appears to me, to 
the perfervidum ingentum (I speak in all respect) of Mr. 
Tiddeman It was first based on a fragment or fibula which 
ultimately turned out (0 belong to a bear. Then it was shifted to 
the cuts on two small bones, which were exhibited and discussed 
at the British Association, at the Anthropological Institute, and 
at the Geological Society of London The bones arc recent, 
and belong to sheep or goat, two domesLic animals introduced 
into BriLmn in the Neolithic age. '1 he cuts have been probably 
made by a metallic edge Numerous bones of the same animals, 
m the same condition and hacked 111 the same way, occurred in the 
Romano-British refuse-heap on the lop of the clay, and fre¬ 
quently slipped down over Lhe working face to Llie bottom of 
the cutting before I resigned the charge of Lhe exploration to 
Mr Tiddeman after nearly four years' work 1 here were frequent 
slips afterwards. Undei these circumsLnnces the reader can 
decide whether it is more probable that the mutton-bones in 
question did slip down from a higher level to be picked out at 
the bottom, or that there is evidence of " interglacial " (J. 
Gcikie) or "prcglacml " (Tiddeman) man possessed of domestic 
animals and probably using edged tools of metal The mutton- 
bones seem to me to prove so much on the lalter hypothesis, 
that they may be thrown aside without further thought 

TTie reindeer (bones of feel) was found m 1872 along with fox, 
rhinoceros, elephant, hyxna, and bison in the cave at the lower 
horizon, which afterwards was proved to contain the hippopota¬ 
mus It was omitted in Mr Tuldeman's lists up to 1876, when 
1 called his attention to the fact Then he wrote that the fact 
that it was so found was M noteworthy," and that 11 these remarks 
[his generalisations] were made solely on the evidence which 
passed through your present reporter i hands since he undertook 
to condnct the exploration of the cavern" (Dnt, Ass Rep., 1876, 
p. 118) Surely it is too late, in his letter to Nature (March 10, 
1881), to recall Ibis on the grounds that these remains were 
discovered in a shaft, that my exploration was not carried on 
so accurately as his own, and further, that because he did not 
find the reindeer in the low er strata that I did not It is not for 
me to compare my own experience 111 cave-hunting with his, or 
to point out the value of negative evidence The exploration 
while under my charge was not earned on by shafts only. When 
the hyxna-layer was reached it was followed in the deep cutting 
visited by the British Association in 1S73 The presence of 
reindeer in the hyjcna layer renders Mr Tiddeman’s views un¬ 
tenable which are based on its assumed absence. Moat of these 
points have been so fully argued out before the above mentioned 
societies that I am sorry to be obliged to repeat them in this 
letter. W Boyd Dawkins 

Owens College, March 11 

Oceanic Phenomenon > \-i'l 

II.M 's surveying ship Alert was recently engaged in searching 
for a "shoal" which was reported as existing some 200 miles to 
the southward of Tongatabu, in the South Pacific Iu the course 
of the survey—which I may add tended to disprove the existence 
of any such shoal—it was observed that for several days the sea- 
surface exhibited large discoloured patches, due to the presence 
of a Huffy substance of a dull brown colour, and resembling in 
consistency the vegetable scum commonly seen on the stagnant 
1 wt^p rtF Hitrhpc Thu milter floated on the surface In liresular 
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the sea-water to a depth of several feet. Samples for examina 
tion were obtained by " dipping” with a bucket, as well aa by 
the tow-net It seemed to be a Confervoid Alga 

On slightly agitating the water in a glass jar, the fluffy masses 
broke up Into minute particles, which, under a magnifying power 
of sixty diameters, were found to be composed of spindle-shaped 
bandies of filaments. Under a power of 500 diameters these 
filaments were Been to be straight or slightly curved rods, articu¬ 
lated but not branching, and divided by transverse septa into 
cylindrical cells, which contained irregularly-shaped masses of 
granular matter. These rods, which seemed to represent the 
adult plant, measured inc ^ width. On carefully examin¬ 
ing many samples, some filaments were detected, portions of 
which seemed to have undergone a sort of varicose enlargement, 
being more than twice as wide as the normal filaments These 
propagating filaments (if I am right in so colling them) were 
invested by a delicate tubular membrane, and contained ■'ome 

S rannlar semi-transparent matter, m which was imbedded a row of 
lscold bodies , the latter appearing as if about to be discharged 
from the ruptured extremity of the lube. These bodies measured 
y^^th of an inch in diameter ■ when seen edgewise presented a 



lozenge-shaped appearance, ard were devoid of cilia or stria: 
Conjugation was not observed. 

On allowing a jarful of the sea-water to stand by for twenty- 
four hours it was found that the confervoid matter had all risen 
to the surface, forming a thick scum of a dull green colour, 
while the water had assumed a pale purple colour, resembling 
the tint exhibited in a weak solution of permanganate of 
potash. 

From November 24 to 29, during which time the ship tra¬ 
versed slowly a distance of 230 miles, the sea contained these 
organisms For the first three days the large patches were 
frequently in sight, and during the rest of the time the sur¬ 
rounding water presented a dusty appearance from the presence 
of the tiny spindle-shaped bundles On the evening of the 26th 
on unusually dense patch was sighted and mistaken for a reef, 
being reported as such by the look-out-man aloft, 

Sydney, January 24 R. W, Coftinger 

Feeding a Qull with Com 

In Prof. Semper’s recently-published work on the (f Condi¬ 
tions of Existence os they Affect Animal Life,” a review of 
which from the pen of Prof I an k eater appeared in your columns 
a fortnight ago (vol xxui. p, 405), allusion is made on pp, 67, 68, 
and elsewhere to John Hunter's celebrated experiment of feeding a 

E ll with corn Prof Semper, however, seems not to have 
en aware of the precise nature of the result of Hunter's experi¬ 
ment. He says: "The English anatomist Hunter purposely 
fed a sea-gull for a whole year on grain, and he thus succeeded 
In 10 completely hardening the inner coat of the bird's stomach, 


which is naturally soft and adapted to a fNh diet, that m appear¬ 
ance and structure it precisely resembled the bard, horny skin of 
thejmzzord of a pigeon.” 

Toe original account, I believe, of Hunter' 1 ! experiment, was 
publuhed m Sir Everard Home’s “Lectures on Comparative 
Anatomy " (vol 1 p 271, 1614), and an extract from that work 
is appended to the description of Hunter’s original preparation, 
still preserved in the College of Surgeons, in the descriptive 
catalogue of that collection (vol. v,, 1833, pp. 149-50, Prep. 
523). What Hunter succeeded in effecting was to very much 
increase the thickness of the muscular walls of the gizzard, 
which, as may be seen by comparing his specimen (No 523) 
with that of Lne stomach of another gull close by, have become 
developed to an extent about double their usual size. There is 
no manifest increase in the thickness of the “inner”—or so- 
called “epithelial”—coat of the stomach visible in the prepara¬ 
tion, nor do Home or Owen allude to any such feature in Lheir 
descriptions. Hunter's experiment, therefore, simply comes 
under the numerous well-ascertained instances of the increased 
development, consequent on increased use, of muscle, and has 
no real connection wiLh the “modifying effects or food,” such as 
that produced in canaries by feeding them on cayenne pepper, 
and others cited by Semper. W A Forbes 

Zoological Society’s Garden*, N W , March 18 


Dynamics of “Radiant Matter” 

As the chief object of Mr. Preston's paper under the above 
title in Nature, vol. xxm. p 461, seems to be to support Le 
Sage's “shelter theory” for gravity, you Will perhaps let me 
point out one objection to that theory in any /orm which has 
hitherto been deemed conclusive, and with which Mr. Preston 
does not deal It is Lhat under it gravity would not vary, ns it 
is known to do, equally with mas*, but would vary not equally. 

The theory applies perhaps so long as you consider only the 
case of isolated atoms, but 1L fails entirely when applied to 
clusters of atoms. 

Observation shows that gravity varies only with distance and 
with mass , but if it were caused by any form of shelter hitherto 
imagined, it would vary also with density and wuh bulk m such 
a way that a pound of, say water, would weigh more than a 
pound if raised into steam, because its atoms, in loose order as 
steam, would give each other less shelter from the action of the 
kinetic tether than when m close order as water, and in such a 
way abo Lhat two spheres of, say iron, each weighing one pound, 
would weigh less than two pounds if welded into one sphere, 
because some atoms in the one sphere would be better sheltered 
than any atoms in the two spheres Wm. Muir 

March 21 


The Oldest Fossil InaectB 

Mr S II. Scudder has published (Anniversary Mem ons of 
the Boston Society of Natural History, 1&80, pp. 41, plate 1) a 
memoir on the Devonian Insects of New Brunswick The 
fragments of the .six described species we re discot ered by the late 
Prof C. F. Harttin 1862, and have been since 1863 described in 
several papers by the same author, The new paper is a very 
detailed and elaborate one, wiLh cntiiely new and improved 
figures, and is followed by a number of conclusions, as the final 
result of his work (Report, Amor fourn, 0/Su t Feb 1881). 
The conclusions would be of piominent Importance for the 
history of the evolution of insect', if they could be accepted 
without reserve Of course facts and conclusions should 
be able to stand the most severe test, and that is not the 
case with this publication. “As Lhe simpler Devonian insects 
have certain special relations” he say*, “wuh the Ephemeral®, 
their description is preceded by an account of the wing-structure 
of the modem Mayflies u a basis of comparison ” (p 4) 

The simple fact that no| one of the described species has any 
relationship to the Ephemcridse is sufficient to cause us to object 
to his descriptions and conclusions related to this family. This 
statement is not based upon a difference of opinion, but simply on 
the evidence of facts which cannot be denied by any one conver¬ 
sant with the families Ephemcndx and Odonata. 

Flatiphemtra antiqua is a part of the apical half of the wmg, 
without the tip, of a gigantic dragonfly. The suddenly narrowed 
second cubital space is to be found in Isophlebia of the Solenhofen 
slate. The imperfectness of the fragment allows no farther con¬ 
clusions. 

Gtrcpkttncra simplex is a diagonal fragment of the middle ot 
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a wing of a gigantic dragonfly The reverse has a small part of 
the base, not to be seen in tne obverse, with a straight sector 
crossing the horizontal ones. The same arrangement is to be 
teen in Isophlebia Every other character important foi nearer 
determination is wanting m the fragment. 

Lithentomvm Harttn —The fragment 11 very insufficient, and 
recalls the venation of the Sinlids, and among them Iho^e of the 
Chauliodes type, 

Hcmothetm fossihs —This is (L Siahd of the Corydnlis type, 
with a small number of transversals The hasal vein, spoken of 
as homologous with the nrculus of the Odonata, and ns proving a 
synthetic type, lb the part in which Lhc wing breiks ofT easily in 
actually living species t have not seen the type 

Ximvnenni anhouorum —Some details given for this species 
are not exact. It has not been observed that parts nf one wmg 
cover the other, I can only say that the wing belongs to the 
Neuroptera, and that the \enation is nearer to Lhe Gtmuliodes 
type than to any other The famous 11 stndulatiuo ” apparatus 
at Lhe base is justly retracted by Lhe author 

Four new families are proposed for these insects by the author 
One of them, the Atoxina, is now out of the question, as Gere- 
phemera belongs to the Odonata The three odieis are only 
indicated by extremely vague characters, in fact by no characters 
at all Can science accept such families? I believe not. 

I omit Dyscntus y>ettntus because this fiagment is undeter¬ 
minable 

My conclusions art, that two of the injects belong to the 
Odonata, three to the Siahds There is 110 hphemeril among 
them, nor any synthetic species The proofs for my statements 
will be given in a detailed paper, II A Hagen 

Cambridge, Maas. 


Ice-Casts of Tracks 

As I was nding along the highway late this afternoon, my 
attention was attracted to a phenomenon no less eumius than 
beautiful A couple of days ago theie w as a fall of a few inches 
of very damp snow, after which the temperature fell rapidly, 
and thi'i morning every thing was frozen hnrd. A large dog had 
trotted along in the snow while it was yet damp, and where it 
lay upon the old dnfts by the road side. To-day the sun has 
been shining very warm, cutting away all the new snow and 
leaving the tracks of the dog in exquisitely perfect ice-caaG, thin 
as wnLing-paper, and standing on the most delicate thread-like 
columns, about an inch above the fcurface of Lhe old snow 

Lyons, N Y„ March 7 J. T Brownell 

Migration of Birds 

The following extracts from a work entiLled 11 Ihhlc Gustums 
in Bible Lands, by Henry J. Van Lenncp, D D. (1875), may 
prove interesting to some of your readers, as containing im¬ 
portant and reliable evidence with regard to the migration of 
birds, which has formed the subject of two recent letters in 
Nature 

Speaking of the great numbers of small birds which inhabit 
Western Abia, as compared with Europe and NorLh America, 
Dr Van Lenuep explains the circumstance by the fact that 
11 even those of feeblest wing have an easy mad from Palestine, 
Syria, and Mesopotamia, by the Isthmus of buez, and over the 
narrow Ked bea, to their winter quarters in tropical Africa, 
while nature has provided them with extraordinary mains of 
conveyance from Asia Minor southward across tbc Mediterranean 
. , . The 5wallow, and many other birds of similar powers of 
flight, arc able to cross over the entire breadth of the Mediter¬ 
ranean, especially by taking advantage of a favourable wind 
But many birds are quite incapable of flying over a surface of 
350 miles from headland to headland across the Mediterranean 
without alighting, and would require many days, and even weeks, 
to perform the tnp through Syria and Palestine. Such are the 
ortolans, damages, bcc-figs, wren, titmouse, smaller thrushes 
and finches, with a hundred other diminutive specimens of the 
feathered tribes . . . and as the seventy of the winter would 
be fatal to them, not only m Asia Minor but even in Syria end 
Palestine, He who is ever mindful of the smallest of His 
creatures has provided them with means of transportation to a 
more genial clime Many of them, indeed, find their way 
downward from Palestine into Arabia and Egypt, but this would 
be difficult, if not impo.sible where lofty mountains and broad 
seas intervene, and to meet such cases the crane has been pro¬ 
vided . . Most uf these birds are migratory In the autumn 


numerous flocks may be seen coming from the north with the 
first cold blasts from that quarter, flying low, and uttering a 
peculiar cry as if of alarm, as they circle over the cultivated 
plains. Little birds of every speciea may then be seen flying up 
to them, while the twittering songs of those already comfortably 
settled upon their backs may be distinctly heard On their 
return in the spring they fly high, apparently considering that 
their little pamengera con easily find their way down to the earth. 1 
As Dr Van Lennep has ''spent almost a lifetime in the 
East," I conclude he has been an eye-witness of the above facts, 
and therefore his testimony is conclusive G. A, 

Bath, March 16 


Sound of the Aurora 

With reference to the question mooted In last week's 
Nature (p 459) by M L. Rouse as to the Bounds emitted by 
aurorx, perhaps the nccomjianying extracts may be of interest. 

Brighton, March 30 Edwd. Alloway Pauk HURST 

x% Record of a Girlhood ," F. A . Kemble Vo !. I. 

11 SLanding on that balcony [at Edinburgh] late one cold clear 
night, 1 saw for the first time lhe sky llluminaLed with the 
aurora borealis It was a magnificent display of the pheno¬ 
menon, and I feel certain that my attention was first attracted to 
it by Lhe crackling sound which appeared to accompany the 
motion of the pale flames as they streamed across the Bky ; 
indeed ctacklinj* is nut the word lhat properly describes the 
sound I heard, which was precisely that mode by the flickering 
of blazing fire, and as 1 have often since read and heard 
discussions upon Lhe question whether the motion of the aurora 
is or is not accompanied by an audible sound, I can only say 
that on this occasion it was the sound lhat first induced me to 
observe the sheets of white light Lhat were leaping up the sky. 
At this lime I knew nothing of such phenomena or tne debates 
among scientific men to which they had given rise, and can 
therefore trust the impression made on my senses." 


1 deg to assure Mr. Rouse that about fifteen years ago, early 
in the evening, in this very quiet locality, I listened, along with 
my father, to the sound of an aurora, pulsing above us, across 
the zenith, and appearing nearer to us, or lower, than most 
auroras 1 had seen. r lhe sound was somewhat like the rustling 
or switching of silk, and we listened to it for some time with 
great curiosity The aurora was not coloured, as more imposing 
one* have sometimes appeared, but white. It recalled to me the 
lines of Burns in a fragment entitled "A Vision 11 
11 The ctuld blue north was streaming forth 
Her hghi«, uti 1 hiding eerie din , 

Ailmrt the lift they start and shift, 

Like fortune's favours tint u won " 

Dumfriesshire, March 20 J. SHAW 


Ticltui on the Aurora 

With reference to the passage of Tacitus, u Germ." 45, quoted 
in Nature, vol xxui p, 459, I would suggest that the reading 

3 jud rum, proposed by some commentators, is far happier than 
corum. " It is believed that a sound is heard, that the forms of 
the horses and rays from a head are seen " K. O. S. 

Heidelberg, Germany 


Aberration of Instinct 

As in instance of " Aberration of Instinct , n or I should rather 
ny of tnsttmet at fault , may be mentioned the following It Is 
well known, I believe, that rooks hi attacking young mangold- 
wurtzel pick out the plants to obtain the wtreworm at their roots. 
It happens that plants most infested with these insects are the 
most nagged in the leaf. Now a neighbour whose sowing had 
been a partial failure transplanted some young wurtzels into the 
vacant places. These of course for a few days presented a flagged 
appearance, and were all sened on by the rooks to the exclusion 
of the rest Poor disappointed creatures, what must have been 
their chagrin at finding no wireworm as they evidently expected! 

T. H. Wallu 

Waldringfidd Rectory, Wood bridge, March 16 
Squirrels Croiling Water 

A cor respondent in Naturr (vol.xxili p. 340) is ■irprised 
to learn of the squirrel taking to the water. It is not an un- 
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common thing for them to do bo here, and they are frequently 
drowned in making attempts beyond their strength. 

Some years ago I was rowing on Lake George in this State, 
when I observed one of these little animals in an open place, 
where from the course he was pursuing he must have swum 
nearly half a mile. He seemed almost exhausted, and when I 
held my oar towards him he readily accepted the invitation to 
come on board, ran up the oar, and then to my surprise ran up 
my arm and ascended to my shoulder! I do not know v, hether 
he simply followed his climbing instincts, or whether he sought 
an elevated point to get an observation llowcver this may have 
been, after a short pause he descended and took his station in 
the bow of the boat, from which in a few minutes he plunged 
into the lake and struck out for land. 11c evidently miscalculated 
his remaining powers, for he was unequal to the effort, and soon 
gladly avaded him-.elf of a second opportunity of gaining a place 
of refuge He now sat quietly while I rowed him towards the 
land,’evidently satisfied ihat he was in friendly hands, and that 
his wisest plan was to remain as a passenger. When close to 
the shore he made a flying-leap and scampered for the trees, 
doubtless grateful m his little heart for the kindness that had 
helped lum over the critical part of Ins voyage 

This w^s near Lhe narrows of the lake, where It is about one 
mile in width, with groups of islands which shorten the traveiscs 
to less than a quarter of a mile. My little friend however had 
not availed himself of Lhe easier and more circuitous route, but 
had boldly undertaken adirecter course and a longer swim, which, 
but far the timely rescue, would very likely have been his 11st 
aquatic aLtempt Fred brick Hudbard 

New York, March 10 


In connection with a recent letter in Nature on the squirrel 
taking to water, the following facta may be of interest *—While 
camping for two summers recently 111 the wilderness of northern 
New York, I was much surprised at frequently seeing squirrels 
crossing the ponds and lakes of the region. We would some¬ 
times find several of these strange navigators in the course of an 
afternoon's row They were seen most abundantly during the 
early part of July, indeed, later in the season, they were but 
rarely found During many summers of camping elsewhere 1 
have never seen them take to the water It has occurred to me 
that the explanation of this peculiarity (if it be such) of the 
squirrels of this locality maybe found in the nature of the region 
visited; for we find there a most intricate water-system, Lhe 
whole region being dotted with ponds and lakes connected by 
small streamj The necessity of taking to the water at tunes 
has perhajw enabled the squirreL to overcome their aversion to 
this element, and they have thus become semi-aquatic in their 
habits The squirrel to uliich reference is made is the common 
11 red squirrel. Sour us Hendsomus C. 

Worcester, Mass , March 8 


within a few days of his decease was engaged in active 
zoological work. Mr. Alston, who died of phthisis at the 
early age of thirty-five, although somewhat retiring in 
disposition, was of a particularly kind and amiable nature, 
always most friendly with those with whom he was brought 
into contact, and ready to help them by advice or assist¬ 
ance Mr Alston was of Scotch parentage, and a native 
of Ayrshire. Being from infancy of -delicate constitution 
he was educated chiefly under private tuition, and did not 
go to school or college Notwithstanding these disad¬ 
vantages he was a good scholar and a neat and concise 
writer, and had an excellent acquaintance with compara¬ 
tive anatomy Taking early to the pursuit of natural 
history he became a contributor to the Zoologist and 
other popular journals, principally upon mammals and 
birds Mr Alston's first important paper was an account 
(published in the Ibis) of hi3 journey to Archangel, made 
in 1872, in company with hi* friend Mr. J Harvie 
Brown, in which excellent obseiv.mons are given on the 
summer migrants and other feathered inhabitants of 
that previously little explored district Shortly after¬ 
wards Mr Alston moved his heid-quarters to London 
during the flrst part of the year, and undertook the com¬ 
pilation of the portion of the Zoological Record relating 
to mammals, which he carried on in a very painstaking 
and methodical way for six years (1873-78) A new edi¬ 
tion of Bell's British Mammals, which had long been 
called for, appeared in 1874 Mr Alston, although he is 
only credited wiLh having 11 assisted 11 in this work, was, 
we bejieve, its virtual compiler From that date also he 
became a frequent reader of papers at the meetings of the 
Zoological Society and author of several excellent memoirs 
in the Proceedings Amongst these we may call special at¬ 
tention to his revision of the genera of Kodentia, published 
m 1876, as a most successful exposition of the many 
difficult points connected with the arrangement of this 
group of mammals, and to bis memoirs on the Mammals 
of Asia Minor, collected by Mr C G. Danford (1877 and 
1880). Mr Alston's last and most important work, which 
he had fortunately just brought to an end before his 
untimely death, was the “ Mammals” of Salvin and 
Godman's 11 Biologia Ceil trail- Americana "—a great work 
on Lhe fauna and flora of Mexico and Central America. 
The first part of this was published in 1879, the eighth 
number containing the completion of the Mammals in. 
December last The death of this promising naturalise 
when in the full tide of work, must be a subject of universal 
regret among all lovers of science 


In the autumn of 1878 I wa* .salmon fishing in the River 
Spey, a few miles flora us mouth, where the stream was broad, 
strong, and deep—when jact beyond the end of my line I per 
ceived a squirrel being carried down, but swimming higher out 
of the water than is u^ual wi h most ammaL. Its death by 
drowning seemed Inevitable, as the opposite bank was a high, 
perpendicular cliff of Old Red Sandstone, where even a squirrel 
could hardly land. However it swam gallantly on, heading 
straight across the stream, and finally, after being swept down a 
long distance, emerged on the other side, where a burn mter- 
weted the rock, and fir-trees grew down to the water's edge. 
The left bank, where the squirrel must have entered the river, 
Was low and shelving, and it selected a spot, accidentally or 
otherwise, whence the currenL carried it opposite to an easy 
landing-plfloe on the right bank. Cecil Dun com be 
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THE LATE MR ,. E, R. ALSTOM 

'T'HE death of Edward Richard Alston, which took 
*• place at hn rooms m Maddox Street on the 7th 
mat., leaves a vacancy m the thin ranks of the working 
naturalists of this country that will not be easily filled up. 
At the time of his death Mr. Alston was secretary to the 
Unman Society, a meitiber of the Council df the Zoological 
Society, and treasurer to the Zoological Club, and up to 


RECENT MA THEM A T 1 CO-LOGICAL MEMOIRS 
HE Boolian reform of logical science is at las 
beginning to manifest itself and to bear the first- 
fruits of controversy. Thirty years ago Boole’s remark¬ 
able memoirs were treated as striking but almost in¬ 
comprehensible enigmas Even De Morgan did not 
know exactly how to regard them, and in his “ Syllabus 
of a Proposed System of Logic 11 (p. 7a) thus allows their 
mysterious truth —‘ In these works the author has made 
it manifest that the symbolic language of algebra, framed 
wholly on notions of number and quantity, is adequate, 
by what is certainly not an accident, to the representation 
of all the laws of thought ” But time and the efforts of 
several investigates have cleared up much of the mystery 
in uhtch Boole wrapped his logical discoveries. The 
controversies now going on touch rather the precise form 
to be given to the calculus of logic, than the former 
question of the new logic against the old orthodox Aristo¬ 
telian doctrine. 

The most elaborate recent contributions to mathematico- 
logical science, at least in the English language, are the 
memoirs of Prof C S, Peirce, the distinguished mathe¬ 
matician, now of the Johns Hopkins University, Balti¬ 
more. Not to speak of his discussions of logical ques- 
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tions in the Proceedings of the American Academy of Arts 
and Sciences (vol. vil pp. 250-298, 402-412, 416-432), 
we have from him the wonderful investigation con¬ 
tained in his “ Description of a Notation for the Logic of 
Relatives, resulting from an Amplification of the Concep¬ 
tions of Boole's Calculus of Logic" (Memoirs of the 
American Academy, vol ix. Cambridge, U.S , 1870, 4to) 
The contents of this remarkable treatise, which fills sixty- 
two quarto pages, demand the most careful study, but it 
would be quite impossible in this article to enter upon 
such study Prof Peirce has however quite recently 
interpreted his own views in a new memoir lf On Lhe 
Algebra of Logic," of which the first part, completed by 
the author in April last, was printed in ihe American 
Journal of Mathematics , vol- in , and issued in September 
(4to, 57 pp,). After noticing the beautiful typography m 
which the American Journal rejoices, we find in this 
memoir a very careful inquiry as to what is really the 
form and nature of logical inference. 

Prof Peirce treats in succession of the Derivation of 
Logic, of Syllogism and Dialogism (a new name for a 
form of argument), of Forms of Propositions, the Algebra 
of the Copula, the Internal Multiplication and the Addition 
of Logic, the Resolution of Problems in Non-relative 
Logic, with a further chapter on the Logic of Relatives 
The fundamental point, however, which is under discussion 
in Lhe first two chapters touches the nature of the copula. 
There is abundance of evidence to show that given a Few 
elementary forms, it is possible to spin out logical or 
mathematical formulae simply without limit But the 
superstructure rests entirely upon the babis of elementary 
truth contained in the first axioms In logical science it 
is emphatically true that " Cest le premier pas qui coflte." 
There is a momentous choice to be made at the outset, 
and if we then take a wrong view of the nature of the 
logical c(mula, we can never come right again by any 
amount of development or formuhsation. 

Prof Peirce after mentioning that four different alge¬ 
braic methods of solving problems in the logic of non- 
rclative terms have been proposed by recent English and 
German logicians, adopts a fifth, which he thinks is 
perhaps simpler and certainly more natural than any of 
the others. Peirce commences by expressing all the 

premises by means of the copulas —< and —C, "re¬ 
membering that A = B is the same as A—< B and 
B —< A ,T (p 37) These new symbols arc to be inter¬ 
preted so that A —< B means (A implies B), in the way 
that water implies liquidity, or all water is liquid The 

symbol—< is the negative of the above, so that C-^< D 
means that C does not imply D He then lays down five 
other processes which give Lhe elementary theorems of 
the calculus, showing how to develop, simplify, transpose, 
and infer equivalency by these symbols. As however 
these processes occupy two quarto pages in their first 
statement, it is evident that they cannot be reproduced 
here 7 'he question which really emerges 15 not as to the 
power and originality shown by Prof Peirce, about which 
no reader of his memoirs can entertain the slightest 
doubt, but as to the wisdom of Lhe first step, the selection 
of the relation expressed by the symbol —< instead of 
that expressed by the familiar sign of equality Prof. 
Peirce begins by remarking that A — B is the same as 
A—<B with li—< A. For instance, all equilateral 
triangles are equiangular, and all equiangular triangles 
are equilateral But though these two assertions are 
equivalent to "equilateraltriangle*equiangular triangle/' 
Prof, Peirce elects to treat the two parts of the apparently 
compound proposition separately, his reasons being given 
partially on p. 21. This is not the first time that the 
same choice has been made, for, not to speak of Aristotle 
and the Aristotelians generally, De Morgan elected to 
base his systems of logic upon inclusion and exclusion, 
instead of upon equality. In his symbols X IJ Y 15 com¬ 


pounded of X )) Y and X (( Y (Syllabus, p, 24), that u 
to say all Xs are all Ys is made of all Xs are Ys and all 
Ys are Xs. Now without going far afield, I believe that 
a sufficient reason may be given for holding that both De 
Morgan and Peirce have chosen wrongly A class is 
made up of individuals, and the very conception of a class 
thus implies the relation of identity expressed in A = B. 
If I say the colour of glacier ice is identical with the 
colour of pure rain w ater, it is impossible to break this 
assertion up into “The colours of glacier ice are among 
those of pure rain water," and “The colours of pure rain 
water are, Sec 11 The colour is one indivisible and identical 
Now if there is at the basis of all reasoning an elementary 
assertion of the form A = B, which is incapable of reso¬ 
lution into anything simpler, this sufficiently proves that 
Peirce's A —< B, or Dc Morgan's A )) B cannot be the 
original elementary form of assertion. Moreover, when 
we say that all equiangular triangles * all equilateral 
triangles, the real basis of assertion is that each possible 
equiangular triangle is identical with one possible equi¬ 
lateral triangle The plural is made up of the singular, and 
the singular is incapable of logical decomposition You 
may decompose A — B into As are Bs, and Us are As, 
but ultimate decomposition gives us A' = B', A" * B", 
A'" = B"', A', A", &c , being individuals. 

It is highly curious, however, that this very question 
arises again with reference to the so-called Calculus of 
Equivalent Statements recently published by Mr. Hugh 
MacColl, B A , in the Proceedings of the London Mathe¬ 
matical Society (First paper, November 1877, vol. ix. pp. 
9-20, Second paper, June 13, 1878, vol. ix pp. 177-106; 
Third paper, vol pp, 16-28 ; Fourth paper, vol xi \ 
see also J//W, January 1880, pp. 45-6°* and the Philo¬ 
sophical Magazine for September 1880). 

There can be no doubt that Mr. MacColl has shown 
much skill in devising neat symbolic forms, and much 
power in using them Comparing his processes with 
those of De Morgan, for instance, it is impossible not to 
admire their symmetry and lucidity But when we touch 
the real point, the nature of assertion and inference, I am 
obliged to hold that Mr. MacColl has, like De Morgan 
and Peirce, elected wrongly What De Morgan expressed 
by X )) Y, and Peirce by X —< Y, MacColl puts in the 
form r y, calling the assertion an implication , Curiously 
enough, he professes never to treat of things, but only of 
assertions, so that with him r ' y means that the assertion 
r implies the assertion y t or whenever r is true, y is true 
Having carefully considered Mr MacColl's proposals, I 
felt obliged to write of them in a recent publication as 
follows.—"It is difficult to believe that there is any 
advantage in these innovations, certainly, in preferring 
implications to equations, Mr. MacColl ignores the neces¬ 
sity of the equation for the application of the Principle of 
Substitution. His proposals seem to me to tend towards 
throwing Formal Logic back into us Ante-Boolian con¬ 
fusion.'' 

In a paper printed m the Philosophical Magazine for 
January 1881, Mr. MacColl takes me to task and invites 
me to make good the charge about Ante-Boolian con¬ 
fusion, by entering into a friendly contest in the problem 
columns of the Educational Times. Having just recently 
spent the better part of fifteen months m solving other 
eople's problems, and in inventing some two or three 
undred new ones, published in “ Studies in Deductive 
Logic," I certainly do not feel bound to sacrifice my 
peace of mind for the next few years by engaging to 
solve any problems which the ingenuity and leisure of 
Mr. MacColl or his friends may enable them to devise. 
I therefore decline his proposal with thanks. But I can 
easily explain what 1 mean by ante-Boolian, or what 
comes to much the same thing, anti-Boolian confusion. 
The great reform effected by Boole was that of making 
the equation the corner-stone of logic, as it had always 
been that of mathematical science. Not only did this 
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Yield true and simple results within the sphere of logic, 
but it disclosed wonderful analogy between logical and 
mathematical forms, to which De Morgan adverts in the 
passage quoted above All true progress in the philo¬ 
sophy of those fundamental sciences depends upon ever 
keeping in view the fundamental identity of the reasoning 
processes, as depending on the process of substitution, 
practised explicitly by algebiaists for some two or three 
centuries past, and implied in the geomeLrical reasoning 
of Euclid 

But Mr MacColl takes a backward step, he says he 
can make a simpler notation by taking a 3 instead of 
my n aft In regard to form there is absolutely no 
novelty m the implication, for it is simply De Morgan’s 
X)) Y, or the ancient Aristotelian proposition A is B 
It is tiue that Mr MacColl makes his terms consist of 
assertions, so that all his assertions would appear to be 
assertions about asseitions—a needless complcxity.landing 
us 111 the absurdity that a calculus of equivalent statements 
has no means of exhibiting the statements themselves 
Mr MacColl claims indeed considerable advantage for 
his notation on the ground that in the syllogism (« /3) 
(3 7) (n . y ), the very same relation which connecLs a 
with 3 , and 3 with y, connects also the combined premises 
(a 3 ) ( 3 :y) with the conclusion a ,y He thinks that 
my notation is very clumsy and roundabout, because, as 
my propositions treat of things or qualities, I should have 
Lo use words to express the inference of one pioposition 
from others In that case Mr MacColl must bring the 
like charge of clumsiness against the whole body of 
mathematicians, because their equations are between 
things or their magnitudes, and they still use language 
''hence,' 1 ‘'therefore," &c, lo express the fact that 
ccitain equations lead to other equations If there is 
any mathematical sign to denote inference, it is rarely 
used, unless it be the familiar ’ and ’, which aie merely 
shorthand signs. 

Mr MacColl however, while pointing out the excellence 
of his implications, objects to my statement that he rejects 
equations in favour of implications on the ground that his 
method admits of both forms “As a matter of fact/’ he 
says, “I employ both, sometimes even in the same 
problem. In my first paper . . I adopt the equational 
foim throughout , in my second and third papers, which 
relate entirely to questions of pure logic, I generally adopt 
the implicational form, as the simplest and most effective; 
while m my fourth paper, which treats of probability, I 
mainly adopt the equational form” There is nothing 
which l can see in this to contradict my objection that 
Mr MacColl rejects equations in favoiu of implications 
Mr MacColl uses implications as "the simplest and 
most effective,” but he adopts the equational form, I 
suppose, when he finds it indispensable , if not, why does 
he not hold to his simple and effective implication ? If 
he finds one form best in logic and the other in mathe¬ 
matics, then he is ante-Boolian, because it was the whole 
point of Boole's labours to establish identity of method 
in logic and mathematics. I have really no wish to 
condemn Mr. MacColl’s calculus or to enter into con¬ 
troversy with him, but in the interests of truth and 
sound science I must assert my belief that his impli¬ 
cation a 3 is at the best but a shorthand rendering of 
a - aft which is Boole's form adopted by me I have not 
said, and do not undertake to say, that Mi MacCoIl's for¬ 
mulae are not concise and neat. But a shorthand notation is 
bad if it obscures the real nature of the reasoning operation, 
and the fact that Mr MacColl always keeps the equation 
in the background as a reserve method to call into opera¬ 
tion when needed, shows to my mind that his methods 
are mistaken in a philosophical point of view The very 
name of his method is “ The Calculus of Equivalent 
Statements,” and Lhe word equivalent sufficiently implies 
that the equation is at the boftom of the matter The 
end of it all then is that ml 9 has one letter less in it than 


ii — aft and to save the trouble of wutuTg this one little 
letter Mr MacColl would have us obscure all the grand 
and fertile analogies which Boole disclosed to the astonish¬ 
ment of mathematicians in 1847 and 1854 Mr MacColl 
says "The question whether the implication n 3 or its 
equivalent the equaLion a = a 3 should be preferred in a 
symbolical system of logic, must be decided on the broad 
grounds of practical convenience" It is not however a 
question of piacLical convenience, buL of philosophical 
truth which is at issue, and in Lhus playing fasL and loose 
with the equation, Mr MacColl shows his entire want of 
comprehension of what is involved in the Boolian reform 
of logic It may be added that were Mr MacColl to 
discard implications and use only the equations which he 
admits aie equivalent to them, there would be no formal 
difference between his calculus and that inolificd form 
of Boole's calculus which I proposed in 1864, and have 
been ever since engaged m developing, excepting indeed 
Mr MacColi’s unaccountable adoption of assertions as 
Lerms 

Perhaps it ought to be added that Boole, both in his 
“ Mathematical Analysis of Logic,” and in lus great 
“ Laws of Thought,” introduces chapters on what he 
calls "Sccondaiy Propositions” 01 HypolheLicals,which 
deal, like Mr MacCoIl's assertions, with the truth of 
other assertions , buL nothing emerges from Boole's dis¬ 
cussion of secondary propositions except that they obey 
exactly the same formal laws as pi unary propositions, 
and are of course expressed equaUonally 

W Stanley Jeyon^ 


ILLUSTRA TIONS OF NEW OR RARE ANIMALS 
IN THE ZOOLOGICAL SOCIETY'S LIVING 
COLLECTION 1 

III. 

T HE animals we now speak of are again inhabitants of 
North-Eastern Asia-a country which, as before 
remarked, has of late years produced a considerable 
number of accessions to the list of Mammals Both of 
them also belong to the great group of Ruminants—which 
is of special interest, as embracing all the animals upon 
the flesh of which civilised man principally subsists 
6 The Japanese Goat-AnLelope (Lapmornis ertspa). 
For many years Siebold’s “ Fauna Japonica " was almost 
our only authority on Japanese zoology The Dutch, 
having long had a monopoly of Japan, were enabled to 
stock their great National Museum at Leyden with a host 
of objects unknown to the other cabinets of Euiope, but 
of which their travellers and residents managed to obtain 
specimens from various parts of the land where they only 
were permitted to penetrate The “Fauna Japonica," 
although Japan is now open to all the world, still remains 
the best work of reference on the mammals of Japan. In 
it will be found the first description of the singular goat- 
like antelope of which the Zoological Society have recently 
obtained their first living example, drawn up by the cele¬ 
brated naturalist Temminck, formerly duector of the 
Leyden Museum Temminck named the animal Antelope 
tnspa , from the rough coat of hair which covers it, and 
tells us that it inhabits the higher alps of the Japanese 
Islands Nippon and Sikok, and is known to the Japanese 
as the “Nik ” But a more complete account of its habits 
has lately been published by Capt. H. C St. John in 
his recently-issued “ Notes and Sketches from the Wild 
Coasts of Nipon” Capt St John tell us that the 
Japanese chamois, as he calls it, “is a very difficult 
animal to find, and to bag when found , they keep to the 
highest mountains, and to the highest and must rugged 
peaks of these ranges I have hunted them with the 
natives, and with their dogs, and this often , and yet only 
once, although often close to the creatuies, have I had a 

1 CuuUiuied fruin p 417 
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glimpse of one, much less a shot. On one occasion 1 
was lucky eaough to sec one, and this was by mere acci¬ 
dent, and when not in search of game I bat e often 
been told fabulous stones about the Nigou, the native 
name for this wary animal. They were supposed to have 
one horn, and to use this single frontal ornament as a 
means of hanging on to trees as well as in self-defence 
After BOme years of anticipation and endeavour to get 
even a dead specimen, 1 got a couple, and then, strange 
to say, several others were brought to me. A young 
male, alive, was caught, after Its mother v as shot 
Only one specimen of all that were brought to me by the 
native hunters had both their horns intact—always one, 
and often both, being more or less broken In hunting 
them with dogs, it soon became evident why this w as so 
generally the case. The Japanese, who knew the ani¬ 
mal's habits intimately, invariably placed me near some 
huge bare slab of rock, on which the Nigou, when pressed 
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by the dogs, was expected to appear, and on looking at 
these slippery sloping platforms, 1 tried to conjecture— 
when waiting for the animal to appear—where, if 1 
knocked one over, it would tumble, and what shape or 
form it would be m by the time it stopped. I could 
then easily understand why the horns were usually so 
damaged 

ff I nave no doubt also they are often caught in the 
bushes or trees by the slightly turned-back Borns, on 
their falling and reaching Lhe foot of these rocks, hence 
the origin of the story or their holding on to the trees. 

"The young one which was brought to me alive was 
the most fierce little thing I ever saw. Any dog, large or 
small, that approached its cage, down went its head, and 
with a quick sudden spnng the creature invariably came 
bang up against the wooden bars. Its horns were about 
two locoes mng, as sharp as needles, and quite capable of 
Inflicting a very nasty wound 

"The colour of the ‘Nigou 1 is a brownish slatej the 


older they get the lighter-coloured they become. Until I 
actually had one in my hands, I was unable to decide 
whether they had a beard or not, and was pleased to find 
they do not possess this ornament—therefore they are 
true antelopes, and not goats." 

For their unique specimens of this scarce animal the 
Zoological SocieLy are greatly indebted to the energetic co¬ 
operation of oneof their Corresponding Members, Mr. M. 
Pryer of Yokohama, Japan, by whom it was transmitted 
as a present to the Collection in April, 1879 The animal 
was then quite young, but has now attained full stature, 
and presents a very singular and characteristic appearance 
—quite different from that of either goats or antelopes-— 
which is well shown m Mr. Smidt’s drawing (Fig. 6). 

The goat-like or mountain antelopes, to which the 
presents animal belongs, constitute a small group of the 
family Bovidtc, which is distributed over the mountain 
chains of Eastern Asia and iLs islands. The nearest 
geographical neighbours of the 
Japanese animal are Capri - 
cornis Swinhoh of Formosa, 
and C. caudata of China. In 
the Himalayas the genus is 
represented by C bubahna 
the 1 haar or Tahir of Indian 
sportsmen, and in the higher 
ranges of Sumatra by C Sutna - 
trensis. In the Rocky Moun¬ 
tains of North America is found 
a far-separated member of the 
same group, which is known 
as the "Mountain Coat" by 
the American hunters (Anit- 
locapra Americana) Our Eu¬ 
ropean Chamois (Rupicapra 
tragus) 13 not very distantly 
related to these animals 
7 Luhdorf's Deer (Covus 
Luehdo?/i).—The existence in 
Noith-Eastern Asia of a large 
deer of the same form as the 
North American “Wapiti" has 
long been known, although the 
animal ha» nevei been very 
clearly identified. By some 
authors it seems to have been 
referred to the Red-deer (Cer- 
vus elephas), by others to the 
Persian Deer (C Moral), whilst 
the horns upon which the 
name Cervus eu Stephanas was 
founded by Blanford (in the 
Zoological Society's Proceed* 
tngs for 1875) appear to belong 
B to the same species. It is 

only quite recently however that examples of this fine 
animal have reached Europe alive, and its form and 
characters have become better known. In the autumn 
of 1876 two pairs of this deer were sent by Herr 
Lubdorf, the German Consul at Nicolajefsk, on tbe 
Pacific coast of Siberia^ as a present to tbe Zoological 
Garden of Hamburg, They had been brought down the 
river Amoor from the far interior, having been obtained 
from some Nomads in the Bureau Steppe of Northern 
Mantschuna. The strangers throve well in their new 
quarters at Hamburg under the care of Director Bolau, 
and propagated their species. Several male fawns 
having been produced, one of them was parted with 
in exchange to our Zoological Society in London, and 
received in the Regent's Paik in May last. From the 
specimen thus obtained, which is at present unique in 
this country, the accompanying illustration has been 
prepared. 

It will be at once evident to those who are acquainted 
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with the various forms of true deer, that the new stag 
from Amoorland is exceedingly like the Wapiti. The 
resemblance indeed of the two animals is so clone that 
except for the character of the horns it would be 
exceedingly difficult to distinguish them. But so far 
as can be ascertained from an examination of the present 
specimens, which is now believed to be nearly four years 
old, and from the particulars given of other horns by Ur 
Bo{au in bis description of the present animal, 1 Luhdorf's 
deer, as regards the character of its antlers, more nearly 
resembles our red deer than its American ally 

The discovery of a deer so closely allied Lo the WapiLi 
in Eastern Asia is a fact of special interest in geo¬ 
graphical distribution. Taken m connection with other 
similar phenomena which have lately come to light, it 
tends to show very evidently that 
Northern America owes its many 
resemblances to the Palaearctic fauna, 
not to any former land connection 
between Europe and North America, 
as was formerly supposed by the 
advocates of the fabulous 14 Atlaniis/’ 
but to a bygone extension of land 
between Eastern Asia and Western 
America By some such passage 
there can be little doubt that the 
ancestors of the WapiU, the Ameri¬ 
can Bears, the Mountain Goat, and 
the Rocky Mountain Sheep found 
their way into Lhe New World, to 
the more original fauna of which they 
have no sort of relationship. 


pressure remains pretty constant during the year. This 
peculiarity becomes strongly marked .it Zacatecas, the 
highest station, 8189 feet above the sea, where the 
Januaiy and July pressures are the same, and the loweat 
mean, that of March and August, falls only o’oi6 inch 
below the annual mean, and the highest, that of November, 
rises only 0*024 inc h above it. At all the stations the 
singular protrusion of a high pressure into the Atlantic 
ana adjoining regions in the height of summer is repre¬ 
sented in the means. 

Of the greatest possible interest are the curves of the 
diurnal oscillations of the barometer, deduced from the 
hourly observations at the central station at Mexico, 
these curves being quite distinct, so far as we are aware, 
from the curves or any other intertropical place for which 


METEOROLOGY IN MEXICO 3 


'T'H.E intertropical position of 
Mexico, on a high plateau 
between two continents and two vast 
oceans, renders the investigation of 
its meteorology peculiarly interest¬ 
ing. It 19 now more than four years 
since this problem was begun to be 
worked out with no little ability by 
the Mexican meteorologists, and, 
when the resources of the country are 
taken into account, with a spirit and 
liberality deserving of every com¬ 
mendation This praise will not ap¬ 
pear overstrained when we say that 
we have now before us for the city 
of Mexico a statement of the pres¬ 
sure, temperature, humidity, clouds, 
rainfall, direction and velocity of the 
wind, ozone, and other miscellaneous 
phenomena for every hour of the 
night as well as of the day, from 
March 6, 1877, down to October 16, 1880 ; and on the same 
sheet, in addition to the above, a daily statement of the 
chief meteorological elements for some thirty stations 
situated in various parts of Mexico, and at heights 
varying from 7 to 8189 feet above the sea Annual 
rksumft are also before us, that for 1879 having been 
received some time since. 

During 1879 the mean atmospheric pressure at Tlaco- 
talpam, situated near the sea and only 11 feet above it, 
was 29 938 inches, rising to the maximum, 30075 inches 
in January, and falling to the minimum 29 851 inches in 
August. This seasonal distribution of the pressure holds 
good till the more elevated stations are reached, is hen 

1 Aik, d, Nat Varans au Hamburg, 1880. n ji 

* 1 MclearedogicoB Resumed de Iqi Qheerv*clones pnotc iJ ug ca 

wtoe Luprei de U RtpubLca durante eJ ABo da 1B70/' (Por el ineemaro 
V (Mexico, 1880 ) "Bolotin del Mini*teno d« Pwrfnio 
Ik Republic! Menniu Tom 11 111 , iv v 



Fir 7—The LillidorFs Deer 

observations exist. The peculiarity lies in this, that while 
the morning maximum and the afternoon minimum 
remain large at all seasons, the rrormng minimum di¬ 
minishes in amount as the summer advances ; and during 
the strictly summer months it does not even fall so low 
as the daily mean. Now this is an outstanding pecu¬ 
liarity of Lhe curves of diurnal pressure in the extra- 
tropical inland region of the great Europeo-Asiatic 
continent, and it becomes the more pronounced the more 
we advance into the interior of that continent. This 
result, viewed in connection with the other diurnal curves, 
forms a very valuable contribution to this difficult branch 
of the science 

The mean temperature for 1879 at Mexico, 7434 feet 
high, was $9° 5^ May being the warmest month, 64°*6, 
and December and January the coldest, 55° 4 , and these 
were generally the months of extreme temperature over the 
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different districts of Mexico, The period of the year 
'when temperature is highest is also the period when the 
air 15 driest, the mean rclaUve humidity of Mexico for 
April and May for 1878 and 1879 being only 42 The 
mean temperature of Tlacotalpain, the lowest station, 
was 77° 5, and of Zacatecas, the highest from which 
mean temperatures are published, 6i° 7 The difference of 
the two is thus 15° 8, and as the difference of height is 8178 
feet, the fall of temperature with the height is compara¬ 
tively slow, being only one degree for each 518 feet. 

At Mexico during 1879, out of the 8760 observations 
made of the wind, 4156 cases were reported as calm, 
being nearly a half of the whole of the observations. By 
far the most frequent wind is the north-west, which was 
observed 1299 times ; next follow the north-cast, 789 
times, and north 636 times, and thel^st frequent, south, 
174 times, and south-west 278 times. ^As regards direc¬ 
tion, the prevailing winds at Mexico were a point to the 
north of east in February and March, from which they 
gradually worked round to north-east in the beginning Of 
May, north m July, north-west m September, tbence 
again to north in the end of November, and back to east 
in February On these changes of the wind, considered 
with reference to the Gulf of Mexico and the Pacific, 
largely depends the rainfall The rainy season extends 
from about the middle of May to the end of October; 
but at eastern stations showers are of not infrequent 
occurrence from November to April, when prevailing 
winds are northerly and easterly, The largest annual 
rainfall was 89 16 inches at Tlacotalpam,and the least 15G6 
inches at San Luis Potosf Thunder and lightning aie 
of common occurrence during the summer months, these 

f henomena occurring on 66 per cent of the days during 
une, July, and August During the five months from 
Decembei to April thunderstorms occur only on 7 per 
cent of the days. The position of Mexico, as already 
stated, marks it out as a region peculiarly suited for the 
investigation of some of the more interesting meteoro¬ 
logical problems, particularly those which concern the 
vertical distribution of the phenomena, in connection 
with which an increase to the number of low-level 
stations on the Gulf of Mexico and the Pacific sea-boards 
is very desirable 


ON THE IDENTITY OF SOME ANCIENT 
DIAMOND MINES IN INDIA , ESPECIALLY 
THOSE MENTIONED BY TAVERNIER 


T_T AVI NG recently endeavoured to correlate the diamond 
^ ^ deposits of India, I have been surprised to find what 
a mass of contradiction exists in both Indian and English 
literature as to the identity of some of the most famous 
mines which were worked little more than 200 years ago 

In this brief account I propose to give results, not the 
steps which have led me to them Tavernier about the 
middle of the seventeenth century visited and described 
three diamond-mines, which were named respectively 
Kaolconda in the Carnatic, Gam, called Coulour by the 
Persians, and Soumelpour on the Gonel River. 

Raolconda, Tavernier says, was five days distant from 
Golconda and eight or nine from Bijapur, and most 
writers with signal unsuccess have tried to fix it accord¬ 
ingly But elsewhere Tavernier gives nine stages, aggre¬ 
gating probably 189 miles, on the road from Golconda to 
Raolconda, so that in the first statement the distances 
were probably transposed With these new indications 
we are led to an old town called Rawdukonda, lat. I5°4i / , 
long 76° 50' I have not yet succeeded in obtaining any 
independent testimony of the existence of diamond-mines 
at this locality, but hope to be able to hear more about it 
ere long. 


Gam, or Coulour, where Tavernier^ says the Great 
Mogul diamond was found in the sixteenth century, has 
been variously located by authors, being supposed by 


many to be identical with Gam Purtial, on the Kistua 
River, but I am satisfied from the evidence afforded by 
old maps that it is to be identified with Kollur, lat. 16" 42' 
30", long. 8o° 5', which is also on the Kistna, about twenty- 
six miles further to the west. Now as to this word Gam, 
which has been treated of as a proper name, its recur¬ 
rence in connection with two different localities suggests 
that it means mine In fact since G and K are inter¬ 
changeable letters m some Indian languages we should 
probably icad for Gani Kan-i f or the mine of Purtial or 
of Kollur 

If, as seems most probable, the Koh-i-nur is identical 
with the Great Mogul diamond described by Tavernier, 
and that the great age claimed for it by the Hindus is to 
be regarded as mythical, then in fact for the first time 
the identity of the source from whence this famous 
diamond was obtained may be regarded as settled. Maps 
of the eighteenth century indicate diamond mines at Gam 
(/ c Kan-i) Kollui, though local memory of their former 
existence appears to have died out 

Soumelpour, on the Gonel River of Tavernier, has 
generally by recent authors been identified with Sambal- 
pur, on the Mahanadi, in the Central Provinces. But 
Tavernier's somewhat precise indication of its position has 
led me to the conclusion that it was situated much further 
to the north, namely, in the valley of the Koel River, a 
tributary of the Sone At about the distance stated by 
Tavernier (which I calculate to be the equivalent of 
eighty miles), to the south of the well-known fortress of 
Rhotas, theie arc near the banks of the Koel River (ie 
Tavernier's Gonel) the remains of an ancient town called 
Semah, which word is identical with Semul (the native 
name of a species of cotton-tree, BombavMalabancum\ 
Semulpour, or the town of the Sana /, is therefore, it 
seems probable, Tavernier’s Soumelpour The position 
of Semah is lat 23 0 45', long. 84° 2i # , it is included in 
the sub-division of Palamow, in the Chutia Nagpur 
Province There is independent evidence of important 
diamond mines having existed in a neighbouring part of 
Chutia Nagpur in the sixteenth century, but there have 
been none in operation there for many years. 

The last locality is Beeragurh, which is mentioned in 
the Ain-i-Akbart l and also in several other native 
writings This is unquestionably identical with the 
modern Wairagarh in the Chanda district of the 
Central Provinces, wheie excavations locally known to 
have been diamond mines are still to be seen Wairagarh 
is in lat 20° 26', long 80" 10'. Many allusions which I 
believe to refer to this locality might be quoted. One of 
the fifteenth century by Nicolo Conti is of especia 
interest He says that at Albenigaras, fifteen days 
journey north of Bijapur (Bijengalia), there is a mountain 
which produces diamonds The method of obtaining 
them, which he describes on hearsay, 15 similar to that of 
the celebrated Arabic myth which the travels of Sindbad 
the sailor and ^of Marco Polo have made familiar to 
every one 

The idea of the diamonds being collected by throwing 
pieces of meaL freshly cut from a slaughtered cow or 
buffalo into a valley inhabited by venomous serpents, 
which pieces, with diamonds sticking to them, were picked 
up by birds of prey and recovered from them by the 
diamond-seekers, probably took its rise from some sacri¬ 
ficial custom in connection with the worship of the 
sanguinary goddess of riches, whom Heyne (“Tracts,” 
p. 95) alludes to under the name of Ammarwaru, as the 
partners of the mine. The pieces of meat cut from the 
victim were probably thrown about over the ground, and 
were naturally picked up and carried off by the birds. 
This I believe to have been the foundation upon which 
the fabulous superstructure was erected. 

Beeragurh, or Wairagarh, is, as the crow flies, about 
324 miles from Bijapur, northwards, and the distance 
might therefore have been accomplished in fifteen days 
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In the name ^benigaraa there is. sufficient resemblance 
to the name Beeragurh with the Arabic prefix At to make 
It probable that they were identical. V. Ball 

Calcutta, January 12 


NOTES 

WE hear that good progress is being made with the reprint of 
the late Prof A. 11 < Garrod'h scientific papers, the publication 
of which may be expected early in the summer. It will form a 
volume of about 500 octavo pages, illustrated by more than 
thirty plates and about 200 woodcuts. Mr Hubert Herkomer, 
A.K A , the well-known artist, has most kindly undertaken Lu 
execute an etching of the late professor, as a frontispiece to the 
volume. The edition will be limited to a very ^mall number of 
copies only, most of which are already subscribed for. Thusj 
who wish to add their names to the list of subscribers before 
it is closed, are requested to communicate at once with the 
secretary of the Garrod Memorial Fund, u, Hanover Square, 
W., who will also be glad to receive subscriptions already 
promised Cheques to be crossed 11 London and County Bank, 
Hanover Square/ 1 

Writing to the Times on Friday last, Mr Sclater calls 
attention to the fact that the collection of birds of the late John 
Gould, the ornithologist, had been offered to the Trustees of the 
British Museum for 3000/, and expressed a hope that there will 
be no difficulty on the part of the Treasury in sanctioning the 
expenditure Ihe collection is stated to embrace about 1500 
mounted and 3800 unmounted specimens of humming-birds, 
being the types from which the descriptions and figures in the 
celebrated 11 Monograph of the Troclnlidse 11 were taken. There 
are besides 7000 other skins of various groups, among <-t which 
ore splendid series of the families of Toucan^, Trogon*, Birds of 
Paradise, and Pittas. 

The following course of lectures will be given by Members of 
the Committee oil Solar Physics appointed by the Lords of the 
Committee of Council on Education —An Introductory Lecture, 
by Prof Stokes, Sec. R.S. , Aput 6 A Lecture on the 
Practical Importance of Studying the Influence of the Sun on 
Terrestnal Phenomena, by I icut -General Mrachey, R E,, 
C.S I , F R S ; April 8, Two lectures on Lhe Connection 
between Solar and Terrestrial Phenomena, by Trof, Balfour 
Stewart, F R.S , April 27 and 29 Six lectures on Sptctro- 
BCopy in relation to Solar Chemistry, by Mr J. Norman 
Lockyer, F.R.S. , May 4, 6, u, 13, 18, and 20 Thiee 
lectures on the Photography of the Infra-red of the Spectrum in 
its Application to Solar Physics, by Capt Abney, R.E , F R S , 
May 25 and 27, and June 1 The lectures will be delivered in 
the Lectuie Theatre of the South Kensington Museum at 4 p in 
on the days stated above. Admission will be by ticket^ which 
may be obtained, as Far as there is 100m, on application by letter 
to the Secretary, Science and Art Department, South Ken 
sington, S.W. 

We must remind our readers that the French Association 
will hold its next session in April at Algiers, beginning on the 
14th. Those who have been enrolled members will have the 
advantage of half price for railway travelling, and of a special 
steamer jfrom Port Vcndres to Algiers This ship will leave 
Marseilles on the nth, calling at Port Vendres on the 12th 
The lists were closed some time ago, but by addressing, without 
loss of time, M. Gancl, General Secretary of the Association, 
Pans, Rue de Rennes, all particulars relating to the excursions, 
which are very numerous and attractive, some of them includ¬ 
ing a tour in the Algerian Sahara, will be given. An industrial 
exhibition has been organised in Algigr*, with races, ffos t and 
inauguration of Lhe Algerian Institute, which is directed by M. 
Pomel, Senator. Mr. F. Maxwell-Lyte, Hon. Foreign Secre¬ 


tary of the Association, Science Club, Savile Row, will be 
happy to afford further information to intending English visitors, 

The arrangements for the International Medical and Sanitary 
Exhibition are progressing so satisfactorily that it promises to be 
Lhe most important Sanitary Exhibition hitherto organised in this 
country Applications for space are now being rapidly sent in, as 
the 31st inst is the last day fixed by the Committee for receiving 
them Dp to March 15 applications for 984 feet had been 
received by the Committee. The Certificates of Ment which 
are to be given will be valuable awards to the public and to the 
successful exhibitors on account of the high character of Lhe list 
of jurors, which already includes among many other the follow¬ 
ing :—Medical Section: Christopher Heath, F.RC.S, Wm. 

S. Playfair, M.D , Charles Higgins F R C S,, Chaa b. Tomes, 
F.R S , Prof John Marshall, FRS,, Dr Robert Farquharson, 
M P , the president of the Pharmaceutical Society, C. H- 
Goldmg-Dird, F R.C S , Lionel Beale, F.R.S., W B Carpenter, 
C.B., F.R.S,, J. S. Bristowe, M D , Major Duncan, R.A , 
Surgeon-General Longmore, (_ B , E, H. Sieveking, M D,, &c , 
&c. ; Sanitary Section Sir Joseph Fayrer, K.C S ,1 , M.D, 
F.R S,, Geo Aitchison, F R I,B A , Edwd C Robins, F.S.A , 

T. Roger Smith, F.R I B.A , F. J. Monat, MD, Alfred 
Waterhouse, A.R.A., Capt Douglas Galton, C B , F.R.S., 
Ernest Hart, M.RC.S, Trof. Corfield, Wm Eassie, C.E, 
Roger Field, M. Inst C E., R. Thorne Thorne M B , Prof 
Prestwich, F.K S, &c,, &c. In addition to the interest taken 
in the Exhibition by medical men, architects, and manufacturers, 
the general public have recognised the importance of the work 
thus initiated by the Executive Committee of the Parkes Museum 
of Hygiene by subscribing to the Guarantee Fund, which at the 
meeting of the Committee la&t Tuesday was reported to amount 
to 1026/. 7J, At this meeting the Secretary read a letter from 
Mr. MucCormac, the Hon Sec General of the International 
Medical Congress, forwarding the following resolution which 
had been unanimously passed by the Executive Council of thi 
International Medical Congress at their last meeting-— fl That 
the sum of fifty pounds be guaranteed to the Committee of the 
International, Medical, and Sanitary Exhibition, to be held at 
South Kensington in connection with the Parkes Museum 
of Hygiene, on the occasion of the International Medical 
Congress. 1 ' 

Tile programme for the annual meating of the Iron and Steel 
Institute on the 4th, 5th, and 6Lh of May has just been issued. 
The first item on the programme is the presidential address of 
Mr Josioh T Smith, the president-elect, whose experience as 
one of the earliest and for many years one of the largest stee 
manufacturers in this country, and as the head of Lhe most exten- 
works of their kind in the w orld, w ill give his address an excep¬ 
tional interest. The papers to be read cover pretty fairly the 
whole field of the manufacture and application of steel for ship¬ 
building purposes. A paper will be read by Mr. Alexander 
Wilson of Sheffield on the manufacture of armour plates. The 
subject of the manufacture of steel and steel plates will be dealt 
with by Mr. Sergius Kern of Russia, who will describe improve¬ 
ments recently practised in Russia , while the experience lately 
gained in the practical use of steel for shipbuilding purposes will 
be dealt with in a paper by Mr. Denny of Dumbarton, at w hose 
works on the Clyde a considerable amount of steel shipbuilding 
has been turned ont during the last tw-o years. The important 
question of the relative corrosion of iron and steel will be dis¬ 
cussed by Mr. William Parker of Lloyd’s Another paper is 
promised by Capt Jones, manager of the Thomson SteelWorks, 
Pittsburg, on the manufacture of Bessemer steel and steel rails 
In America. 

Scientific honours are being paid to John Duncan, the 
weaver botanist. Recently the Inverness Scientific Society and 
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Field Club elected him an honorary member with a gift of 5/., 
and the Banff Field Club gave 1/. is. When hu story wu first 
told by Mr, Jolly in Good Words in 1878, the Largo Naturalists' 
Society, one of the most active 111 the country, elecLcd him an 
hon. member The Edinburgh Field Naturalists' Club have 
lately Issued a special circular and appeal on lus behalf. Last 
week he was elected an hen. membd by the Aberdeen Natural 
HliLory Society, when a sketch uf his life was given by Mr. 
Taylor, one uf his pupils. Miss E. Brown has sent us 1 /. for 
the John Duncan Fund 

WE see from a long article on the subject in the New York 
Nation, that the 11 Reports on the Total Solar Eclipses of July 
39, 187®, and January 11, 1880, issued by the U.S. Naval 
Observatory," have appeared We have not received a copy 
of the work yet, buL from the article in the Nation it is evi¬ 
dently a valuable contribution to some of the questions suggested 
by solar eclipses. 

THfi Commission Sup^ncure of the Pans Electrical Exhibition 
has already deliberated on all the demands sent by French elec¬ 
tricians The utmost liberality has prevailed, and only a few 
technical questions have been reserved for more mature delibera¬ 
tion, But the authorisations will not be made definitive until 
after April I, when the list of would-be exhibitors will be 
closed. The resolution of the Society of Telegraph Engineers 
and Electricians to organise the English section has been received 
with great satisfaction. 

We take the following from the Gar dour's Chronic U —Dr. 
Altchisou, Surgeon-Major in the Punjaub army, whose collec¬ 
tions in the Kurrum Valley we alluded to on a former occasion, 
hu returned from Afghanistan with another extensive collection 
of dried plants, and 11 now at Kew engaged in working them 
up Amongst other interesting museum objects Dr. Aitchison 
hu brought home specimens of Cham&rops HUchuana , a palm 
that coven mile* of the alluvial plains with a dense bushy 
thicket Frequently too it occurs u a branching tree fifteen to 
twenty-five feet high, but then usually in the vicinity of other 
trees or buildings Dr. Aitchison's specimens illustrate this 
peculiarity exhibited by comparatively few other palms. 

We are glad to learn that the museum building begun some 
time ago under the auspices of the Perthshire Society of Natural 
Science is approaching completion. To equip and endow the 
museum a bazaar will be hold In Perth towards the end of the 
year 

The translation of Ndgeli and Schwendener's treatise on the 
Microscope is approaching completion Messrs. W. Swan 
Sotmenschcin and Allen now announce Its speedy issue to the 
public, which they trust will be effected during the present spring. 
The English editors, whose names will appear on the title-page, 
are Mr. F. Crisp (Secretory of the Royal Microscopical Society) 
and Mr. J. Mayall, jun., F.R.M.S., though several others have 
collaborated in the work. Messrs. SoUnenschin and Allen also 
announce for Immediate issue an illustrated >f Manual of Insects 
Injurious to Agriculture," by E. A Ormerod, whose fl Report 
of Injurious Insects for 1880" we reviewed In a recent number; 
and a second edition of lf Prantrs Tent-Book of Botany, 11 by 
Vines, greatly revised, the first edltioh df which appeared list 
year. 

W he nil Mackay ? " Here," we fancy * score of our readers 
will reply; but none of them waald be ff the real Mackay," as 
they ray in the North, at least not the Mackay whose local 
habitation we inquire after. Happily we can answer our own 
question from the Christmas number of the Mackay Standard, a 
fact that shows that our Mackay must be considerably to the fore 
somewhere “Mackay, according to the tingle archive at 
present extant to which we hare been able to attain access, wu 


first discovered by a gentleman of the name oL Mackay, a 
Scotchman as his name would denote. That this is correct U 
more than probable, but It does not appear that, beyond giving 
his name to the place, he ever did anything to render himself 
famous It may accordingly be accepted os a fact that he dis¬ 
covered the existence of the Pioneer River on which the town is 
bituaLed, and the date of this discovery is placed aL 1861, so that 
within a few days Mackay is twenty years of age. The Mackay 
District is in latitude 31" 10', and is situated at a distance of 625 
miles to the north-west of Brisbane, on the Pioneer River. 11 So 
then Mackay is nobody at all, but a flourishing new town (it 
would be a n cily M in Lhe States) in Queensland, with shipping 
and wharves and warehouses, and prosperous sugar-mills, and 
u Clifton on-the-Sea/ 1 a fashionable summer resort of the 
Mackayites, twelve miles off. The municipality (3450 acres) is 
said to have fifty miles of sleets under its control; there is 
nothing said about houses, so most of them may not have left 
the quarry or the brick-kiln yet The population of the district 
is given as 7500 

On Friday will take place at Ffcre Lachaise the inauguration 
of the monument elected by public subscription to Croce- 
Spinelli and Sivel, Lhe two victims of the tragic Zenith ascent 
Speeches will be delivered by M. I*aul Bert, Professor oF 
Physiology to the Sorboonc, who organised the ascent, M 
Herve Mangon, director of the Arts-et Metiers, who wu the 
president of the Societe de Navigation A trie line, then in office , 
and M Gaston Tissondier, who was o party in the ascent, and 
escaped by a marvellous concurrence of circumstances. 

On Wednesday last week at 12.10 a.m another shock of earth¬ 
quake was felt at Casamicciola and Lacco Ameno. All the 
people fled to the open country; much consternation exists, u 
the people fear other shocks Little damage was done, only a 
few injured walls and a tile factory have fallen. Vesuvius quiet 

A RAihek severe shock of earthquake wa* felt at Agram on 
March 17 at jh pm,, duration two seconds It was accom¬ 
panied by wave-like motions of the ground. 

It is announced that Lhe entire length of the St. Gothard 
Railway between Airolo and the Logo Miggiore will be finished 
by the end of June; but the greaL tunnel, owing to difficulties 
about the vaulting, cannot be completed before November. 

The Conseil d'Hygifrne of Pori* has just issued a large 4(0 
volume of 700 pages recounting all the precautions taken against 
several so-called " Industries Inralubres" practised in Pam. The 
work of Lhe Conseil d'Hygifcne extends over a period of five 
years, from 1872 to 1877, and relates to more than 300 industries 
in some of their essential details. Amongst the recomtttenditioas 
made are a refrigerating machine for dead-houses and a special 
establishment for cleansing contaminated objects with super¬ 
heated vapours. Amongst the carious observation! is the 
analyst* of a pararitic vegetation developing on bread for the 
military. It appears the .original spondee were brought from 
Germany by soldiers taken prisoners in the Franco-Gernun war, 
returning home. 

As the preparation of dynamite has acquired great importance, 
M Gobi shows [Memoirs of the St. P^t«.rsburg Soc. of Nat.) that 
formerly the bc*t dynamite was made with the 11 Kicselguhr " of 
Hanover, which can absorb as much as 75 per cent, of nitro¬ 
glycerine, but fa now made wfth the dlatoinaceons deposit! from 
Rondanne, in the department of Puy-de-Dflme, which can 
absorb from 73 to 78 per cent, of nitroglycerine. It la worthy 
df notice that both there formations have been described by 
Ehrenberg It la obvious that the good quality of dymmlte 
prepared from these two deposits depends upon the pdftUlty of 
the small dibrit of the frustnles of the microscopical diatoms, 
and that, when determining the qualities of a diatomaceom 
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deposit, we mast take into account not only Us purity, but also 
the size of the diatomaceie it contains; thus, M, Gobi recom¬ 
mends especially those deposits which contain mostly fnistales 
from the species of Epithemia, Navicula, Synedra, and Melon ra, 
their frustules being of a greater size and more porous than 
those of the Fragtllarui, Cocconeis, Ntfsschta, &c As to the 
nse of pounded coal or bricks, and of sand, it ought to be quite 
given up. 

At the Annual Meeting of the Davenport (U S.) Academy of 
Sciences on January 6 a very satisfactory report was given of the 
condition of the Society and of the good work it is doing The 
president gave an address, in which he sketched the progress 
which has been made in a knowledge of the Mound Builders, 
the prehistoric people of the Mississippi Valley, to whose 
remains the Academy has all along devoted special attention. 

A SMALL well-printed in mtmoriam volume on the late Prof 
Benjamin Peirce has been issued at Cambridge, Mass It con¬ 
sists of the various notices, poems, addresses, that appeared 
in consequence of Jus death, including three funeral sermons. 

The third Annual Report of the Dulwich College Science 
Society speaks hopefully of its condition The Society has been 
steadily progressing, and has already collected a museum “which 
would do credit to many an older society ” The Report contains 
abstracts of several of the papers and lectures given during the 
year 

An encouraging Annual Report (the forty seventh) has been 
sent us from the York School Natural History Society, all Us 
sections have evidently been doing well In connection with 
this we are glad to notice that, under the title of the Natural 
History Journal and School Reporter , the journal conducted by 
the Societies in Friends’ School* has assumed a new and more 


method supplies twelve separate results, the concluded parallaxes 
varying from 8" 78 to 9"'I7, which are arranged according to the 
amount of the parallax factor the simple arithmetical mean is 
8" 98. On Dehsle's method the combinations for second contact 
give fourteen values between 8" 86 and 9" 20, of which the mean 
ij$ 9 " oi, and those for thyd contact furnish ten values between 
8"*63 and S"'90—the mean being & ,r, $ 2 . 1 hese figures considered 
with respect to others which have been obtained from observa¬ 
tions of the same transit and on other methods, cannot be said 
to enlighten us materially as Lo the true amount of the sun’s 
mean parallax M Puiseux thinks the observations of contact 
in 1874 have not given results so accordant a* astronomers had 
looked for, but he nevertheless is far from discouraging efforts 
to secure observations of contacts m 1882 , the phenomena in 
1874 did not present that geometrical simplicity unich had been 
formerly expected, but presented a succession of phases which 
were the raoie difficult to identify in the records of the observers 
according as the telescopes employed were more dissimilar; and 
lie urges (1) that Lhe different stations should lie provided with 
telescope* of large aperture, Lo be employed under as identical 
circumstances as practicable, and (2) that the observers should 
be exercised “a ratde d'appaieils convenables,” to appreciate 
in the same manner Lhe appearances which the contacts may 
offer, lhe former consideration at least is too well understood 
as of paramount importance to be likely to be overlooked by 
any of the national committees now engaged in arranging for 
the most efficient observation of the transit in 1882 


Variable Stars. —Minima of Algol occur by Schdnfeld's 
formula on April 3 at loh 51m G.M T, and Apnl 6 at 
7h. 40m , and the next senes observable m this country com¬ 
mences on May 13 at 14b 17m. 

In Lhe uncertainty Lliat exists with respect to the period of 
Ceroski's circumpolar variable, tlie following calculated tunes of 
minima are only to be regarded as rou^h indications -— 

April 3 .. 12 56G.M.T I April 18 . XI 58 G.M. T. 

5 12 37 ! 2 J II 38 

13 12 17 28 II 19 


attractive form, at the same time that it* programme has been 
somewhat extended. The two numbers for February and March 
contain some creditable original papers 

A second edition of Mr. W. C Wyckoff's “Silk Good* of 
North America J> has been published]; the first edition was 
noticed in NATURE, vol xx. p, 574 

The additions to the Zoological Society’s Gardens during the 
put week include a White-fronted Capuchin {Cebus alhifrons ) 
from South America, presented by Mr. C Drake Sewell; a 
King-tailed Coati {Nasua rufa) from South America, presented 
by Mrs Fuller, a Common Badger {Mela taxus), British, pre- 
Bented by Mr. Rocke, a Black-winged Peafowl {Pavo tngn. 
ptums) from Cochin China, presented by Mr. J. Marshall, a 
Rough-eyed Cayman (Alligator sderops) from South America, 
presented by Mr Arthur C. Ponsonby; a Horrid RatLlesnake 
{Crotalus horridus) from Brazil, presented by Mr C. A Craven , 
a Jararaca {Tngpnociphalus atrox) from Brazil, presented by 
Dr. A. Stradling, C.M.Z S. ; a Macaque Monkey {Macacus 
eynomolgus) from India, deposited, a Gorol Antelope {Nemo 
rhsdus gorol), two Bar-beaded Geese {Anser induus) from India, 
purchased t a Javin Chevrot&in ( Traguktsjavmmicus ) from Java, 
a Red Bird of Paradise (Paretdista sangietrtea), a Twelve-wired 
Bird of Paradise (Selmcides albns), a Manucode {Manucodia 
atra ) on approval 


OUR ASTRONOMICAL COLUMN 

The Solar Parallax. a communication to the Academy 
of Science* of Fins on the yth but,, M. Pououc hai discussed 
tin observations of internal contacts during the last transit of 
Venus, which were mode at stations occupied by the French 
Hapeditsoos. These include observations of second and third 
oonto^ at Pekin, St Taal, Nagasaki, Saigon, aad Kobe, and 
of second contact at Noumea Seventeen equations are fur¬ 
nished by these data, and various combinations are made. by 
Halley’s method and by the method of Dellde. The former 


A constant period of 2 49326 d-iys is here assumed Prof 
C. II Peter* publishes details of lus observations of a number 
of new variable stars [Astron Nach , No 2360), and Dr, 
Duntr notifies the variability of the red star Scllj. 57 a, which 
stands thus 111 the Durt limit sterung — 

h m t n , 

9 4m R.A 5 17 32 7 Deck + 34 2'i 

This Btar was invisible in the Lund refractor on January ao, but 
was well seen on February 23, in September and October, 
1878, he had confirmed its fiery-rel colour, and found the 
spectrum of the Class III b V Herculis varies from ttm to 
12m , and the period seems to be about 390 days, the next 
maximum may be expected 111 October of the present year 

Ancient Astronomy. —Iu No. 2 of the new periodical, 
Urania, is an elaborate paper by Prof. Schjellerup of Copen¬ 
hagen, "Sur Ic Chronom&tre Celeste d’Hipparque," in winch 
he discusses the question “ Comment les anciens astronomes ont 
ils determine 1’heuie dc la nuit, cr h quelle exactitude ont-ils 
pu purvenir 7 ” In this paper be has calculated by the strict 
trigonometrical formula: (an investigation of which Is prefixed) 
tlic positions of the forty-four star; mentioned hi the third book 
of the only work of Hipparchus which has descended to us His 
11 Three Books of Commentaues on the phenomena df Aratus 
and Kudoxin,” printed for the first time iu 1567 (Lalande, 
"Bibliographic,” p, 91) from two manuscript* of the Biblioth 
Medicaea and the Library of the Vatican. Petau brought out a 
new edition, in which he availed himself of an ancient well- 
written manuscript preserved in the Bibllothique Royxle, and 
which forms part or the third volume of hu “ Uranologhm.” 
Prof. SchjcUerup gives the Greek text essentially after the 
edition of Petau, with As nearly as possible a literal tnulation. 
He concludes his paper with the remark, “Dan I’^tat actuel on 
pent prouver que res Aitronomes d'Alexandria ont pu determiner 
le temps siddral presqu'k une minute prfes.” It co ntains the 
right ascensions and declinations of the stars m question for 
every hundredth year, from - 300 to + loo, with the amount of 
proper motion to the respective epochs, and is a production which 
merits the attention of rhose who are interertod in the Astronomy 
oF the Ancients. 

The Academy ok Sciences, Paris —At the annual public 
sitting of the Pons Academy on the 14th inst. Che Lalande Prize 
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was Awarded to Mr. £, J Stone, director of the Kadclifle Obser¬ 
vatory, Oxford, for his great catalogue of southern stars, involving 
newly determined places of all the stars observed by the French 
astronomer Lacaille during his memorable visit to the Cape of 
Good Hope, in the years 1751 and 1752; the observations for 
the catalogue having been made while Mr Stone occupied the 
position of Her Majesty's Astronomer at the Cape The com¬ 
mission to whom the consideration of the award was referred 
consisted of MM. Faye, Mouchez, Loewy, Janssen, and Tisserand, 
who have called attention in their Report to the " fundamental 
importance ” of the Catalogue, m view of the study of the proper 
motions, &c , of the stars in the southern heavens 

At Lhe same sitting the Valz Prize was adjudged to M. Tempel 
of Florence for his numerous cometary discoveries 
The Damoiaeau Prize (10,000 franc?) has been again proposed 
for 1&S2 It had been offered without response in 1869, 187a, 
1876, 1877, and 1S79, the huhject on all occasions being the 
same and a very important one m the actual state of astronomy, 
viz., 11 To review the theory of the satellites of Jupiter, to discuss 
the observations and to deduce the constant* which it contains, 
and particularly that which furnishes a direct determination of 
the velocity of light, and lastly, to construct special tables for 
each satellite ” 


BIOLOGICAL NOTES 

Algje of THE Gulf of Finland,—M Chr. Gobi made an 
excursion along the borders of the Gulf of Finland in the 
summer of 1879 with &he object of investigating the a]gs of this 
district. In spite of the weather being of the most unfavourable 
character be was enabled to work out the whole south-west 
coast of this district, from St Petersburg to the comparatively 
open sea at 1 lap sal. Along the southern coast of the Inland of 
KotUn, on which Cronstadt is built, and also along the opposite 
coast shore at Oramenbaum, chlorophyllaceous algsc were almost 
exclusively met with, and these belonging to species to be also 
met with in the fresh waters of the adjoining lands, for example, 
three distinct species of Cladophora (among Lhese C glomerata ), 
several forms of the genera Oedogomum, Spirogyra, Zygnema, 
and other filamentous Mesocarpeee, various Deimidiacece (C05- 
manum, Closterium, Scenedesmus), a much-branched, very fine, 
almost hair-like Enteromorpha (apparently E . sn/tna), abo 
vnnous oscillatoriaceous forms and diatoms. Besides at Cron- 
stadt an Ulothnx, more commonly in the early summer months, 
and a Mensmopccdia (probably Af A'utzmgn) at Oramenbaum, 
the pretty Spirulma lennerr, a mid it various OfaCillatoria, was 
met with, also Vauchena, and in larger quantities Hydrodictyon 
utncylatum, in the various stages or development (middle of 
August) About seven versts wesL of Oramenbaum Tolypothnx 
was met with in some quantity, forming floating ball-shaped 
masses. By the end of July some excursions to the environs of 
Hapsal led to the discovery of the interesting Fhcrospore, which 
up to this had only once been found by Pnngsheim at Heligo¬ 
land, and called by him Streblonema, in Hapaal Bay it 
lived on Ruppia, several Choras, and in company on these with 
Ulothnx eonfervieola^ which latter grew in great abundance on 
these plants and on Ctramia and other red ajgte. It is inter¬ 
esting to note that along with marine forms there grew home of 
the frebli-w ater filamentous algae, such as Spirogyra, Zygnema, 
and in large quantities that half fresh-water species Monostroma 
Balhcum Out in the bay towards the oneu sea the red algae 
increased in number, but the merging of uie fresh water forms 
into those of a truly marine type could be well studied in the 
Bay of Hapsal. {Botanist he Zcitung , February 20.) 

The "Blake" Cruise —Numbers 1 and 2 of volume 8 of 
the Bulletin of the Museum of Comparative Zoology at Harvard 
College contain preliminary reports on the Echini collected during 
the cruises of the Blake , by Alex. Agassiz, and on the Crustacea 
by Alphonse Milne-Edwards, have just reached us. The report 
on the Echini contains descriptions of thirteen new species belong¬ 
ing to such genera as Dorocidaria, Caelopleurus, Asthenosoma, 
Phormosoms, Palicotropu*, and Schizuter. Perhaps no group 
of animals has received snch marked additions to its ranks 
through the deep-sea dredging expeditions. There was a time, 
and that not long ago, when we remember that the prevalent 
idea was that in this class new species were scarcely to be ex¬ 
pected to turn up. Alphonse Milne-Edwards' report, of which 
the first part only is published, treats of the Bracnyurous Deca¬ 
pods ana of a portion of the Macmra. Many new genera and 
species are described, and several are figured. One very re¬ 


markable new genus, Corycodm, is formed to receive a some¬ 
what mutilated example, which however exhibits characters 
different from any known Crustacea, belonging apparently to 
the family Dornpedre. Its carapace is globular, and intimately 
connected to ( r oudee) the sternal plastron and between the 
insertion of the articulations of the first and those of the second 
pair of feet there is to be found a considerable space Some 
very interesting new genera belonging to the Paguridse aie de¬ 
scribed Among the new species of the Golatheadee there are 
no less than eleven belonging to the genus Munida; and a new 
genus allied to Munida, Galathodes is described with ten new 
species. It is evident that the number of species belonging to 
the Crustacea have been very largely increased by the deep- 
sea exploration carried on by the United States Coast Survey- 
steamer Blake . 

Food of Birds, Fishes, and Beetles —The] State Legis¬ 
lature of Illinois authorised at its last session an investigation of 
the food of the birds of the State, with especial reference to 
agriculture and horticulture, and a [similar ^investigation of the 
food of the fishes, with especial reference to fish-culture As a 
result several Bulletins have been issued from the State Labora¬ 
tory of Natural History, of which the last ju*t received (No, 3) 
contains a report on the food of fbhes by S. A Forbes, the 
director of the Laboratory, the class especially reported on Deing 
the Acanthopten, and another on the food or birds by the same. 
A very interesting senes of notes on the food of predaceous 
beetle*, by F. M. Webster, is added. Many species are proved 
to be vegetarians, sometimes doing Lhe growing crops a good 
deal of mischief. 

Physiological h ignificanle of Transpiration of 
Plants. —Prof. Weiss concludes from experiments (Vienna 
Acad, Am ) that transpiration is only prejudicial to the 
functions of plant*, excepting the process of lignificalion of the 
cell-walls, which it favours , hence it is to be regarded as a 
necessary evil for plants Prof, Weiss also obtains striking evidence 
in favour of Wicsner’s theory of hehotropism, and he seeks to 
prove that through transpiration ceitain inorganic constituents of 
the ground are earned to plants in excess, and are got rid of 
on the fall of leaves in autumn, and consequently that transpira¬ 
tion is also the cause of the influence exercised by the nature of 
the ground on the quantitative composition of the ashes of 
plants, The view that the stronger growth of non-transpiring 
plants is due to mere expansion of cells without simultaneous 
over-production of organic substances, is controverted. 

Signs of Death. —Observations with regard to Lhe last 
manifestations of life 111 animals variously killed have been 
lately made by Dra. Verga and Biffi {Beal, 1 st Lomb Rettd), 
The following conclusion* are armed at.—1 in the higher 
animals, when sensibility, circulation, and respiration nave 
ceased, the life of histological elements of the nervous centres, 
especially of the ganglionic system and the spinal cord, remains 
for a short lime 2. Contraction of Lhe pupil and of the spleen 
are effects of Lhis reduced latent life, and more remarkable 
effects, in guinea-pigs, rabbits and cats, are the constant and 
uniform movements of inward curvature, which have the signi 
ficance of respiratory efforts, presented under like conditions by 
the dog and the a >>9 3. These movements appear in the animals 
whether drowned in water, or hung, or bled to death. 4 They 
Indicate the point beyond which the organism loses the poviei of 
recovery. 

Classification of Statures.— In view of the increasing 
need of exactness in Anthropological description*, Prof. Zoja 
has lately proposed in the Lombard Institute a system of classi¬ 
fication of human statures. He first constitutes three divisions, 
denoting by the terms mesosoma, ntegasoma l and murosoma , 
medium, high, and low stature respectively. At the ends of the 
senes are added divisions for gigantic and dwarfinh statures, 
pgantosoma and naupsoma, Each of these five classes is divided 
into three part*, on this plan 1 medium mesosomd, hybermcsosoma, 
and hypomesosoma . To attach numerical values to all these fifteen 
divisions is more difficult The author makes 2'oo metres the 
divinion between very high and gigantic stature, and gigantosoma 
ranges from that point up to 2 51 m. or more (byperglganto- 
somab On the otner hand I'ljm. is made the limit between 
very low and exceptionally low Btatore; and nanosoma ranges 
from this to 074 or less (hyponanosoma). Medium stature (or 
mesosoma) ranges from 1 60 m to 1 70 m, 

Equus Prjevalski —The St. Petersburg [Geographical 
Society has just published a pamphlet by M. Poliakoff, on the 
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Equus P*‘jevalski t a new species of wild horse discovered in 
Central Asia It was killed by hunters who were sent from the 

F oat of Zaisan, and its skull and skin were sent to the St 
etersburg Academy of Sciences. M Poliakoff discusses at 
length the relations of this new species of horse to our domestic 
horses, and illustrates his memoir with drawings of the uew horse 
and of its anatomical features 

Sir John Dalzell's Anemone —Many of our readers will 
be glad to hear of the good health and wonderful activity of Lhis 
celebrated sea anemone From the annual addiess of the presi¬ 
dent of the Botanical SocieLy of Edinburgh, as published in the 
recently issued part of thi* Society's 7 'r anstu ttons, we learn that 
the late Di. Janies M’liain was the faithful custodian of that 
Actinia mestmbnanthemum , which, among naturalists, has long 
borne the honourable appellation of "Gianny," and which, 
though having entered upon her fifty-second if not her fifty-ninth 
ear of existence, has not yet ceased to people the waters with 
er progeny, for from the 4th day of March, 1879, to the 4th day 
of October in the same year, on which occasion the last official 
registry of birth occurs, hlie has guen origin to twenty seven 
young ones. This is nothing to her prolific powers in 1857, for 
in one single night in that year she gave hirlh to no less than 240 
young ones. This would have put Priam himself to shame, 
seriously alarmed Malthus, and taxed all the energy of all the 
accoucheurs in Edinburgh and its surrounding districts. She wai 
gathered from the rocks at North Berwick by Su John Dalzcll, 
and at hi* death was handed over to the care of Prof John 
Fleming, then to Dr James M'Bain , he on the prospect of his 
decease was most solicitous to find a proper guaiaian for such a 
treasure Some to whom he spoke declined to undertake so 
responsible a duty, till at last Mr Sadler, the curator of the 
Royal BoLamcal Gardens at Edinburgh, Lordially responded to 
the request, and when last heard of the old lady was doing well 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society oil March 14 Mr 
James Stewart, C.E., of 1 ivingstouia, read a paper on Lake 
Nyassa and the Water-route to the Lake-region of Africa. In 
his preliminary observations he remarked upon the fact that, 
though the lake is but 350 miles in length, no fewer than seven 
different languages are spoken on one side only, all belonging Lo 
the Gieat Bantu group, and that natives from the south end 
cannot understand those at the north end He dwelt upon the 
advantages Lhe Livmgstoma missionaries enjoyed for performing 
geographical work at an exceedingly small cost, though their 
other duties prevented them from doing very much. Mr. Stewait 
afterwards gave ail account of his journey up the western side of 
the northern part of the lake and thence lo Tanganyika and 
back During this he pas cd one stieam, the Mera, which he 
thinks may be considered one of the most remote of the sources 
of the Congo Mr Stewart concluded by stating that he was 
shortly about to return to Lake Nyassa, w r here he hoped to have 
opportunities for resuming his geographical work in opening a 
route to the south end of Lake Tanganyika 

We have the new numbers of several geographical journals 
before us, In the March number of PAo mantis Mitthalun^cn 
Herr Richard Buchta describes his journey, in considerable 
detail, to the Nile Lakes in 1878 To accompany a map of the 
South Argentine Pampas Herr H Wichmann summarises the 
latesL information we have on that region. M. Sibinahoff 
describes his journey in the Oscar Dickson to xhe mouth of the 
Jennissei in 1880 This number contains the geographical 
necrology of the past year, besides the usual monthly summary 
—In the Ztitsthnft of the Berlin Geographical Society Herr 
C. J Uuttner in a long paper gives some valuable directions for 
the study of the Bantu group or languages. Herr K Himly has 
a short paper on some of the forms of Turkish, Mongolian, and 
Chinese names of places m books of geography. Herr Gustav 
Niederlem describes in a Long paper some of the scientific results 
of an Argentine Expedition to the Rio Negro in Patagonia. 
Appended is a reproduction on a large scale of Dr. Kiepert’s 
map of the new boundaries in the Balkan Peninsula.—In the 
Verhandlungcn of the same Society Ls a paper by Herr K 
Kesaler on the Caucasus and their exploration, and some 
valuable remarks on the thickness,of the ice formed each year 
in the Arctic regions, and its connection wUh Arctic tempera¬ 
tures,—The first number of vol iv. of the Deutsche $tographts<jic 
Blatter (Bremen) contains a long paper by Dr. Lindemann on 


the woods of the Bavarian bpessart, and by the same author a 
summary of recenL Arctic work.—To the December number of 
the Bulletin of the French Geographical Society M De Castries 
contributes a paper on the region of the Wed Dra.t; M. Ch 
Velain, geological notes on Upper French Guana, and M. II 
Duveyrier, on the question of the sources of the Niger 

Dr. Rae sends os Lhe following extract from a letter to him 
by Capt llowgate, dated Washington, March 4, 1881 —"I 
write . . to tell you that Congress has'given the appropriation 
asked for Lhe continuance of our work vid Lady Franklin Bay, 
and also for an expedition vid Behring Strait—ostensibly to look 
after Lhe JtannctU l but also lo prosecute the work of discovery 
in thaL direction I11 addition to this it is prop.il tie that the 
Signal Service will this year establish the Point Barrow sta 
tion, making a noble programme of Aictic wmk for the United 
States, and one in which I take just pride, for it is the direct 
result of niy persistent work, since 1877, in raising public interest 
in the cause 

'11IE preparations for the comine 11 cement of the survey of 
Fu*tern Palestine are now complete, 'lhe War Office have 
granted to Lhe Committee of the Palestine Exploration Fund the 
services of Lieut, Conder, who executed mosL of the survey of 
Western Palestine, and Lieut Mnntell, buLli of the Royal 
Engineers lhe party will include the two non-commissioned 
officers (now both pensioners) Black and Armstrong, who first 
went out 111 the year 1871 Lieutenants Conder anil Mantel! 
started for Beyrout on Tuesday evening, March 15, and the men 
will follow with the instruments The work will be commenced 
in the north—the land of Bashan 

From a Buenos Ayres paper we learn that the long-promised 
exploring expedition to Neuquen, the most fertile spot perhaps 
111 all South America, and part of the territory secured by General 
Rnca's memorable expedition, has at last started, and important 
result* are expected from it, This territory lies along the foot 
of the Andes, is waleied by innumerable streams flowing from 
the great range into the Rio Neuquen, one of the two rivers 
which form the Rio Negro, and piesents facilities foi agriculture 
unknown in any other part of the Republic. 

The current number of Les Missions Cathchqucs contains a 
lung leLLer from Tire Schmitt, written from Mboma on the I/iwer 
Congo, in which he descubes a journey lately made to the fooL 
of the Yellala Tails He paid a visit to the station of the Living¬ 
stone (Congo) Inland Mission at Matadi or Matavi, which is 
situated on the left bank of the Congo, opposite Mi Stanley's 
settlement at Vivi, Oh ing to the whirlpools in the river, landing 
at Matadi was accomplished with great difficulty From Fere 
Schmitt's account, the spot hardly appears to have been well 
chosen, being a melancholy sort of place, covered with rocks, a s 
its name imporLs The mission establishment consists’of five or 
mx Lents, the intenor of which reminded the visitor of a haziai, 
On the return journey Fere Schmitt spent a few days at Noki, 
w here he had an opportunity of collecting information respecting 
the Congo region from the son of the king, who had been 
educated at St Paul dc Loanda 

According to the London and China Express , the sole 
obstacle to the contemplated maritime surveying operations in 
China and Japan, under the direction of the United States 
Hydrographic Office, has been removed by the consent of the 
Russian Government to the occupation of an astionomical station 
at Vladivostocli by United States naval officers. They are to 
proceed there at once, and by telegraphic exchange of time 
signal^, w 01 king from Vladivostock through Japan and China to 
Madras, will determine with great exactness the longitudes of 
Yokohama, Nagasaki, Shangnai, Amoy, llong-kong, Manila, 
Saigon, and Singapore 

The Wellington correspondent of the Colonies and India states 
that the New Zealand Government have just succeeded in 
acquiring a large tract of land at Rotorua, in the famous Hot 
Lake district, every acre of which the Maoris have hitherto 
j'ealoiisly preserved. Even now tourists from all parts of the 
world visit this wonderful and beautiful district, but, when it ls 
made more accessible, it is thought that Rotorua w ill become a 
great sanatorium for India and tnc colonies 

King Oscar of Sweden has just conferred decorations on 
Prof. Virchow, Dr. Nachtijpl, and Herr William Schonlank, m 
recognition of their services 111 the cause of geographical discovery 
and commerce 

Dr. Bayot has been deputed by the French |Mimster of 
Marine to explore the upper part of the Niger. 
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ON THE CONVERSION OF RADIANT ENERGY 
INTO SONOROUS VIBRATIONS' 

TUfESSRS. GRAHAM BELL and Sumner Tainter (American 
Association for the Advancement of Science, Boston, 
August 27, 1B80) have shown that under certain conditions 
intense rays of light, if allowed to fall with periodic intermit- 
tence vpon thin disk 1 ! of almost every hard substance, will set 
HP disturbances in those disks corresponding to this periodicity 
which result in sonorous vibrations. Mr. Bell ( Journal of the 
Society oT Telegraph Engineers, December 8, 1880) has subse¬ 
quently shown that such effects nie not confined to hard sub- 
stances, but that they can be produced by matter In a liquid 
or gaseous form. 

These discoveries have elicited a considerable amount of in¬ 
terest, and have led to the inquiry whether the sonorous effects 
are due, as the discoverers themselves surmised, to light, or as 
the president of the Royal Society, Prof. Tyndall, and others 
have suggested, to radiant heat 

Messrs. Bell and Tainter have partially answered this question 
by showing that the disturbances are not necessarily due to light, 
for they found that sheets of hard rubber or ebonite —a substance 
opaque to light—do not entirely cut off the sounds, but allow 
certain rays to pass through, which continue the effect M. 
Mercadier, who has studied the vobject with great care ( Comptes 
rendui, December 6, 1880), has shown that the effects are con¬ 
fined to the red and ultra-red rays. Moreover Mr Bell has 
shown that gases, such as sulphuric ether, which Prof Tyndall 
bos proved to be highly absorbent of heat rays, \ihile they are 
transparent to light rays, arc remarkably sensitive to this inter¬ 
mittent action. Dr, Tyndall has more recently read a paper 
before the Society {Proc, Ray. Soc., January 3, k 881) proving 
that these sonorous effects are a function of all gases and vapours 
abborbing radiant heat, and that the intensity of the sounds pro¬ 
duced lk a measure of this absorption 

The negative proof of Messrs. Bell and Tainter can be ren¬ 
dered positive if it can be shown that ebonite is diat hernia nous 

By very careful experiments made upon Lhe diathermancy of 
different material*, ebonite proved to he as diathermanous as 
rock-salt. 

It is therefore clear that the bonorous vibrations of Bell and 
Tainter are the result of disturbances produced by some thermic 
action rather than by any luminous effect. 

Now the questions arise. Is this thermic action expansion and 
contraction of Liu. mass due to its absorption of heat ? Or is it 
a disturbance due to molecular pressure similar to that v hick 
produces the rotation of the radiometer? Or is it due to some 
other cause? 

The argument against the first assumption when applied to 
hard duka is that timi is q material element in such actions, and 
that the rate of cooling of warmed diaphragms is too slow to 
admit of such effects. Lord Rayleigh (N\l UR It, January 20, 
1881) has auestioned the validity of this argument, and has 
shown that if the radiating power of the body experimented on 
were sufficiently high a slow rate of cooling would be favourable 
to rapid fluctuations of temperature. It became desirable to 
test this point experimentally. Very delicate apparatus was 
constructed for the pur| o&e. 

Heat from varioub sources and at various distances, from bright 
lime-light to dull heat from hot metallic surfaces, was allowed 
to fall through rotating vaucs intermittently on different bodies, 
but notwithstanding every precaution, and the many materials 
U L ed, not more than six interruptions per second could be pro¬ 
duced, although the system was beautifully sensitive to the 
smallest changes of temperature, 

It was evident fmm these experiments that the sonorous 
effects of hard disks could not be explained by the change of 
volume due to the impact of heat rays and their absorption by 
the mass of the disk. 

Is the action then due to molecular pressure similar to that 
which produce! the rotation of the radiometer? 

It is quite true that the radiometer effect is one visible only m 
very high exhaustions, but Mr Crookes {Phil, Trans , 1878, 
Part i,, §220) detected “ the existence of molecular pressure 
when radiation fails on a black surface in air of normal 
density." 

Whenever radiant energy falls on an absorbent surface in air, 
such as a disk of blackened wood, its wave-length is degraded 

r Aba tract of a paper by Mr William Henry Freece, read at the Royal 
Society, March 10. 


or lowered, and it is converted in thennometric heat. The 
molecules of air striking this warmed surface acquire heat, and 
move away from it with Increased velocity, and as action and 
reaction are always alike in moving away, they give the body a 
11 kick." bince there is no such action on the other side of the 
disk, there is a difference of pressure between the two sides 
which gives it a tendency to move away from the source of 
energy. The effect ib very much smaller m air at ordinary 

} Pressures than in air at a very low vacuum, because In the 
“onner case the free path of the molecules is very small, 

and the rebounding molecules help to keep back the more 
slowly approaching molecules Nevertheless, molecular pressure 
is experienced, and if of sufficient magnitude and rapidity, it 
ought to produce sonorous vibrations, It seemed probable that 
the element of time does not enter here so prominently as in 
the previous case, for the radiometer effect is a mere surface 
action of the disk, and not one affecting its mau. Hence it 
was hoped that the retarding effects would be eliminated. If 
the sonorous action, therefore, be due to a radiometer action, a 
difference of effect would be observed if the side of a disk 
exposed to the source of energy be either blackened by lamp' 
black or camphor carbon, or if it be polished or whitened. 

An apparatus was constructed similar in principle to that 
described by Messrs Bell and r i am ter 

An ebonite diBk well blackened on one side when expoeed to 
the intermittent rays was found to produce sounds, while a 
similar ebonite disk equally well-whitened, gave slightly less 
intense sounds A zinc disk blackened gave weak sounds, while 
a similar disk polished gave rounds much weaker. A mica disk 
blackened gave scarcely any sounds at all, while a clean mica 
disk gave slightly better sounds 

These effects were produced many times and on different 
occasions, and they were so unsatisfactory as to throw doubts on 
the accuracy of the radiometer explanation. They were not so 
decided as theory led one to anticipate The effects produced 
by the zinc disk, Lhough very weak, favoured the theory ; those 
given by the mica disk completely refuted it, while those given 
by the ebonite disks were almost of a neutral character. 

The question occurred whether in Bell and Tamter’s experi¬ 
ments the disks vibrated at all , 

A delicate microphone was fixed in various ways on the case 
holding the dude. Although the spundH emitted in the hearing- 
tube were quite loud, scarcely any perceptible effect was detected 
on the microphone llod the dfek sensibly vibrated, its vibra¬ 
tions must have been taken up by the case. A microphone 
never fails to Lake up and magnify the minutest mechanical 
disturbances. 

It was thus evident that the disk did not play a prime part in 
Lhi'j phenomenon, but that the result might be due wholly to aA 
expansion and contraction of the Air contained in the air space 
behind the disk. 

With a new clean case and an ebonite disk the sonorom effects 
were feeble, but if a lens were placed close in front of the 
ebonite disk, so os to make a second an space in front of the 
disk, the sonorous effects were magnified considerably. 

The cbomLe disk was fitted with an extremely delicate micro¬ 
phone, which in this case gave good indications upon the tele¬ 
phone, but whether the vibrations were the results of the 
vibrations of the disk itself, or of the air in which the microphone 
was placed, was doubtful. 

If the lens were removed and the disk left supported without 
any air cavity, either behind or 111 front of it, no perceptible sound 
could be obtained\ proving that the eflects were really due to the 
vibrations of the confined air, and not to those of the disk R 
was therefore determined to dispense with the disk altogether. 
The disk was therefore removed, the lens remaining; the 
sonorous effects were nil. 

Another case was taken under similar circumstances, i.e, with¬ 
out the disk, but the effects were very loud—60 ; 111 fact, the best 
results which had yet been obtained. Now the only difference 
between the one cose or cup and the other was that the one was 
blacked tn the interior, and the other was not. 

Hence the former cose was again taken without the disk, and 
though when clean it gave no effect, when its interior wai blacked 
by camphor smoke, it gave sounds as strong as the loudest effect 
yet produced. It was thus evident that the sonorous effects were 
materially assisted by coating the sides of the con taming vessel 
with a highly absorbent subsLance, such as the carbon deposited 
bv burning camphor It remained to be seen how far the lens 
played a part in this phenomenon. 
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The lens vu now removed from the front of the owe, end it 
wu replaced by a movable glass plate (i"5 million, thick); the 
Hands were the same, but they gradually ceased on gradually 
uncovering the front opening of the cue, n u to !give the air 
room to expand. 

The glass plate was replaced by a heavy rigid plate of rock-salt 
13 millims. thick, and the sounds were equally loud. The plate 
was replaced by white note-paper. The sounds were very faint, 
but perceptible, It was replaced fay thin cardboard, and the 
effect wu hi/. 

Hence it is abnndantly evident that these sonorous vibrations 
are due to the motions or the contained air, and not to those of 
the disk ; that they are actually improved by the removal of the 
disk , that their production is materially assisted by lining the 
surface of the containing space with an absorbent substance ; 
that they are dependent on the heat rays that pats through , and 
that they disappear when the rays are cut off from the air cavity 
by an athermanoui diaphragm 

Dr Tyndall having shown in the paper already referred to, 
that walec vapour responded actively to these intermittent 
actions, a clean empty one-ounce glass flask was taken and 
exposed to the intermittent beams, No sound was produced. 

It was then filled with water-vapour by pouring a small 
quantity of water into It, and warming it in a flame ; fair sounds 
were the result 

The flask wu filled wiLh the dense smoke from burning 
camphor, and the sounds were intensified considerably 

Another clear one-ounce gloss fln*k was taken. When clear 
no sounds were heard When filled with tobacco-smoke fair 
sounds, bat when filled with heavy camphor smoke very loud 
sounds were obtained. One side of the flask was blackened on the 
outside, the othei aide remaining clear On exposing the clear 
side to the light fair sounds weie obtained, but on exposing the 
blackened side, no sounds 7t *ete produced The flask was 
blackened in the xntenor on one side only. When the blackened 
side was near the source fair sound's, and when it was away from 
the source better sonnds were heard. When the flask was 
cleaned all sounds disappeared, A thin glaas plate was now 
blackened on one side ana placed in front of the case. When 
the liiflgk surface was outwdc uo sounds lucre obtained. When 
the black surface was inside good sounds were the result 
When the glass wu cleaned the sounds became still better. An 
ebonite plate was similarly treated. When the blackened surface 
wu outside fur’sounds were obtained. When the blackened 
surface wu uiude very poor sounds were the result. 

Thu being an anomalous result, several experiments were now 
made to test the behaviour of opaque and transparent bodies, 
when used as disks, for while in the previous experiments the 
efleet was greatest when the blackened surface faced the interior, 
here we find the opposite result produced, vis., the greatest 
effect was produced when the blackened surface was on the 
exterior. 

Several experiments were then made, from which it appeared 
that transparent bodies behave in an opposite way to opaque 
bodies. Glass and mica can be rendered athenninous and silent 
by making the carbon deposit sufficiently thick Zinc, copper, 
and ebonite can produce sonorous effects by a proper disposition 
of carbon. The effect in these latter cases may be due either to 
molecular pressure, in fact to a radiometer effect, though very 
feeble in intensity; or it may be the result of conduction through 
the mass of the diaphragm, that is, radiant heat is reduced to 
tbermometnc heat by absorption by the carbon deposit on the 
outside of the disk, and due heat is transmitted through the disk 
and radiated to the absorbent gaset in the interior 
Several experiments were made which fully establish the in 
ference that the effect u one of conduction, and that the black¬ 
ened surface of an opaque body like sine acta as though the 
source of heat were transferred to the outside surface of the 
disk. 

Tubes of various sires and dimensions were now tried to 
confirm Messrs. Bell and Tainteris obrervalions on tubes. They 
invariably gave out satisfactory sound* when the intermittent 
rays were directed into the interior of the tubes, which wo-e 
always considerably intensified by blackening their interiors and 
elating the open end with a glan plate. 

It was shown that there is a tune element, and that the loud* 
men of the note emitted depends upon the rapidity with which 
the csnUined air not only absorbs the degraded energy, but upon 
the sapidity with which it gtvaa up Jb heat to the sides of the 
case and the exits open to it. Though the pitch of the maxi¬ 


mum note varied with the cavity and the amount of radiant heat 
transmitted, its quality never varied, notwithstanding the great 
diversity of materials used ns diaphragms. 

Since these sonorous effects are due to the expansions of 
absorbent gases under the influence of heat, and since wires are 
heated by the transference of electric currents through them, it 
seemed possible that if we inclosed a spiral of fine platinum wire 
m a dark cavity, well blacked on the inside, and bent through it 
by means of the wheel-break, rapid intermittent currents of 
electricity from a battery, heat wonld be radiated, the air would 
expand, and sounds would result. This wa« done, and the 
sounds produced were excellent. In fact, with four bichromate 
cells sounds more intense than any previously observed were 
obtained. 

Furthermore it was evident that if the wheel-break were 
replaced by a good microphone transmitter, articulate speech 
should be heard. This was done, and an excellent telephone 
receiver was the consequence, by means of which speech wu 
perfectly reproduced 

The explanation of these remarkable phenomena is now 
abundantly clear. *• 

It is purely an effect of radiant heat, and it is essentially one 
due to the changes of volume in vapours and gases produced by 
the degradation and absorption of this heat in a confined space 
The disks in Bell and Tainteris experiments must be diather- 
manous, and the better their character in this respect the greater 
the effect, remove them, and the effect is greater still. Messrs. 
Bell and Tamter {Journal of Society of Telegraph Engineers, 
December 8, 1880) showed that the sounds maintained their 
timbre and pitch notwithstanding variation in the substance of 
the disk, and M. Mercadier found that a split or cracked plate 
acted as well as when it was whole. These facts are consistent 
with the expansion of the contained air, bat not with any 
mechanical disturbance of the disks. Moreover M Mercadier 
showed that the effect was improved by lampblack, but he 
applied it in the wrong place 

The disks may, and perhaps do, under certain conditions, 
vibrate, but this vibration 11 feeble and quite a secondary action. 
The sides of the containing vessel must possess the power to 
reduce the incident rays to thermometric heat, and lmjxut it to 
the vapour they confine, and the more their nowerin this respect, 
as yrhen blackened by carbon, the greater tne eHect. The back 
of the disk may alone act In this respect. Cigars, chips of 
wood, smoke, or any absorbent surfaces placed inside a closed 
transparent vessel will, by first absorbing and then radiating 
heat rays to the confined gas, produce sonorous vibrations. 

The heat is dissipated In the energy of sonorous vibrations 
In all cases, rime enters os an element, and the maximum effect 
depends on the diathermancy of the exposed side of the cavity, 
on its dimensions and surfaces, and on the absorbent oharacter 
of the contained gas. 


THE EARTHQUAKE IN ISCHIA 

'T'HE Island of Ischia, the Pithecusa of the ancients, is some 
A twenty miles in circumference, and appears to be the con¬ 
tinuation of the north-western boundary of the Gulf of Naples 
It consists of an old volcanic mountain sloping down on all <nde 
to the sea. The southern rim of the old crater has been remove 
by denudation, leaving the northern as a curved serrated ndge, 
forming the peak of Monte Epomeo. 

Situated on the southern slopes of the island are only a few 
and unimportant villages. 

Going from east to west along the northern slope we have 
first the capital Ischia, then we encounter the great trachytic 
lava stream which issues laterally from the slope of Epomeo, 
and after a course of two miles entered the sea, forming a 
promontory This is the so-called lava Del 1 Arso, of a.D 1302 
Next are encountered two very fresh-looking craters, from which 
lava streams have flowed. Then we come to Caxomicciola, a 
smaU town of about 400a Inhabitants, to the north-west of which 
is the* village of Lacco Ameno. At the astern end of the island 
ii the town of Fono. 

The district in which are situated Cosamicciola and Lseco is 
thus bounded on the north by the sea, on the south by the ri dge 
of Monte Epomeo, cm the west by a spar stretch mg from tne 
latter into die Mi, forming the Purrta Cornacchin, and on the 
east are the two hills called Monte Rotare and Montagnone, the 
new-looking craters already spoken of. 
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It is worth observing that from this side of the island the four 
or five histone eruptions have occurred, and all the principal 
thermo-mineral springs are confined mostly to this district. 

It is at this very snot that the late earthquake has taken place, 
resulting in the total destruction of Casamicciola, with the ex¬ 
ception of the hotels, baths, and n few well-constructed private 
houses- A hundred and twenty bodies have been excavated, 
and they are not all, bolides 160 seriously wounded At the 
village of Lacco thirteen houses have fallen, and five deaLhs are 
reported. 

On March 4, at five and a half minutes past one p.m , a terrific 
shock shook the whole island, but its maximum intensity u as at 
this point leaving Ischia and Fono almost uninjured, together 
with the villages on the opposite side of the mnuntain 

There was but a moment of premonitory trembling, when the 
terrific blow shook the houses about Lhe ears of their inhabitants. 
The corpse of the shoemaker was found in his usual position, 
with the last between his knees, and we saw the coipse of a 
woman wiLh the half finished stocking m her hand and the 
needle in its sheath, The two cases show the suddenness of the 
catastrophe. 

The first shock was described as a sudden blow beneath the 
feet, followed by a senes of undulations, which appear from 
accounts to have 1 ad la ted from a point which I shall immediately 
desenhe. This was followed shortly by faint vibrations, accom¬ 
panied by loud subterranean thunder, such as Mas heard 111 the 
slight earthquake of Iasi July 

On visiting the island a few hours after we were struck by the 
seventy of tne shock and by its extremely limited nrei Fol¬ 
lowing the methods adopted by our eminent countryman Mr 
Mallet, F.R S„ in his investigations of the great Neapolitan 
earthquake of 1857, we have come to the conclusion that the 
Undulations occurred in a senes of closed curves radiating from 
a point which musL have been situated about a quarter of a Kilo¬ 
metre to the south-west of the upper town, that is in the direction 
nf Lacco. 

It is interesting to note that the seismographs at Naples and 
Vesuvius were not at all affected by the earthquake. This led 
Prof Palnjieri to conclude from the extremely local effects pro¬ 
duced that the phenomenon was due to the excavation and 
removal of matter by the mineral springs and the collapse and 
falling in of the superincumbent giound It ^eems difficult to 
satisfy oneself with the theory of my respected teacher and friend 
Prof Talmicn for the following reasons — 

1 The collapse oT earth in Cheshire in no way produces effects 
at all similar or equivalent to those under consideration, and yet 
the amount of salt m solution removed is equal to much more 
solid mattrr than is removed by the dilute mineral waters of 
Ischia which are also small in quantity Landslips like that of 
Lyme Kegis are quite incompaiable in effects to the present 
case. 

2 The waters that issued immediately after the disaster were 
as usual clear, and flowed at Lhe same rate. If thia explanation 
was tenable, then the collapse of the earth should have forced 
out a large body of watei and vapour and have rendered the 
former turbid and muddy Such however was not the casc. 

3 The disturbance in Ischia was coincident with the seismic 
movements that were felt in various parts of Europe from the 
2nd to the 5th of March, and which was severe throughout 
Northern Italy 

We know from the following facts that Ischia cannot be 
reckoned amongst extinct volcanoes. The great number of 
fumaroles and thermo-springs that exist on its surface ; the sand 
on the sea-shore in some parts is so hot a few inches from the 
surface that the hand cannot be home in it, the continual 
seismic disturbances to which it was and is subject—all point to 
the conclusion that there still exists igneous matter not for from 
the surface 

The seihmic waves of the beginning of March causing in¬ 
creased tension in the igneous matter through which they 
travelled would tend to rupture the superficial crust at its 
weakest point; the Island of Ischia presents (o us such suitable 
conditions, and the volcanic matter, vapour, or lava may by 
those means have endeavoured to force its way towards the 
surface. 

The formation of a fissure, together with the blow that would 
be produced by the immediate falling of such, would explain the 

S henomcna. Much the same results occur from the formation of a 
yke in an active volcanic mountain ; in fact the conditions may 
be looked upon as analogous. 


Although lava has failed to reach the surface on the present 
occasion, a repetiUon may be sufficient to produce an eruption 
such as has often occurred at this spot. We may look for the 
homologues of the present earthquake in that of A.D 63, pre¬ 
ceding the outburst of Vesuvius in 79, or those that disturbed 
Pozzuoh and its neighbourhood immediately before the forma¬ 
tion of Monte Nuovu, hut which were not felt at Naples 

The fact that the undulations produced little effect on the 
southern side of the island shows the extreme thinness of the 
earth-crust at this spot, the weight and hulk of the superficial 
configuration acting as deterrent agents to the propagation of 
the seismic undulations to any great distance. The earthquakes 
in Ischia have at times been veiy disastrous, compelling various 
Greek colonies to forsake the island. There is generally a 
slight shock about once a year, nearly always accompanied by 
subterranean thunder. These have sometimes caused injuries, 
as on February 2, 1828, when three or four houses fell and 
some thirty people were killed lhe details of the observa 
lions being made will be published as soon as they can be 
formulated. 

It is an interesting fact that since writing the above, on 
comparing notes with Signor P Franco, my ccdleague, although 
our observations were quite independent and unknown to each 
other, yet we have anived at exactly the same conclusion in 
almost every detail. 

H. J Johns ton-Lavis 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —The following notice respecting scholarships m 
Natural Science has been published by Merlon College — 

There will be an elusion in June next to one (or two) Physical 
Science Fostmaslcrships 

The examination will begin on Tuesday, June 28; it will be 
held m common with Magdalen College, and at the same tint 
and place. Candidates may give m their names at either College, 
but all will be regaided as standing at both, unless special notice 
is given to the contrary In Lhe event of election a candidate 
will be requested to ^tate which College he would prefer. The 
Postmastci ships arc of the annual value of 80 J , and aie tenable 
for five years from election, provided that lhe holder does nuL 
accept nr retain any appointment incompatible with the pursu¬ 
ance of Lhe full course of University studies. After two years' 
residence the College may raise, by a sum not exceeding 20/. per 
annum, the Pustmastership of such Postmasters as shall be 
recommended by the 1 ulors for their character, industry, and 
ability Candidates for the Postinasterships, if members of 
the University, must not have exceeded six terms of University 
standing, but there is no limit nf age. The subjects of examina¬ 
tion will be Chemistry and Physics There will be a practical 
examination in Chemistry Candidates will have an opportunity 
of giving evidence of a knowledge of Biology , but it must be 
borne in mind that In buch cases the examiners will look for 
evidence nf an acquaintance with the principles or Chemistry 
and Physics at least equal in extent to Lhat which is required in 
the Preliminary Honour Examination in the Physical Science 
School A paper will be set in Algebra and- Elementary 
Geometry (Books I -VI), and a Classical paper of thc^fitandard 
required by the University for Responsions 

Magdalen College has published the following noLice respect¬ 
ing Natural Science Scholarships (Demyships):—'there will be 
an election at this College in June next to not less than seven 
Demyships, of which one at least will be Mathematical, one at 
least in Natural Science, and the rest Classical, No person will 
be eligible for the Demyships who will have attained the age of 
twenty yean on October 10 next, lhe stipend of the Demy- 
fthips is 95/ per annum, inclusive of all allowances - and they 
are tenable for five years, provided that the holder does not 
accept or retain any appointment which in the judgment of the 
electors wilt interfere with the completion of his University 
studies. 

The Oldham Lyceum and Science and Art Schools, opened by 
Lord Derby lost Thursday, seem*; to be a handsome and useful 
building, and under Mr. Phythian's superintendence we have no 
doubt much good work will be done in the future aa In the past. 
Chemical and physical laboratories and other arrangements of 
scientific work have been provided for. 
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SCIENTIFIC SERIALS 

The American Naturalist f March, 1881 —D. S. Jordan and 
ChiB H. Gilbert, observations on the salmon of the Pacific —J 
'Walter Fewkes, the anatomy and development of Agalma, part 
2.—A. J. Cook, on the relation of agriculture to science,—Wm 
H Holmes, glacial ‘phenomena in the Yellowstone Pack.—E 
Holterhoff, ran., a collector's notes on the breeding of some 
Western birds 

Rtalc Isttiuio Lombardo di Sctcnse t Lettcre. Rcndieonti t 
vol xiv fasc. 111 —Results of observations on the amplitude of 
diurnal oscillaUqn| of the magnetic needle, made in 18S0, at the 
Brera Royal Obdrvatory, Milan, by S. Schiaparelli.—On Prof 
Cantor's new History of Mathematics, by the same.—Some 
observations on vcrglas and its theory, by Prof Serpien —On 
some post-glacial fissures in the southern Alps by Prof. Tara- 
melli.—A physiological bign of true death, by Doctors Verga’and 
Biffi.—On sanguineous effusion in the bottom of the eye and in 
the cavity of the tympanum through death by hanging, by Prof. 
Timas si a, 

Bcnchte uber die Verhandlun^en der naiurf Gesclls =w Freiburg 
i m B , Band vu Heft iv , 1880 —On the optical structure of ice, 
by Fr Klocke —On the behaviour of crystals in solution that 
are but a little short of saturation, by the same —On torsion, by 
E Warburg —The forms of vibration of plucked and rubbed 
strings, by F Lindemann —Contribution to a knowledge of 
protozoa, by A. Gruber 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 17.—A paper by C Greville Williams, 
F.R.S , was read “ On the Action of Sodium upon Chmoline " 

The author, after giving a historical sketch of what he had 
previously done upon the subject, calls attention to the fact that 
for a yellow oiMike dichinolme to give a ied crystalline hydro¬ 
chlorate is probably a unique reaction lie also states further on 
that the colour of this hydrochlorate is so brilliant that the finest 
Vermillion looks brown by comparison Ilia most successful 
preparations were made from chinohne purified by conversion 
into a crystallised chromate. The base so prepared is almost 
colourless, and becomes yellow with extreme slowness, as com¬ 
pared ’Kith a product obtained without that precaution On 
treating chmoline with sodium, converting the resulting purplish 
fluid into hydrochlorate, separating the scarlet crystals by nitra¬ 
tion, and fractionally precipitating with platimc chloride, he 
obtains several products, the most conspicuous being a salt of 
the formula 2 (C 1h H 14 N b )HC 1 . PtCl 4 . bodium amalgam reacts 
in a similar manner, and this appears to be the best way of 
obtaining the scarlet hydrochloratc of dichmoline in its greatest 
beauty 

On recovering the chmoline unacted on from the mother 
liquors it had the same boiling-point as before the treatment with 
sodium, but on treating the recovered base again with sodium 
amalgam it yields a solid yellow resinous base, instead of the 
fluid one previously obtained. The author studies all the basic 
products by conversion into hydrochlorates, and fractionally pre¬ 
cipitating with platinic chloride, and points out the remarkable 
similarity in the percentages of platinum obtained from the 
mother liquors of the scarlet hydrochlorate of dichmoline, from 
the scarlet salt itself, and from the hydrochlorate of the yellow 
solid base. 

Zoological Society, March 15.—Prof W. H. Flower, 
LL.D.p F.R.S,, president, In the chair.—The Secretary read a 
report on the additions that had been made to the Society's 
Menagerie during the Aonth of February, and called special 
attention to a female Bactrian Camel ( Camclus Bactnanus ), 
formerly belonging to Ayoub Khan, which Col. O. H. St. John, 
F.Z.S., has purchased from its captors at Candahar and pre- 
oented to the Society, and to a male Wild Sheep (Ouis cydoccros), 
obtained from Afghanistan, and presented to the Society by 
Capt. W. Cotton, F.Z.S.—Mr, A. G. More exhibited some eggs 
of the Red-necked Phalarope, believed to have been taken in 
England ; and an egg of the Tree-Pipit, taken near Dublin, this 
bird having been considered only doubtfully Irish. Mr. More 
alio exhibited a specimen of the Red-crested Pochard, obtained 
near Tralee, being the first record of the occurrence of this 
species In Ireland.—Mr. R. Bowdler gharpe exhibited a speci¬ 
men [of the so-called Sabine's Snipe Galhnago Sabinti), This 


bird had been shot in July last by the Hon. W W Palmer at 
Woolmer Pond, near Selborne, Hants.—Prof. F Jeffrey Bell, 

F Z S., read the fourth of his senes of observations on the 
characters of the Echinoidea. The present paper dealt with 
most of the genera of the Echinometiads, their systematic 
affinities were discussed and their relations to the Echimdm 
shown to be so intimate as not to justify their <ieparation 
into two distinct families.—A second paper by Prof Bell gave 
the description of a new species of the genus Afsspdia, obtained 
at Samoa by the Rev S. J Whitmee, which the author pro¬ 
posed to name after its discoverer, M. IVhitmn .—Mr W A 
Forbes read the fourth of his series of papers on the anatomy of 
Passerine birds The present communication was devoted to 
the consideration of some point* in the anatomy of the genus 
Lonopopkaya and of its systematic position —A communication 
was read from Prof. Newton, F R.S , in which lie proposed to 
substitute the name Hypositta for Ifypherpti, which he had 
formerly proposed for a genus of Passerine birds found in Mada¬ 
gascar —A communication was read from Mr. M Jacoby con 
taming descriptions of new genera and species of phytophagous 
coleptera. 

Physical Society, March 12 —Sir W. Thomson in the 
chair—New Members: Mr Colville Brown, Dr. J F Joule. 
—Col Festin read a paper by Cupt. Abney and himielf, on the 
absorption spectra of organic bodies The method of photo¬ 
graphing the infTa-Ted region of the spectrum gave better results 
for absorption than thermopile Organic compound* were 
chosen as giving the larger molecules The apparatus employed 

consisted of a small Gnnnme machine driven by a Brotherhood 
engine, and an electric lamp with a plcvice for shilling the 
negative pole so as to get the crater on one side of the other 
carbon point The image of the positive pole was allowed to 
fall on the slit of Lhc spectroscope - the light of the arc noL 
being used Three pnsms were used, and a camera with a 
back swing to it so as to get a considerable length of spectrum 
| in focus. Maps of the various spectra were made with six 
inches of the substance examined inclosed in a glass tube Alco¬ 
hols, acids, oils, and water were examined, and gave spectra of 
bands and lines. When hydrogen was absent m the compound 
there were no lines, and the aulhors conclude the lines to be due 
to hydrogen. Oxygen appeared to obliterate the space between 
the lines and make it a band. The authors hone by this method 
to detect the radicles present in a substance They found corre¬ 
spondences between some lines and lines in the solar map. Dr 
Coffin said that two kinds of chloroform, apparently the same, 
produced different physiological results the method might 
distinguish between these. Sir William Thomson thought it 
might throw light on the ultimate constitution of matter.—Mr 
Brown read a paper on the definition of work in text-books, 
and gave reasons for preferring that in Rankine's books 

Anthropological Institute, March 8 —F. W. Rudler, 
F.U S., vice-president, in the chair.—The election of Dr, G D 
Thane was announced.—A collection of ruhlungs taken from 
door-posts and window-frames in New Zealand'wab exhibited 
They were chiefly interesting from the proof which they 
afforded of the clear influence of matted And woven materials 
on the ornament at ion of stone architecture, n parallel to the 
influence of wood architecture on stone architecture pointed out 
by Fellowes 111 Lycia and by Lepsius in Egypt, also from the 
remarkable coincidence between some of these ornamentations 
and the outlines on the tombstones of Mykenae, a near approach 
to the triglyph in New Zealand.—A short note by Mr. S. E. 
Peal, on Assam pile-dwellings, was read, and wab illustrated by 
a senei of sketches by the author.—Lieut -Col R. G. Wood- 
thorpe, R E , rend a paper on the wild tribes inhabiting the 
so-called Naga Hills on our North-Eastern frontier of India 
The paper dealt only with the Angami Naga3, who, it wa& 
stated, differ from all the other hill tribes of Asram in many 
important particulars, such as appearance, architecture, mode of 
cultivation, language, and dress In appearance they are a 
finer, de&ncr, and Det ter-looking race than their neighbours; 
they build their houses resting on the ground, and not raised on 

S iles as oil the other hill tnbes of Assam (except the Khasias) 
o, and after a pattern not seen elsewhere. Differences in phy¬ 
sical or topographical conditions do not account for this differ¬ 
ence In the style of architecture, as the Angami villages are 
found on the same ndges as, and often not a mile from, villages 
constructed on the other principle. In dress the Angami diners 
most strikingly from all the other tnbes in the kflt or lhort 
petticoat of dark doth ornamented with rows of white cowrie 
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■hells, the waistcloth of all other Nag as consisting only oF a 
flap of cloth in front and behind, and often only in Front The 
Angamia erect tall monoliths in commemoration of the dead 
or of some social event. The*e monoliths, often of great size, 
are dragged up hill on sledges running on rollers The paper 
was lllustralea by a large collection of specimens and drawings, 
and also by some fine diagrams, in the preparation of which the 
author had been much assisted by Mr. C. Holroyd 

Royal Microscopical Society, March 9.—The president. 
Prof. P Martin Duncan, F R.S., in the chair—Swift and Sons 1 
new f 'working" microscope and fine adjustment and the "Griffith 
Clnb Portable Microscope^'were exhibiLed —Mr Powell showed 
Amphtpltura pdhctda with the vertical illuminator, and Mr. 
Stephenson pointed out that the illumination wa«. not "opaque," 
as supposed, but that the diatom was illuminated by transmitted 
light reflected back by its own under-hiufoce —Mr Crisp 
exhibited Prof. Abbes' radiation apparatus for showing the 
increased amount of light emitted by a radiant in gloss or babam 
compared to one in air —Mr. A D. Michael read a paper on a 
supposed new species of Acarus, Dermalcichu\ heteropus, and 
Dr. E. Cutter's paper on a supposed Infusorian in the nasal 
passage in cases cd catarrh was explained by Mr. Stewart and 
commented on by the president —Discussions also took place on 
carbolic acid for mounting, and on the "Society" standard 
screw 

Meteorological Society, March 16.—Mr. G. J. Symons, 
F.K S, f president, in the chair—Kev A J. C. Allen, F 
Chapman, Rev. E W Ford, G T Gwilliam, H 13 . Jupp, A 
Ramsay, and J Stokes were elected Fellows.—The President 
gave a historical skeLch of various clasfiOn of hygrometers, and 
described about 120 different patterns , after which an exhibition 
of instruments was held, showing various kinds of hygrometers, 
and also some new ms 1 ruments which have been brought out 
since January I* iSSo. 


scope of his symbolic method.—Pro£ Tail communicated a note 
on a problem in kinetics of peculiar difficulty. One of two 
equal masses, originally balanced on an Atwood's machine, 11 
set oscillating through a small arc. What is the subsequent 
motion ? The equations of motion ore peculiarly intractable, 
but may by suitable transformation be thrown into a form from 
which may be derived by simple inspection the general result 
that the oscillating mass moves under the action or a downward 
acceleration, so that the mixed potential and kinetic ctieigies 
tend to become altogether kinetic. When both masses are set 
oscillating, a further complication is of course introduced, and 
it is found that the moss that is oscillating through the greater 
angle is subject to a downward acceleration. 

Vienna 

Imperial Academy of Sciences, Match 17—V Buig 
m the chair—C. Ludwig, studies made at the Physiological 
Institute at Leipsic during the time of 1879-S0 —Dr. L. Boltz¬ 
mann, enunciation of formulee useful for determining the number 
of diamagnetism —Dr Synas Klemencic, relating to the deta^ 
mmation of the proportion of the maguetical to the dynamical 
unit of the intensity of circuit —Dr F. Streintz, on decomposi¬ 
tion of water on plaUnum-electrodes caused by the discharges of 
Leyden-jars —E. Ratkay, on Exoascus Witinert.— ProfT Dr. 
Ldm. Keitlinger and Dr. F. Wocchier, on the " disgregatiou " of 
electrode^ by positive electricity and explanation of the figures 
of Lichtenberg —Dr P Wesefsky and R Benedikt, a sealed 
packet containing the description of some new dyeing materials 
— Josef Wentze, on the flora of the Tertiary diatomex-slate at 
bullodit? (Bohemia), central chain of mountains —II Scbroetter, 
on the oxidation of Borneo lace Lute —E Stefan, on the equili¬ 
brium of a solid clastic body at a different or variable temper¬ 
ature -Dr Ernst y bleischl, physiologico-opticnotes.—Dr T. 
Puhij, on radiant electrode-matter (third paper). 


Vietona (Philosophical) Institute, March 21.—Mr. J F. 
Bateman, F.R.S., rend a paper on meteorology, in which he 
analysed the causes of a variation of rainfall m the United 
Kingdom In the discu&sion special remarks were made as to 
the esuses and effects of* the almost tropical rainfall that once 
obtained in these islands, after which a paper on Indian rain¬ 
fall, by W P. Andrew, was read At the close of the pro¬ 
ceedings it was announced that Prof. Balfour, F.R.S., would 
read a paper on the visible universe at the nest meeting. 

Edinburgh 

Rpyal Society, March 7 —Lord MoncriefT, president, m 
the chair —The President read the second part of his paper on 
the rise of the constitutional idea In the hnlf-century that 
elapsed after the publication af Buchanan's 11 De Jure Regm 
apud Scolus," important political changes were taking place and 
were shaping themselves, under the skilful 'hand of James VI. 
of Scotland, especially after his accession to the English throne, 
towards a despotism that would place the king alongside the 
arbitrary monarchy of the Continent. Charles I. nowever lacked 
the kingcraft to cany on successfully this policy of diminishing 
the power of the Parliament; and in 1644, in the heat of the 
content between King and Commons, Samuel Rutherford pub¬ 
lished his " Lex Ilex," which contains the first enunciation in 
the English language of the true rationale of the British Consti¬ 
tution. Passing on to the time of the Commonwealth, his lord- 
ship touched on the famous controversy on the divine right uf 
kingship between Salmazins and Milton, a controversy which 
was continued by Hobbes and Harrington. Lastly, the paper 
discussed Algernon Sidney's iwork on Government, which was 
characterised u out of sight the best and ablat of the list.—Dr. 
D. J Cunningham, in a paper on the intrinsic muscles of the 
mammalian foot, gave an interesting account of several of the 
moat striking modifications that occur in Lhc arrangement of 
these muscles in different animals. The typical arrangement of 
three layers of four muscles each was found in certain marsupials, 
and the demtiou from this typical arrangement could be 
grouped in two classes—those that resulted from division, and 
those that reunited from fusion. The peculiar modifications in 
Lhe ox, horse, npe, baboon, gorilla, and man were specially 
referred to, many af these deviations bang af the nature of 
degeneration or retrograde development.—Mr. A H. Anglin 
communicated a paper on the expansion of rational fractions — 
Dr, A. Mooferlane, in bis third paper on the algebra of relation¬ 
ship, showed the nature of the problems that came under the 
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MIND IN ANIMALS 

Mind in Animals By Prof. Ludwig Buchner, author of 
“Force and Matter, 1 ’ &c Translated, by the author’s 
permission, from the German of the Third Revised 
Edition, by Annie Besant. (London Free-thought 
Publishing Company, 1880 ) 

HE translation into English of Buchner’s work on 
“ Mind in Animals” (which was originally published 
in 1876) cannot but be welcome to persons of all shades 
of opinion, however greatly opinions may differ as to the 
auspices of the Company which has undertaken and 
published the translation The Company, among oLher 
things, undertakes the tianslation of works from foreign 
languages in the form of a senes entitled “ The Inter¬ 
national Library of Science and Free-thought,” and of 
this senes Buchner’s work on “Mind in Animals 71 con¬ 
stitutes the first member It is to be hoped that the 
subsequent efforts of the Company in this direction will 
prove as useful and beneficial as the one wc are about 
to considei The translation has here, on the whole, 
been well done, nlthough occasionally we meet with an 
awkwardness of construction which a little more care 
in re-casting the sentences might easily have obviated. 
The work itself is without question a highly valuable 
compilation of fat ts relating to Comparative Psychology, 
and therefore its translation into English supplies a 
fitting ot Crision for our endeavouring to recommend il to 
the notice of English readers 

Although the work is called "Mind in Animals,” and 
fills between three and four hundred closelj -printed pages, 
it only deals with the psychology of articulata, and even 
of this com para lively limited group it treats only of four 
orders, viz the 1lyminoptcra, Ortho fitrra, Arachnida^ and 
Colcopttra No one, however, can read the work and 
feel thaL this limitation of its subject-matter is a defect, al¬ 
though in view of it the title might perhaps have been 
appropriately changed to “Mind in Insects” 1 As he 
says in his preface, “ the author has not thought it neces¬ 
sary to widen the circle of his observations over the 
whole of the comparatively nanow and yet infinitely wide 
and rich sphere of intelligent insect life ; he considers it 
better . to treat a single species thoroughly, rather than 
many species cursorily and superficially,” &c Such being 
the author’s aim, he appears to have read most of the 
existing literature upon the subject that is worth reading, 
and then made a compilation, tolerably well sifted, of all the 
more lmpoitant facts These he has presented in a form 
at once highly entertaining to a general reader of the 
lowest intelligence, and most useful alike to the working 
naturalist and the evolutionary psychologist. The labour 
represented by the result is very considerable, and Buch¬ 
ner deserves all thanks and praise, both from the scientific 
and noil-scientific public, for the patient industry with 
which, like the ant or the bee that he is so fond of up¬ 
holding as a model, \ 1 has collected and arranged his 
materials. 

More than three fourths of the book is devoted to ants 
and bees, and this portion constitutes a compendium of 
facts regarding the psychology of these interesting animals 

1 Thfl Arachmda nre called by Dflchncr insect*:, in Accordance with papular I 
usage I 
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which we do not hesitate to rcgaid as the most instructive 
that has hitherto been made There arc hbwever no 
original observations in the book—or rather no original 
observations iccorded as made by Buchner himself, for 
there aie several highly interesting observations recorded 
as made by friends and correspondents Some of the 
more important of these wc may here present. 

Herr Lclir, a 11 bee-keeping fnend of the author,’’ 
noticed that when I11* bees wcie attacked by dysentery, 
and 11 no longer able to retain their cscremenLs, one hive 
suffeied less than the others.” Investigation showed that 
the bees of this hive had made a drain from the upper 
part of the hive, "where they were accustomed Lo sit 
together dm mg the winter/' to the txtciioi 

The same ( 5 ) friend observed that when the wind blew 
down one of his hives and he rcplat ed it, a few days later 
“ the bees had left then old home in the lurch, and ined 
to enLei other lmci, clearly because they could no longer 
trust the weather, and feared that the terrible accident 
might again befall them ” 

Another friend, Herr Schluter, saw a hornet catch a 
cicada, sting it, and tr> to fly off with Lhe bulky prev 
The hornet’s strength not being sufficient to enable it to 
fly with the cicada fiom the ground, it dragged its burden 
up the slump of a mulberry-tree that sLood close by. 
Airived at the top of the stump—twelve feet from the 
giound- it rented for a moment, gusped iLs victim firmly, 
and flew off with it to the prairies That which it was un¬ 
able to raise off the ground it could now cairy easily once 
high in the air PJ 

Again, lleri Merkel communicates the Billowing He 
saw a little giey wa*p diagging a long catei pillar lo its 
hole Arrived Lheie, it put one end of the caterpillar over 
the hole, “and went to the oilier end and lilted it up so high 
that the caterpillai fell m But a piei c of it stuck out ” , 
so the wasp pulled iL out, and, layingit down neai the hole, 
“went in again and biuughtout seveial little stones of the 
size of small peas lt then again let the caterpillar fall 
into the hole 111 the way descubed ’ This time it was 
quite absoibcd by the hole, and was buried by the wasp. 

More inteiesting is an obseivalion due to Herr -Nolle- 
bohvn, Inspector of Buildings at Kailsruhe, who carefully 
syringed off all the aphides from a weeping ash 111 March, 
to the great benefit of the tree But in June he was 
astonished to see multitudes of ants lunnmg up and down 
the trunk of the lice, busied 111 c.ulying up aphides all 
over the tiee 111 older to 1 e-stock it, and “ after some 
weeks the evil was as gical as ever.” 

Agun Herr lheueikauf showed Huchun a maple tree, 
round which he had “smeared about a foot-width of the 
ground with t.ir, 1 in older Lo check the mischief caused 
by ants cultivating aphides, But llic ants on the tre 
Lurned back on finding the tar, and “ earned down aphides, 
which they stuck down on the tar om aficr another, until 
they had made a bridge over which they could cross the 
tar-ring without danger ” 

Highly interesting also is an obseivation communicated 
to the author by Herr Kieplin concerning die Ecitons 
crossing streams, which 1* even more wonderful than any¬ 
thing that has been related of these wondeiful insects by 
Bates or Belt. 11 If no natural bridge is available for the 
passage, they travel along the bank of the river until they 
arrive at a flat sandy shore. Each ant now seizes a bit of 
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dry wood, pulls it into the water, and mounts thereon 
The hinder rows push the front ones even further out, 
holding on to the wood with their feet and to thetr com¬ 
rades with their jaws In a short time the water is covered 
with ants, and when the raft has grown too large to be 
held together by the small creatures' strength, a part 
breaks off and begins its journey across, while the ants left 
on the bank busily pull their bits of wood into the water 
and work at enlarging the ferry-boat until it again breaks. 
This is repeated as long as an ant remains on Lhe shore.' 1 

Similarly, Dr, Ellendorf informs the author that he has 
witnessed ants using a straw for a bridge across a saucer 
of water which he had placed as a barrier between the 
ants and his provisions He then pushed the straw about 
an inch from one of its two landing-places After much 
confusion and crossing of atennae, Lhe ants “soon found 
out where the fault lay, and with united forces they quickly 
pulled and pushed the straw until it again came into con¬ 
tact with the wood, when the communication was again 
restored " 

The same observer communicates another very interest¬ 
ing observation on the leaf cutting ants He interrupted 
a marching column by placing a withered branch across 
their road The loads were laid aside by more than a 
foot's length of the column, and the ants began on both 
sides of the branch to tunnel beneath it, and when the 
tunnel was completed “each ant took up its burden again» 
and the march was resumed in the most perfect order ” 

These being the most important additions which Prof 
Buchner's work has made to our previous knowledge of 
insect psychology, we shall now proceed to make a few 
criticisms upon the work as a whole. In the first place, 
the author is not quite free from the failing common Lo less 
critical writers on animal intelligence, of admitting dubious 
cases without sufficient reserve Thus, for instance, on 
no better authority than Plutarch, he gives (p 57) a case 
11 related by a certain Cleanthcs,” of ants going from one 
ant-heap to the entrance of another, carrying a dead ant 
Other ants came ouL of the visited heap, consulted with the 
bearers of the body, went back again and brought a worm 
“out of the depths of the nest, which was evidently in¬ 
tended to serve as a ransom for the dead body Then 
the ants which had brought the corpse left it lying there, 
and earned away the worm instead ” He then adds, 
" However incredible this may sound, it is beyond doubt 
thaL ant* and bees have been seen carrying away and even 
burying their dead, and of this further details will be given 
later ” As the fact of “ burying v 19 highly dubious, we 
looked forward from this statement to afterwards meeting 
with some new evidence upon the subject, but in the 
case of ants only found the unsupported assertion of 
Dupont, followed by a confusion of the well-ascertained 
fact that ants carry their dead away from their nests, with 
the inference that they bury them (p 167), while in the 
case of bees we only met with (p. 249) a very flimsy 
anecdote, which we had previously read in Watson's 
u Reasoning Powers of Animals,” quoted from the 
Glasgow Herald on the authority of an anonymous corre¬ 
spondent ; it presents a pathetic account of two Dees 
flying out of a hive “ carrying between them the corpse of 
a dead comrade, 11 till, after searching for a suitable hole, 
they “ carefully pushed in the dead body, head foremost, 
and finally placed above it two small stones. They then 


watched for about a minute before they flew away"—no 
doubt, of course, performing some appropriate funeral 
service. And this is the evidence on which the earlier 
statement rests, 11 it is beyond doubt that ants and bees 
have been seen . . burying their dead 1 ’ I Such cases 

of careless judgment, however, m admitting alleged facts 
on wholly inadequate evidence, are fortunately in this 
work exceptional. 

Another point on which criticism has to be offered 19 
the frequent failure of references Important facts are 
constantly stated without any information being supplied 
as to the authority on which the statements rest. Again, 
even when the authority is stated, after the first time of 
quoting the reference is always to loc cit , 50 that unless 
the name of the work is carried in the reader's memory, 
he has to hunt back through an indefinite number of 
pages of Letterpress till he finds it 

Another feature of the work which must be considered 
a blemish upon it as a work of science, is a perpetual 
breaking out of allusions to matters religious and political. 
The strong bias which the author displaj s in these digres¬ 
sions, apart from being singularly out of place in a treatise 
which aims at scientific method, constantly leads him 
into obvious fallacies. For instance, when speaking of 
ants, he asks, “ Why should we take it for granted that in 
a perfectly free community men would only work if com¬ 
pelled, when these animals give proof that such a free 
commonwealth is very possible, and is compatible with 
the voluntary work of all?” Certainly anyone who is 
disposed to take such a supposition for granted, would 
scarcely be convinced by surh a false analogy as that 
between an ant and a man ; and he might very easily 
show up the nonsense by replying, " Why should wc lake 
it for granted that men in a perfectly free community 
would work without compulsion, when the grasshoppers 
give proof that such a free commonwealth is very possible, 
and is compatible with no woik at all?" Such is the 
logic of many of these passages, and wc do not think 
that in others of the same kind the sentiments are much 
more fortunate. It is, for instance, to be doubted whether 
the following picture of " the widest Socialism and Com¬ 
munism " as revealed in bees, and held out as an example 
for humanity to imitate, will prove as attractive to the 
eyes of all his readers as it evidently appears to the eyes 
of the writer. “They have no private property, no 
family, no privale dwelling, but hang in thick clumps 
within the common-room in the narrow space between 
the combs, taking turns for brief nightly repose” (p. 266) 
On all such matters opinions may legitimately vary, but 
allusions to them are, as we have said, out of place in a 
treatise on Comparative Psychology, 

Coming next to criticisms of a more purely scientific 
character, we have first to notice a meagreness with 
which the whole subject of instinct is treated. In his 
anxiety to combat the supernaturalists, Buchner errs on 
the side of too closely assimilating the psychological 
faculties of insects with those of men. That 15 to say, he 
endeavours to explain most, if not all, instinctive action 
as being one with u reason 11 and "reflection " Hut it is 
an enormous and damaging mistake in Lhe cause of 
evolution to disparage the distinction which unquestion¬ 
ably exists between mind in animals and mind in man 
The function of an historical psychologist is Lo explain 
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tbe origin of instincts and the development of rational 
thought—not to slur the two together as presenting but 
little difference to be explained. Yet m two chapters 
devoted to instincts we have in this treatise scarcely a 
word to explain their probable mode of origin, and 
nothing to show how they may be supposed to have deve¬ 
loped into reason. This " inverted anthropomorphism ,J 
constantly leads the author into statements which are 
little less than absurd—as, for instance, when speaking of 
the wedding-flights of bees he observes that their leaving 
the hive to copulate in the air lt seems as though a feeling 
of modesty prevented the queen from performing this act 
before the eyes of the crowd 11 
Again, even in the few places where he does touch 
upon the origin of instincts, his treatment of ihe subject 
is most unsatisfactory. Taking, for example, his remarks 
on the difficulty presented by the case of neuter insects 
being derived from parents which display totally different 
instincts from their progeny, he adopts the view that 
fertile females were originally workers, lost their working 
instincts by degrees, but now leave them as perpetual 
legacies to their barren offspring. Now, although this 
view may be taken as a mitigation of the difficulty, it 
certainly cannot be taken as a full “answer 11 to it 
Buchner very lightly passes round a mountain of trouble 
where he says, " that this opinion, if correct, would also 
apply to the other social insects, and especially to ants, 
scarcely requires special argument 11 This is a most 
astonishingly complacent way of eluding what Darwin 
calls "the climax of difficulty” which is presented by 
several castes of workers having instincts differing, not 
only from their fertile parents, but from one another. 
The hruih is that Lhe Lhcory advanced by Buchner is 
alone clearly inadequate to meet the facts , and he does 
not appear even to have read, or else to have cntiiely 
forgotten, the gem of condensed and candid reasoning 
upon this subject by which the beautiful theory concerning 
it is rendered in the u Origin of Species " 

Lastly, even as to matters of fact there are some 
criticisms to be made. A serious sin of omission is to be 
complained of in the description of the habits of the leaf¬ 
cutting ants, in that no allusion is made to the theory of 
Bates—which having been since supported both by Belt 
and Muller, deserves to be regarded as highly probable, if 
not virtually established—concerning the object with 
which the leaves are cut and garnered, namely, to grow 
fungi upon. Again, in dealing with the so-called agricul¬ 
tural ant the author is, we think, somewhat too definite in 
his statements as to these insects planting seed. So far 
the remarkable story on this head rests on the unsupported 
authority of Dr Lmcecum (not Linecum,as repeatedly mis¬ 
printed), and although it may prove true, ought not, until 
amply corroborated, to be thus unreservedly accepted. 

Other criticisms of the same kind might be passed, and 
we cannot help feeling it would have been well to have 
added a short chapter to the translation bringing the 
literature of the subject up to date, and likewise an index, 
but enough has been said to signify our general estimate 
of the work. In all matters of fact it is, as a rule, most 
accurate and comprehensive. In its philosophy it is not 
strong. But as a whole it is a decidedly valuable addition 
to the literature of Comparative Psychology. 

George J. Romanes 


AMERICAN INDIAN LANGUAGES 

Introduction to the Study of Indian Languages By J 
W Powell. Second Edition. (Washington Govern¬ 
ment Printing Office, 1880) 

HIS is one of the most useful of the many useful 
works issued under Mr Powell's able management 
by the ethnological bureau of the Smithsonian Institution, 
lt was OTigmally published in 1877, and it is satisfactory 
to find that another edition has so soon been called for. 
At the same time one cannot but regret that this oppor¬ 
tunity was not taken to somewhat modify the title, which, 
as it stands, is apt to deceive the unwary The book is 
in no sense an abstract treatise on the nature, structure, 
or classification of the American languages, either legarded 
independently or in relation to other foims of speech. It 
has nothing to do with the philosophy, or even with the 
grammar of Lhese idioms taken collectively or individually 
Its object, if less ambitious, is perhaps far more useful in 
the present state of these studies. American philologists 
have confessedly shown a disposition to dogmatise on the 
morphology of the native idioms, and have indulged in 
some very wild speculation on utterly insufficient data 
regarding their origin, development, and affinities The 
old school of etymologists, who held that Eliot’s Massa¬ 
chusetts Bible was mciely a thinly disguised form of 
Welsh, th.it Delaware and Lapp mere first cousins, and 
that Basque sailors stranded on the Brazilian seaboard 
could hold converse with the Tupinambas and other 
Guaram peoples of that region, has had its day But it 
has been succeeded by another, which, if slightly more 
cautious, is scarcely less extravagant, and which, not¬ 
withstanding the warning voice of science, still nourishes 
in both hemispheres. It will suffice here to rcfci to the 
astonishing theories seriously advocated by the late Abbi 
Brasseur de Bourbourg on the relations of the Maya- 
Quichd and Aryan families, by the Abbd Petitot on the 
Athabascan and Chinese, and quite recently by Mr. John 
Campbell of Montreal on "The Hittites in Ameiica." 
"TheAleutans and Barabra," writes the last-mentioned 
authority, "agree in being worshippers of the sun like 
other Hittites, in the manufacture of red waterproof 
leather, and in their manner of adorning the head. . . 
Physical ethnology would never have dreamt of uniting 
white Basques and Circassians, black Nubians, yellow 
Japanese, and red American Indians, but philology, 
which knows no colour but that of words and construc¬ 
tions, makes them one. It may be that in the Barabra 
we shall yet find the purest surviving form of the ancient 
Hittite language Some of its numerals help to connect 
those of the Peruvian dialects with other Hittite forms." 
One thing more surprising perhaps than such insanities 
is their appearance m the pages of a professedly scientific 
journal ( The Canadian Naturalist and Quarterly Journal 
of Science for August, 1880, p. 359). 

A wholesome check to writers inclined to indulge in 
tendencies of this sort is afforded by the modest and 
unpretending character of the work under consideration. 
It is put forward simply as a guide and aid to students in 
the collection of linguistic materials in a very wide field, 
where the labourers are still too few for the urgent and 
extensive character of the work to be performed. It 
thus brings us back to the domain of hard facts, wisely 
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reserving 1 all speculation for a time when these facts will 
have been accumulated in sufficient number to afford a 
sound basis for more general inductions " The book is 
a body of directions for collectors" (Preface vi ) It is 
divided into three chapters, one 11 On the Alphabet," 
another containing "Hints and Explanations," and a 
third supplying a large number of forms or " Schedules '* 
to be filled up by the collector The chapter on the 
Alphabet aims at establishing some unifoirn system of 
spelling for all the naLive tongues, and puLs forth a com¬ 
prehensive scheme embodying many useful suggestions 
well deserving the attention of our u spelling lefonners '* 
These are summed up in a few fundamental rules, the 
chief of which are the exclusion of all characters and 
diacritical marivt. except those found in ordinary English 
punting offices, and the lcstnction of each sign to a single 
sound The difficulty of adapting the Roman system to 
the Indian tongues will be understood when it is stated 
that "there are piobably sounds in each winch do not 
appear in Lhe English 01 any other civilised longue, and 
perhaps sounds in each which do not appear in any of the 
othci'i, and fuilher, that there are perhaps sounds m each 
of such a chat.icier, or made with so much uncertainty, 
that the ear is unable to clearly determine what these 
sounds me, even after many years of cMorL" (p 2). 
Nevertheless the difficulty is manfully faced and laigely 
overcome by tlie scheme heic adopted, which is founded 
on one originally proposed by Prof. J D Whitney, and 
which 13 consequently at once srhularly, simple, and 
comprehensive A tew impro\ements mi^ht here and 
there be suggested, but 011 the whole there is little to 
complain of, except perhaps the use of tlic cucumflex (a), 
to mark both a long a sound, a^, in a //, and a short u 
sound as in but Some confusion is caused by an 
awkward misprint at p 5, whcie this ft appears instead of 
the German it. It might also perhaps be belter to indicate 
excessive vowel length by doubling the vowel as in Dutch, 
than by the clumsy addition of the sign + Thus uiaan 
rather than mu + 11 

Ch 1 pier If contains a number of well-digested and 
Lerselv-expressed remarks on dress, ornaments, dwellings^ 
implements, food, colours, plants, animals, medicine, 
social organisation, kinship, government, and many other 
topics, whic h at first si^ht seem to have htlie connection 
with ihe subjec t of American philology But the author 
has widely endeavoured thus ri to connect the study of 
language with the study of other branches of anthro¬ 
pology ; for a language is best undeistood when the 
habits, customs, institutions, philosophy—the subject- 
matter of thought embodied m a language are best 
known The student of language should be a student of 
the people who speak the language ; and to this end the 
book has been prepared, with manv hints and suggestions 
relating to other branches of anthropology” (Preface vi.). 
But besides these matters the chapter contains what will 
be welromed as a boon by all linguists, a reprint of J. H 
Trumbull's masterly paper lf On the Best Method of 
Studying the North American Languages," originally 
published 111 the 1 1 ansactions ot the American Philological 
Association, 1869-70, but strangely neglected by many 
subsequent writers on the subject- No other treatise 
perhaps of equ il length contains so clear and philosophic 
an account of the peculiar genius and morphology of 


these polysynthetic tongues A great deal of space is 
devoted to the question of kinship, the true basis of Indian 
tribal society, and this intricate subject is fully illustrated 
by a senes of four ff kinship charts" or genealogical 
diagrams, which the original investigator will find of the 
greatest service in collecting and arranging his materials. 
The general student will also find them extremely useful 
m comparing the American systems of family relationship 
with those prevalent especially amongst the Dravidians 
of the Deccan and the Australian aborigines Too much 
importance has perhaps been attached to resemblances of 
this sort in tracing racial affinities, but their significance 
in the history of the evolution of human culture is 
undeniable Connubial society develops into kinship 
society, or the dan, in which all Lhe members are blood 
relations, whence the tribe and nation It is remarkable 
that Lhe connubial, or lowest form, still so prevalent in 
many parts of the eastern hemisphere, seems to have 
long disappeared, at least from the norlhem half of the 
New World, although some of its customs, especially 
those associated with kinship, still survive in the more 
advanced tribal state This explains the barbaric wealth 
of family nomenclature with which the Indian languages 
arc still encumbered In the printed forms, or schedules, 
of which Chapter III exclusively consists, the terms of 
relationship occupy about forty pages, and indude 
hundreds of complicate affinities such as, lf my father's 
elder brother’s daughter’s daughter's daughter's daughter/' 
"my father’s mother’s brother’s son’s son’s son’s son,” 
"my mother’s father’s brother's son’s daughter’s daughter's 
daughter," u my mother’s mother’s sisLer’s daughter's 
son’s daughter’s daughter/' “my mother's elder sister’s 
daughter's daughter’s daughter’s husband" For these, 
and even more intricate degrees of parentage, many native 
tongues supply equivalents, which the collectors are 
accordingly lequired to discover and insert in the blank 
columns prepared for the purpose in the schedules The 
airangement of the other matter contained in these 
schedules seems to be somewhat needlessly involved. At 
least the advantages aie scarcely so obvious as the incon¬ 
venience of breaking up the strictly lexical part into 
upwards of twenty sub-headings, instead of lumping the 
whole in one general vocabulary arranged alphabetically. 
Experience has abundantly shown how troublesome is 
the use of such minutely-classified lists of words even for 
the compiler This remark does not of course apply to 
the lists of sentences (Schedules 26-9), which appear to 
have been carefully prepared, and are well calculated 
to bring out the structure and varied grammatical forms 
of the Indian languages. A. H Keane 

LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return , or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com¬ 
munications containing inUrexttng ana novel foots.] 

Hot Ice 

The letter of Mr. Perry (Nature, vol. xxiii p. 288) la 
answer to mine on the subject of Dr. Camelle/i experiment 
(p. 264) has remained a long time unanswered, partly because I 
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was led by the letter to suppose that Prof. Ayrton himself might 
have something further to say regarding his views a.s soon as he 
returned to England, but mainly because I did not see any point 
in it specially requiring an immediate reply I find however that 
a considerable amount of cautious scepticism and suspense of 
judgment still prevail on the subject—a scepticism which Prof 
Herachel's enthusiastic letter of a month ago (p. 383) has not 
gone far to remove, because, though there can be no doubt of his 
confirmation oF the fact that ice In a hot vacuum is infusible 
and disappears slowly, there is nothing in his letter confirming 
the hypothesis that it is hot , which is the only pmnt under 
discussion. 

Now for my own part I fully and unreservedly accept this as 
a fact, not only on account of Dr. Carnelley’s experimental 
evidence, but aho because I imagine myself to perceive exactly 
why it occur", and indeed that it might conceivably have been 
conjectured as probable beforehand 

My present communication therefore is merely to remove ns 
far as posable any.seme of mystification which Prof Perry's 
letter may have tended to produce, and to indicate the ground of 
his error. 

Professors Ayrton and Perry, with their stiff paper models, 
start, if £ am not mistaken, on the assumption that the ordinary 
equations deduced from the two laws of thermodynamics will 
apply to the case and this is exactly how 1 started mysclF I 
considered that it was necessary to investigate the behaviour of 
a substance whose properties were defined, not by two inde¬ 
pendent variables, as is usual, but by three; the pressure, 
quantity of solid, and temperature, being all three arbitrary and 
independent of each other in the Carnelley experiment , and I 
extended Clausius’s general equations to suit this case But it 
was very soon evidrnt that they did not Apply at all, and for this 
reason, lhai the second law is only true fur processes that arc 
reversible , and the tuhlimation of hot ice is essentially an irrever¬ 
sible process This is indeed the whole gist of the matter, and it is 
entirely due to tins that the ice gets hot Ordinary evaporation 
of a liquid below its boiling-point against a pressure less than 
its 11 va|jonr-tension ” is an irreversible process, and accordingly 
the temperature is perfectly indefinite, and depends on the rate 
of supply of heat and on the rate of evaporation. So also with 
ice above the boiling-point, that is, ice subliming under a less 
pressure than the vapour-tension, its temperature depends 
simply on the rate uf supply of heat and on the late of evapo 
ration, iso far everything is perfectly simple and absolutely 
certain. 

The only possible question that can anse is whether internal 
disintegration of the solid will not set in and prevent its rising 
above the boiling-point wl ethci in fact a "olid cannot boil as a 
liquid does 1 have given reasons for believing that in a solid 
formed in vacuo , or without air bubbles, and constantly rising 
in ternpeiature, this will not occur, and I deny lhat under these 
circumstances it is in a particularly unstable condition analogous 
to that of FUperheatea water on Lhe point of “ boiling by 


This however I fully admit is a pmnt dirtincLly open to dis 
cussion, and I imagine that without an experiment one could not 
feel at all certain about it. lint personally I feci that the evi 
dence already given us by Ih Camel Icy, together with the 
theoretical probability indicated in my former letter (p 264), is 
sufficient and conclusive. 

It was no doubt somewhat staggering to learn (Nature, vcjI. 
xxui. p. 341) that Prof. McLeud, with his well-known experi¬ 
mental skill, should have hitherto failed to repeat lhe experiment, 
or to get the ice at all above zero; 1 but I take this as an 
instructive example of those rare cases where refined expen. 
mental appliances are obstructions rather than aid", for I believe 
the failure to he simply due to the fact that Prof Mcleod’s 
vacuum was far too perfect, and the evaporation therefore so 
rapid that the ice did not have a fair chance of showing ith 
willingness to ri«e in temperature, it could not in fact get even 
u high as o° C. But if Prof, McLeod will discreetly spoil 
his vacuum until the pressure is only just below the vapour- 
tension corresponding to the temperature bhown by his thermo¬ 
meter, I have no doubt that he will see the ice me to any 


1 Since this wai in fcyp* I have received, by the kindness of M Boulter* w, 
a copy of a paper read by him before (he St Petersburg Academy of Sacneee, 
in which he a u minor net lhe viawa which have ojipeand on the subject, raJalw 
hi* failar* to repeal the Mponment, eunleaaei himielf ■ ooeptic It 
Would hoi be duing justice 10 U Dootlerow’s con fully-wrought memoir lo 
discuss it In o fool-note, but it 11 my imprcisiun that his failure 11 due to he 
■kjne caUM as lhat which I have venlured to tugged above ai ac»uhung foe 
Prof McLeod’s, vn too perfect apparatus and too great eiponmoiial «inll 


tempera Lure lie like*, and he will find that when it is crossing 
zero it will be utterly regardless of the fact 

The same kind uf statement applies to solid carbunic acid, on 
which 1 have made a few experiments with A view to raising its 
temperature I squeezed it into Llie ice form m a hydraulic 
pre^s (to diminish lhe evaporating sutfau), pul a thu ammeter in 
it, and held it over a fire The evaporation is so excessively 
rapid, however, that it lemamb apparently jurt. as cold as 
before 

I have not time to follow it up just now, but the obvious 
thing is Ln put it uiuLr pressure, ho as to diminish the tale of 
evaporation, and Linn heat it Lfiof. McLeod informs me that 
the boiling point of CO a continues below its melting | oint 
(which is giv. 11 by Fiankland a_s -57 0 C ), until the pressure 1* 
four aLnuisplims , so that anything jusL under fi ur ulinu pheres 
may be n( plied Lo this substance w ilh impunity, and it will then 
be exactly in the most favourable condition lor the Carnelley 
experiment, and [ have not Lhe slightest doubt llaL it can then 
be warmed, and if at the same lime Lhe pressure lie judiciously 
rind giadinlly increased, that it can be made as warm as one 
pleases until it has all disappeared. 

Experiment wuh stances olher than water however are 
likely to he more difficult, simply beciuse few substances have 
such a large laltnt heat lxilli in the liquid and gaseous condition, 
and therHoie few substances will be anything like so permanent 
and oulbvc the evaporation so long. Oliver J Lodge 

17, i’arkhui^l Bo id, N. 


'1 UP announcement made some time since by Dr CarncIIey 
that ice in vntuo cnuld lie raised to a lemperature far above its 
ordinary melting-point, ^cLiued so thoroughly 111 opposition lo 
the experience derived from lhe gieal work of HcgnaiiH on 
the tensions of vapours , and as it called for a complete 
change of ideia in 1 field in which 1 am much interested, and as 
Dr Larmlley asked oihers lo repeat his experiments, 1 was 
induced to examine far myself the experuntnts on which to 
curious a sLitcment was founded. 

I used I wo different methods - the Torricellian vacuum and 
the Sprengel vacuum As lhe expeument, as conducted by the 
TorntclJian method, cm e isdy be repeated by any one, and is 
much simpler in form than Dr Carncllcy's, 1 shall detail it. In 
the first phee I wished to obtain a cleai continuous piece of ice 
round the theunmuetri, os L)r. Cann-lley's method gave fiaky 
ice, which I found might lend to errors, owing to its discon¬ 
tinuity leaving ihe IhrnimmeLer bare in parts. To obtain clear 
ice the following method was used ,—Some distilled water was 
boiled in a tesi-tube A filled with a twn-huled stopper, with a ther¬ 
mometer through one hole dipping inio Lhe water, when all the air 
was expelled, a glass plug was pressed into the other hole against 
the issuing suam, and the whole allowed to cool, and ihenfm/eu 
in a freezing-mixture A long necked M German Morence 
flask” was then rimed with distilled watu and tilled with mer¬ 
cury, and also placed 111 a freezing mixture. The tube a was 
then gently warmed wuh the hand, and Lhe plug of ice adhering 
to the ihei ammeter withdrawn. The glass plug m the second 
hole in the stopper w as then replaced by a marine Inrometcr- 
tnbe of about forty inches in length, having been drawn out 
about four inches fi 1 on the top to iacilitnte sealing. The plug 
of ice round the thermometer was then inserted into the neck of 
the flask full of mercury, and the stopper pressed home. This 
caused the mercury to rise in the barometer-tube, and Lhe whole 
was then inverted as at d; and when the mercury had all 
run out, the fall tube was melted through at the constric¬ 
tion li, leaving a 'lomcelhau vacuum above The fla^k wa* 
now laid on its side in n freezing mixture and well covered over 
wuh ice and salt as at c Afur a few minute*, to allow the 
receiver to cool, heat was applied to the neck of Lhe flxbk with 
a Bunsen lamp, and evrn with a blowpipe, till the glass -oftened, 
but the temperature of the thermometer did not rise until some 
pert of it became denuded 1 of ice, or until air had been admitted, 
lhe experiment was repeated again and again, but in no case 
while the vacuum was intact could the temperature of the ice be 
ratted materially above lhat of Lhe receiver. If the temjieraturc 
of the receiver was - 12°, then Lhe icc was a little ever - 12°, 
say al>out - 11°, bat never more than Lwo degrees above the 
receiver, although the glass utmost in contact with llie ice wax at 
its softening point. This is exactly what we would expect from 
Regnault’s experiments, the temperature of the receiver deter¬ 
mines the vapour tension, and therefore the “boiling point" or 
the ice, The ice was certainly never hot, and was not even 
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infusible, because when pressed against the hot glaii it at once 
Bplashed out, freezing again in long thin flakes when it obtained 
free space for evaporation, All the heat passing to the ice is 
used up in volatilising it, and increase of the source of heat merely 
increases the rate of evaporation, as in the case of water boiling 
under atmospheric or other constant pressure; provided the 
condenser be efficient. These experiments were repeated with 
different thermometers and thicknesses of ice, varying from 
\ Inch to the thinnest film, ^ inch, or thereby, and the tempe¬ 
rature of the ice was always dependent upon the temperature of 
the receiver (when vacuous) ana quite independent of the tem¬ 
perature surrounding It; the latter merely determining the rate 
of evaporation Whenever a hole appeared in the ice covering 


the thermometer the latter roie, and if close to the hot glass rose 
rapidly. When the ice wore away, as shown at d, the temper¬ 
ature registered by the thermometer could be made either over or 
under zero. If the source of heat was made to play upon the top 
of the tube, then the temperature would read over zero say 6°, ana 
if made to play oa the bottom it would read - 8°, the receiver being 
- 12". When however the ice was made to lie on the upper side 
of the thermometer by turning the latter round, the temperature 
could not be raised over zero, and sometimes not over - 4". 
These experiments were repeated by exhausting with a Sprengel 
pump, and it was invariably found that the pressure of the gas 
or vapour in the receiver determined the temperature of v<3a- 
tibsation of Lhe ice, and when the "vacuum" contamed only 



water vapour the temperatures of the receiver and of the ice round 
the thermometer (however far apart they were placed) were prac¬ 
tically the same. For instance, let the receiver be — 5°, then 
the thermometer in the ice is also - 5 0 or - 4", now let the 
receiver be suddenly cooled to - 14“ while the flame round the 
ice u urged to a higher temperature, the ice will nevertheless 
fall to - 13 0 or thereby , in short, the temperature of the " boil¬ 
ing" ice is determined by that of the receiver, while the rate of 
Its "boiling 11 is determined by the temperature of the tube 
surrounding it. The ice remains perfectly dry, but if air be 
admitted or the receiver be raised above 0°, melting takes place. 

A-> it has been objected that the thermometer might yield 
anomalous readings under such conditions (though why I cannot 
see), another method wa^ tried, as shown at E. A small bulb 


Being a reader of Nature, I have become quite interested 
in Mr. Thos. Caraelley 1 * experiments with hot ice Although 
Mr. Curncllcy’s experiment* would seem to lie sufficiently accu¬ 
rate to prove that the ice wa* in a heated condition, I would 
still like to oTer an additional method to heat the ice, and alsi 
a method to test for heat in the Ice. To heat the ice I would 
suggest a small coil of fine platinum wire placed in portion inth 
tube where the water is to be frozen, and the two end* of the 
coil passed through the side* of the tube and hermetically 
sealed. 7 

If now the water r be frozen around the coil, and a current 
of electricity passed through the wire of sufficient amount to 
heat the wire as much as might be determined upon, and the 


blown on the end of a tube open at the other end, and containing 
a little waler, had ice frozen round it, a* in the case of the ther¬ 
mometer, and was then placed in the flask as before, so that 
there was a piece of ice under ordinary atmospheric conditions in¬ 
closed in Lhe ice m vacuo The lube round the outer ice was now 
raided to the soflenmg point, but the ice in the bulb did not melt, 
and continued solid till the bulb was denuded of external ice bv 
evaporation, showing that the ice in vacuo was never over o" 
It appears then that ice cannot be raised above o* under any 
circumstances, and that the pressure determines the volatilising 
or "boiling” points of both solids and liquids, as Regnaulrs 
work would lead us to suppose. 

J. B. Han nay 

Private Laboratory, Sword Street, Glasgow 


ice yet remain frozen, there would seem to be no doubt about 
lhe ice having become heated by contact with the hot pUtmum 
wire. 

The method I would suggest to test for heat in the ice would 
be to take a couple of pieces of heavy platinum wire and pass 
through the sides of the tube and hermetically scaled as before, 
except to have a small space between the two end* of the wire 
on the inside of the tube, of one-eighth or one-quarter inch, or 
as much space as might be thought best. 

If now the water be froze n between the ends or all round the 
ends of the wire, and a small battery and galvanometer be pat 
in circuit with the terminals of the platinum wire, and a gas 
jet be applied to heat the ice, if the Ice becomes heated the 
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K lvanometer should show a stronger current of electricity pass 
j, on the principle that most! if not all, non metallic sub¬ 
stances that are conductors of electricity become better conduc¬ 
tors on the application of heat. I judge that the galvanuincter 
test would be a very perfect one. Georgr D. Richmond 
Lansing, Michigan, U.S.A., March 5 

The Oldest Fossil Insects 

I “shall be glad if you will afford me an opportunity of 
explaining one or two personal matters referred to in p, 11 of 
Mr. bcuadcr’s memoir on the Devonian Insects of New Bruns¬ 
wick, which was mentioned in your last number (pp 48j, 4) 
He very justly takes exception to some bibliographical and 
orthographical err01s committed by me in Trans. Entom Sue 
Lund. 1071, pp- 38-40, in a notice of fossil insects named and 
described by him, and naturally regards them as evidence of 
insufficient study of the literature relating to them It is difficult 
to say precisely what happened upwards of ten years ago, but I 
am satisfied that the mistakes urn t have arisen in one or the 
other of these two way* Either I attributed the authorship of 
the names to the person who first published figures of the fussiR, 
on the ground that names besLowcd upon insect-fossils by Lhc 
publication of description*-, without accompanying figure^ rank 
as mere 11 Catalogue’’ or MS. names devoid of priority , or else 
theyaie due to circumstances under which the citations were 
collated. Closely pressed fur tune, and without much experience 
m the art of citation, it is as likely as not that, after forming an 
opinion upon the plates and consulting the lelteipre s to see what 
the author had to say about them, I referred from force of habit 
to the title page of the vulume fur the date of publication and 
the author’s name, instead of turning to the heading of the article 
for this lafrt 

In the same page of his memoir Mr. Scudder alludes to the 
following passages in p. 39 of my work, over which we had 
some fun when he was last in England, though the strictures 
were not aimed at him moie llian at the others. “ Paleon¬ 
tologists have adopted a ridiculous cuuisc with regard to some 
insect fossils. Whenever an obscure fiagiuent of a well reticu¬ 
late insect's wing is found in a rock, a genus is str.nghtway set 
up, and the fossil named as a new species. The species is then 
referred to the Ephemendti, and is immediately pronounced to 
be a synthetic type of insects at present distantly related to one 
another in organisation This enunciation of synthetic types is 
often nothing less than n resort to random conjecture respecting 
the affinities of animals which Lhc writer is at a los to classify 
An insect allied to the Ephemertda which chirped like a locust 
(such as Xenoneuta is imagined to have been), is a tolerable 
sample of these synthetic types. When a fossil cum prises only 
a fragment, or even a complete wing of an Ephemerid, it is 
hardly possible to determine the genus, and impossible to assert 
the specifs. The utmost ihat can be learned from such a speci¬ 
men 11 the approximate relations of Lhe insect Neuration by 
itself is not sufficient to define the species or even the genera of 
recent Ephemenda ” What I meant to be deduced from this 
was tha*-, where in the nature of things actual precision is un¬ 
attainable, palaeontologists should be content to learn and state 
the 11 approximate relatiuns ” of fossil insects, and not presume 
upon the ignorance of scientific men in the matter of genera and 
species. Ami I fuither thought that Lhe Ephtmernia had erved 
quite long enough as an asylum for fossil cripples, I wished to 
intimate gently that refuse of other groups of insects should 
be henceforth 11 shot J> eke where. 

Mr. Scudder does not know by whom the Devonian insects 
“have all been regarded as allies of the Ephemer^a-.” My 
authority for stating such to have been the case U Sir John Lub¬ 
bock’s Presidential Address in Trans Ent Soc, London, v., 
Proc, cxxvm (1868), where " Haplophltbium Barn cm . . .'is 
referred to the Ephemerma,” and likewise 11 Plattphemera 
antiqua, Homothetusfossihs, Lithcntomon ffartu % and Xenoncuta 
antiquorum " are said to be “all Neuropterous and allied to the 
Ephemendffi." As members of this family they are quoted by 
MarEchnll. Dyscntus vetustus was not cited by Sir John ; but 
since Mr. Scudder now states it (p. 22) to be “most closely 
allied ” to Homothctuo, there was no harm done in classing it 
with the rest. 

T]ie reason why I thought, prior to the publication of Dr. 
Hagen’s leUer in Nature, that Plalephemera might have been 
an Ephemeron, was that in some respects Mr. Scudder’a figure 
presents an appreciable likeness to the neuration of the fore-wing 


in species of Paliugcma, of winch I possess unpublished 
drawings , but these certainly are not quite so odonaLous in 
detail as Plalephemera, Without inspecting actual specimen**, 
it is hazardous to pronounce an opinion abuut fossils 

A. E. Eaton 

Chepstow Road, Croydon, S W., March 28 
Oceanic Phenomenon 

From the description given by Dr Coppinger of the “enn- 
fervoid alga ” obseived on hoard II M is Alert some 200 miles 
to the southward of TungaUbu (Nature, vol. xxm p 482),.the 
conferva in question would appear to be of a species Mmilar to 
Lhat fruin winch the Red bea is said to ubl.un its name. Whilst 
proceeding up the Red bca in 11 M S Hornet during the month 
of June of last year, I had many opportunities or observing 
the dirty-reddish •■ciim on its suiface—a phenomenon w'hich must 
be familiar to all navigators of this sea Each of the little 
bundles composing it measured about ^ T th of an inch in length and 
in breadth, and contained from twenty Lo fifty filament 1 -, 
each filament being composed of a linear senes of short cells, 
and measuring g^th of an inch u\ breadth I did not observe 
the discoid bodies referred toby Dr Coppinger, but their absence 
inay be explained by aligning Lo this confeiva a particular 
season for the piouuction of these bodies Scattered among the 
bundles were tiny spherical bodies possessing a bristly appear¬ 
ance, which proved to be formed of a confused network of the 
filaments that cumposed the bundles 

This conferva would appear to have a very wide distribution. 
It was obseived by Mr Darwin near the Abrothos Islets which 
lie off the east coast of South America , and it is with regard Lo 
this phenomenon that lhe author of the “JJournal of the Beagle" 
thus writes ■—“ Mr Berkeley informs me that they are the 
same species (Truhodesmium erythurum) wnli that found over 
large spaces in the Red SeJ, and whence its name uf Red Sea 
is deuved In almost every long voyage some account is given 
of these conferva: They appear especially common in the L ea 
near Australia , and off Cape l.ccuwm I found an allied but 
smaller and apparently different species. Capt Conk 111 his 
third voyage remarks that the ‘ailors gave to this appearance the 
name of sea sawdust ” If, U GUPPY 

17, Woodlane, Falmouth, March 28 

The Banka of the Yang-tae at Hankow 

At the end of January, 1878, when the water-, of the Yang-tsc 
occupied their lowest level, I bad the opportunity of examining 
the left bank of the river immediately below the foreign settle¬ 
ment. The bank, which varied from thnLy to Lhirty-five feet 111 
height, did not present a single perpendicular face, but was cut 
up into two or mure terraces formed by the lingering or the 
waters at those levels for some extent uf lime A calcareous 
ltaui, homogeneous 111 appearance and dark in colour, cumposed 
the cntne bank with the exception of the upper portion, where 
a layer of sand a few inches in thickness separated two layers of 
laminated loam, each of them uf similar thicknc-s. After a 
little trouble I was enabled to observe lhat the apparently homo¬ 
geneous loam was made up of fine horizontal layers varying from 
one thirtieth to one-tenth of an inch in thickness, hut the lamin¬ 
ation wis often concealed, and it was only where the loam had 
bet 11 freshly broken away that the layers were sufficiently distinct 
to be counted. Shells were embedded in the loam, but mostly 
m the lower half of the bank ; those of the genus “Paludina" 
were the most abundant, whilst bivalves of the genua “ Cor- 
bicula ” occurred, but not in any numbers. The upper Lhrec 
feet of the river-bank w r ere riddled with the burrows of annelids 
and these burrows were often filled with little rounded masses of 
loam, evidently the excrementitious droppings of lhe worms. 

If, as in Lhe case of the alluvial valley of the Nile, it be con¬ 
sidered Lhat each of the fine layers which compoie the bank of 
the Yang-tsc was deposited during the periodic annual inunda¬ 
tion of the nver, then every layer will represent a year's deposit, 
and taking the average thickness of each layer to Ve one-twentieth 
of an inch, it would require twenty years to form an inch and a 
century to form five inches , wrhilst the whole thickness as ex¬ 
posed m the river-bank would require for its formation a period 
of between 7000 and 8900 years.' 

1 T he boring! and ucivilions round lhe pedestal of lhe statue nf Rftmcitfl 
St Mamphit enabled Mr Horner lo estimate the rate of deposition of the 
alluvium of lhe Nile at jf inches in a ccnlury {Vide LyeU’i "Pnnnplea 
of Geology ,r ) 
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It may be pertinent to tbe subject of this paper to remark on 
the general appearance uf the region around Hankow. Avast 
alluvial plain extends to the horizon 111 all directions; whilst 
dotted over us surface are several shallow lakes, which are lost 
in the general flood of waters when the Yang-t^e ovli flows its 
banks in the summer months Rising abiuptly out of this 
alluvial formation are a few isolated groups of luw hilb, which 
in the time of flood stand out like islands from the surrounding 
waste of watcri 

It would be interesting to asertain whether the hanks of the 
Yang Lse possess this lamination whenever the river winds its 
way through an alluvial plain I noticed the same appearance 
in the low banks of the esluaiy near the village of Wusung ; the 
horizontal layers varying in this instance from one-tenth to one- 
fourteenth of an inch 111 thickness Shells of both fresh-waler 
and salt-water genera—'*I’aludina " and "Mactra"—were em¬ 
bedded in the bank II U Guppy 


An Experiment on Inherited Memory 

When I was a boy I had an electiical machine and Leyden 

I ar ; there w as also a dog in the family. As. a matter of course 
! *' elec trifled ” the dog, and ever afterwards dunng the re¬ 
mainder of his natural life he ran away in extreme terror when a 
bottle was presented to him 

The recollecLion of this has recently suggested an experiment 
that may be made by some oF the reader* of Nature By 
means of a small Leyden jar moderately charged startle both the 
father and the mo f hcr of an inLended forthcoming generation of 
puppies. When these are full grown and away from their 
parent* observe whether they are at all disturbed by the sight 
of a bottle or a Leyden jar, care being taken that the bottle is 
never shown to the parents in the presence of the offering. 

A single experiment will not be sufficient It should be tried 
by several, for which reason I suggest it here There is no 
more cruelty involved than In an ordinary piactical joke It is 
not the pain of the shock, but its startling mystery that frightens 
the animal, especially if the shock is given by placing the jar on 
a piece of tinfoil or sheet metal, and allowing the dog sponta¬ 
neously to investigate by smelling (he knob of the jar while his 
fore-feet are in communication with Lhc outer coating Under 
ordinary circu 111 s Lances the (big obtains through his nose much 
information cuncLrnmg the proj»erties of thing* before he actually 
touches them, but in this case his whole life experience is con¬ 
tradicted by the mysterious, inodorous, diabolical vitality of the 
Vitreous fiend. A bottle thenceforth makes upon the intellect 
of the dog a similar impression to that which a sheeted broom- 
suck in a churchyard makes upon the similar intellect of a 
superstiuaus rustic. W Matt mu Williams 

b tone bridge Park, Willesdcn 


Meteors 

Three very bright meteors were observed here during the 
month of December, 1880, and are, I think, worthy of record. 

1. December 2, ih 14m 501 am. A meteor brighter than 
Jupiter descended towards the we*t point of the bunion, passing 
■bout 1” N. of Saturn, and somewhat farther from Jupiter, and 
in a line therefore nearly parallel to that joining those two 
planets The train was visible about three seconds 

2. December 6, ioh. 55m. 30s. pm. A meteor as bright as 
jQpiter descended towards Lhe north point of the horizon, about 
I* below i) UrsE Majoris, its path being inclined at an. angle of 
■bout 35" to the horizon The train was brilliant, but vanished 
speedily 

3> December 24, loll 4m p.m. A very bright meteor, seen 
through (or below) the clouds In the south-south-east, shot down 
towards the aouth-faouth-west point of the horizon, at an angle of 
■bout 30”. No stan were visible in that part of the heavens at 
the time. J, Parnell 

Upper Clapton, March 17 


Classification of the Indo-Chinese end Oceanic Races 

IN your issue of December 20 (p. 199), just to hand (February 
12), 1 notice a contribution by Mr A. H. Keane on tbe classi¬ 
fication of the Indo-Chinese and Oceanic race*. 

As the Orang Semang of the Malay Peninsula is only just 
referred to, I conclude that the author has not seen M a clay’s 


paper-, on the wild tribes of the Malayan Peninsula in the 
second number of the Journal of the Straits Branch of the Royal 
Asiatic Society and a memoir by the same writer in the Journal 
of Eastern Asia, of which unfortunately only one number 
appeared. On the Jakuns, Maclay, who has probably seen more 
of their inner life and habits than any other ethnologist, writes 
as follows of Lhe and Lakax tribes .—** Logon tT {Journal 

of the Indian Archipelago, vol. vn p 31, 32), 11 though differing 
from some other., says that the Oramg Serna ng are certainly 
Negritos, but he calls them a mixed race According to my 
experience I must declare this also to be incoricct. 

11 From my owu experience and observations I have come to the 
conclusion that the Orang Lakai and the Orang Stmang are 
tribes of the same block, that further, in their physical habitus 
and in respect of language they are closely connected with each 
other, and represent a pure unmixed branch of the Melanesian 
race ; anthropologically therefore they absolutely differ from the 
Malays. The Melanesian tribes of the Malay Peninsula, chiefly 
because of the form ofj their skull, which has a tendency to be 
br achy cephalic, approach the Negritos of the Philippines, and, 
like the latter, they do not differ very widely from the Papuan 
tribes of New Guinea 19 

In the fifth number of the Journal of the Straits Branch of 
the R A.S , Mr. hwetteuhain, the Assistant Colonial Secretary 
for the Native State* S S , thus describes the Semangs of 
ljoh — 

11 These people are short m stature, dark in colour, and their 
hair is close and woolly like that of negroes, with this differ¬ 
ence, that all the men wear four or five fa nor t tufti or corkscrews 
of hair growing on the back of their heads, called jamhl " 

Dunng my boLamcal excursion through Perak m 1877 I 
had two Stmangs as guides, answering to Mr. bwettenhnm’s 
description 

The Straits Branch of the R A S. is as yet in its infancy, 
having been established only in 1B77, and its Journal has pro¬ 
bably not ycL secured a very wide circulation, although the five 
numbers that have been pu dihhed contain probably more 
authentic information about Lhe Malayan Peninsula Lhan can be 
found elsewhere 

The characters Mr Keane has employed to indicate lhe word 
11 papflwah ” aie certainly not Malayan , at any rate it would be 
a matter of impossibility to secure the services of a Malay in 
Singapore who would he capable of deciphering them The 
word, which is a corruption of the Malayan or Javanese adjec¬ 
tive puwah-puwah , is usually spelt thus— 

Writing about New Guinea, Crawfurd (“ A Descriptive Dic¬ 
tionary of the Indian Islands," p. 300) thu* expresses himself 
about Lhc word Papua —“Some recent geographers have 
thought proper to Rive the great island the name of Papua, but 
an innovation whicn is correct neither in sound, sense nor ortho¬ 
graphy seems to possess no advantage over one which it has 
home now for nearly three centuries and a half." 

It may not be out of place here to remark that Messrs. 
Trubner and Co are the London agents of the Straits R.A S. 

Singapore S b„ February 12 H J Mdrton 

Fascination 

In the interior of Lhe province Valdivia, South Chili, a species 
of wood-snipe ( Paipayen iwr.) is often caught by the natives in 
the following manner:—When the bird flies into one of the low 
bushes, which id spots of about three to six metres diameter are 
found frequently in the wood meadows there, two men on horse¬ 
back go round it in the same direction, swinging their lazo* over 
the bosh. After ten or more rounds one man slips down from 
his horse, whilst the other continues, leading his companion's 
horse behind. Carefully then the first man creeps on to the point, 
where the paipayen is sitting nearly motionless or stupefied with 
tbe rider's circular movements, ana kills it by a quick blow of a 
stick 

When I first was told bo I would not believe it; but In 18^ 3 
or 1854 I took part myself in this kind of capture in the hacienda 
San Juan, in Valdivia, belonging to my chief, Dr. Philippi, 
now professor in the University and director of the mnscum in 
Santiago. I had left the house without gun, accompanied by a 
native servant, when, in a part of the wood called Quemas, I 
observed a paipayen falling into a dense but low bush of the 
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above-mentioned kind Dewing [to obtain a good specimen of 
this not very common bird for our collection, I ex preyed my 
regret at not having the gun, but the servant leplied : "Never 
mind, if you wish, we will get the bird 11 And he caught it 
with my asM*tauce m the above way without injuring it. 

Mai burg, March 16 Carl Olhsenius 

Flying-Fish 

JuNK ie, 1673, at sea 300 miles south of Panama, I saw a 
man-of-war hawk and a school of honitos in pursuit of a school 
of Eying-fish. As one of the Latter came out of the water, 
closely pursued by his enemy, the hawk swooped down, nuL hfag. 
yards from the ship, but missed his prey, the fish apparently 
turning from its course to avoid bun. A second attempt was 
more successful, and the hawk flev off with the flyuig-fbh in his 
talons. The whole affair wa^ plainly seen, as also u as the 
continued chase of the flying-fish by the bumlus 

Alla* D Buoun, 
Commander U b Navy 

U.S. Torpedo Station, Newport, U 1 , U is. A,, March 10 


THE OXFORD COMMISSIONERS ON 
PROFESSORS 

are not disposed to agree with the outcry which 
has been raised in some quarters in reference 
to the proposition of the Oxford University Commis¬ 
sioners to enact certain regulations with the new of 
compelling Oxford Professors to reside in the University 
and to give lectuies. 

Some of the Commissioners’ regulations relating to 
this subject appear to many to be ill-advised, but they 
have been improved by the recent modifications, and the 
general intention seems not only a right one, but also 
one which must be carried out whenever public opinion 
is bi ought to bear on the matter 

A very simple view of the matter may be suggested The 
professors in the English Universities might be put on 
the same footing as are the professors in German Uni¬ 
versities In those Universities the professors carry on 
abundant research, they also give very numerous lec¬ 
tures, usually what may be called 11 representative 
onuses,” that is, courses in which an attempt is made 
to present to the student the mam outlines and much 
of the detail of the subject professed. Even in the 
College de France at Pans, which is not (strictly speaking) 
an educational institution, each professor is required to 
give an annua] course of lectures (to the number of forty, 
we believe) 

Research and the advancement of learning are, we do 
cot for a moment doubt, the highest, and therefore in a 
certain sense the first business of University professors. 
Il 1^ perhaps because this is so generally admitted that 
the Commissioners did not at first insist upon it But it is 
ui oider that he may teach—not huge popular audiences 
nor cram-classes, but devoted thoroughgoing students— 
that the professor creates new knowledge. His best 
result is not new knowledge itself, but newyouLhful inves¬ 
tigators ready and able to carry on the researches which 
he has commenced, and through which they have learnt 
method and gained enthusiasm. There is no stimulus to 
research so healthy and so sure as that afforded by the 
opportunity of converting a class of generous-minded 
young men into ardent disciples and loving fellow-workers 

Hence, it may be maintained, there is no neces¬ 
sary antagonism between true professorial teaching (i.e 
definite courses of lectures) and the profoundest study 
and research 

That the Commissioners have introduced no binding 
regulations with the object of forcing a professor to carry 
on research, is, we believe, a proof of wisdom and a 
just tribute to the dignity of such work. No regulations 
can make an investigator the question as to whether a 
given professorship will be used foi the advancement of 


science and learning is decided before any regulations 
can have effect, viz, when the choice of a person to fill 
the post is made. If he is a “searcher” already, he will 
remain so, if he is not, a bad choice will have been 
made, and no regulations a* to research can ever 
amend it. It is, however, well that the Commissioners 
have seen fit Lo improve their first set of legulaLions in so 
far as to state that an Oxford professor is expected to 
advance the study of the subject Lo which his chair is 
assigned. 

The measures which the Commissioners propose for 
insuring the delivery of lectures by Oxford professors 
are objectionable on the ground that they are purely 
penal. They should be persuasive. 'Ihe German pro¬ 
fessor is only too glad to give a thorough and attractive 
course of lectures if he has it in hnn to do so, because he 
thereby doubles or trebles the income which he derives 
from endowment The Oxford Commissioners have made 
a great mistake in prohibiting Lhe professors from charging 
fees for the compulsoiy course of two or three lectures a 
week. All studenLs, whether belonging to Lhe professor's 
own college or not, should be liable to pay fees to the 
professors for attendance on their courses of instruction, 
whether lectures or laboratonal It is only by so arranging 
the position and endowment of a professor that he is both 
able and willing to increase his income by the fees paid 
by his class, that a really firm and satisfactory basis for 
the regulation of a professor’^ duties can be obtained. 

It has been maintained that where an income derived 
from an endowment of 600/ can be increased to 1000/ a 
year by the leceipts fiom lecture-fees, the professor will be 
anxious to give such lectures as will attract students—and 
in spite of objections ready to hand, it 1* held that those 
are the lectures which should be given. It is not true that 
a professor so circumstanced will necessarily degenerate 
into a mere examination coach If he should be tempted 
to do so the fault lies with Lhe examination. The pro¬ 
fessor should lmnself have a voice in the arrangement of 
the examination, and care should be taken by the Uni¬ 
versity that it is so organised and defined in all its parts 
that students who have carefully followed a high class of 
professorial teaching, such as would be offered by a 
Huxley, a Ludwig, a Bunsen, or a Fischer, should come 
to the front in it rather than those who have crammed 
with some newly-fledged dassman, or with an expe¬ 
rienced 11 coach 1 * versed m all the artifices of sham 
knowledge 

It appears to be an excellent and necessary provision to 
which it is to be hoped that the Commissioners will adhere 
m spite of all opposition, that the profcssois in each 
faculty should with other University teachers in the same 
faculty constitute a council having the power of con¬ 
trolling to some extent the lectures of each individual 
professor. There is no degradation in this; it is the 
almost universal custom in existing Universities. The 
faculty has to provide for the teaching of its proper 
studies, and naturally munt exercise a friendly control 
over the extent and scope of the courses of instruction 
offered by its members. 

It is owing to the absence of any such control at the 
present moment that even by those Oxfoid professors 
who do lecture, no representative course on any subject 15 
ever given. A student in Oxford cannot by any possibility 
attend a thorough course of lertures or laboratory instruc¬ 
tion in physiology, nor in zoology, nor in boiany, nor in 
physics, nor in chemistry Ana yet in the smallest as 
well as the largest of the often despised u medical schools ” 
of London, a student has provided for him courses of 
from thirty to a hundred lectures every year in all these 
subjects, as well as in others, to be attended, of course, in 
successive sessions lhe same absence of complete or 
representative courses of instruction is to be noted at 
Oxford in other departments, such as philology, archeo¬ 
logy, various departments of history, dec 
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The sole cause of the existence of such complete 
courses in other institutions than Oxford—over and 
above the primary one connected with the income from 
fees—is that the professor has to submit his scheme of 
lectures for the ensuing session or year in a general way 
to his colleagues, who would suggest to him a more 
complete or more representative program, were his 
proposals considered insufficient, and might take steps to 
supplement his teaching by the appointment of a supple¬ 
mentary professor (thus diminishing the original pro¬ 
fessor's income from fees), were he to prove intractable 
The keystone of Lhc professorial system, on which all 
such control and persuasion, co-operation and reciprocal 
criticism, must rest, is the income from class-fees. In 
having not only not insisted upon this, but in having 
actually prohibited the free levying of fees, the Oxford 
Commissioners have made their scheme for professors 
absolutely unworkable They have simply played into 
the hands of those who have at present a most injurious 
monopoly of the fees paid by students, and who give in 
return as little and as inadequate teaching as they please, 
namely, the confederacy of boarding-house keepers 
known as “college tutors and lecturers " 

The proposal that professors should examine their 
classes and report to the Heads of Colleges as to the per¬ 
formance of each student was ch.uacterised by .1 spmt of 
petty interference quite unworthy of the large objects 
placed before the Commissioners, and has very properly 
been withdrawn Such details, together with some other 
points, might well have been left by the Commissioners 
to the Councils of l acuities, which they so wisely intend 
to bring into existence 

It may be urged that if the Commissioners were to con¬ 
fine themselves in these and similar matters to creating 
the organisation which is terribly needed at Oxford, and 
of which llusc Councils of Faculties promise to be the 
most poweiful and impoitant part, they might with very 
great advantage lea\e the question of Lerminal examina¬ 
tions, and the scale of fees to be charged for lectures, 
&c., to be worked out by the reorganised University itself 
But instead of prohibiting class-fees they should have 
strengthened the hands of the pi ofessoriate in the com¬ 
petition with the powerful band who are interested in 
maintaining the disastrous and absurd system of college 
tuition and luuion fees So long as the undergraduate is 
forced to pay to college tutots a lump sum of 25/ a year, 
he will seek his instruction (whether he finds it or not) 
from those whom he has been compelled to pay, and not 
from the professors whom he is not allowed to pay. 

It is clear that with the present body of free-holders it 
was necessary for the Commissioners to insist on the 
new principle that a piofessor is not to be free from 
responsibility ( Lehrfretheit^ we may observe, does not 
mean “freedom /tom teaching,” as some writers who 
in the daily papeis have recently appealed to German 
precedents almost seem to fancy), but is, on the contrary, 
to be charged with ceitain duties and to be responsible 
in a measure to his brother professors for performing 
those duties in a satisfactory manner. 

Academicus 

THE INTERNA TIONAL GEOLOGICAL 
CONGRESS 

HIS Congress is to hold its second session at Bologna, 
commencing on September 29, 1881, under the presi¬ 
dency of Signor Q. Sella, president of the Accaaemia 
del Lincei of Rome, and under the patronage of His 
Majesty the King of Italy, who has liberally placed the 
necessary funds at the disposal of the Italian Committee 
of Organisation, of which Prof J Capellini of the 
Bologna Museum is the president, and General Taran- 
nelli of the University of Pavia the secretary 

The movement sprang out of a suggestion made at a 


meeting of the American Association of Science held at 
Buffalo, New York, August 25, 1876, that an Interna¬ 
tional Geological Congress was advisable, to insure 
uniformity of methods of representing geological pheno¬ 
mena, and the value of terms Towards this end a com¬ 
mittee of organisation was formed, of which Prof. 
James Hall was president and Dr Sterry Hunt secre¬ 
tary, in which England was represented by Prof, Huxley, 
and Sweden by Dr. Otto Torell The result of their 
deliberations was the first session of the Congress held 
at Paris, in ihe Palace of the Trocaddro, under the presi¬ 
dency of Prof. Hdbcrt and the patronage of the Minister 
of Public Instruction. At the Congress, which lasted six 
days, two International Commissions were appointed, the 
one to consider geological cartography, with a view of 
adopting a common system of signs and colours, the 
other to investigate Lhe possibility of effecting the unifi¬ 
cation of geological nomenclature and to consider all 
matters relating Lo stratigraphical classification and 
nomenclature, to a certain extent involving an inquiry 
into the value and significance of petrological and 
palaeontological characters A third Commission, entirely 
French, was . ho appointed to report on Bologna, on the 
rules to be followed in establishing the nomenclature of 
species in mineralogy and paleontology 

M Rcncvicr, general secretary of the first Commission, 
has just published his second report of pi ogress, and 
states that advantage was taken of the presence of several 
members of the Commission during the fiftieth anni¬ 
versary meeting of the Geological Society of France on 
April 2, 1880) to hold a meeting of the Commission at 
which five European countries were represented, under 
the presidency of M Daubr< 5 e, since then, more or less 
detailed reports from neaily all the committees represent¬ 
ing different cuunlncs have been received, except from 
Canada, presided over by Mr Selwyn, and Great Britain 
by Prof Ramsay In some of these schemes there is a 
considerable amount of agreement Quaternary deposits 
being represented by a pale green, Pliocene by pale 
yellow, Miocene dark yellow or orange, Eocene by bistre, 
CrcLaceous by green, Jurassic by blue, Lias by violet, 
Trials by burnt sienna, Permian and Carboniferous by 
dark grey, Devonian by brown, or brown stripes on pink, 
Crystalline schists by rose carmine, Granite by dark 
carmine, divisions in the various rocks being expressed 
by tints of the same colour, or by shading or dotting. 

The General Secretary of the Commission for the Uni¬ 
fication of Nomenclature is M Dcvalque, who reports 
that Lhis Commission also met at the Pans Geological 
Society's anniversary, France being represented by M 
Ildbert, Switzerland by Prof A. Favrc, and Great Britain 
by Prof Hughes The latter Commissioner, aided by 
Prof Prcstwich, has now succeeded in organising a 
British sub-Commission, who have appointed six com¬ 
mittees to inquire into groups of formations, and (1) to 
draw up a list of the names now in use, (2) to ascertain 
the true significance of such names or terms, giving refer¬ 
ence to the authois by whom they were used in tne first 
instance, or subsequently with a modified meaning, (3) 
to investigate into the synonomyof such names and terms 
in the first place as regards the British Isles, and after¬ 
wards to inquire into their correlation with them in use in 
other areas , and (4) to offer suggestions for the unifica¬ 
tion of the nomenclature. As the committees can seldom 
sit, as their members are scattered, they have been 
modelled on the principle of the Inquiry Committees of 
the British Association, and have attached to them one 
or two “reporters/ 1 charged with assimilating the views 
and facts collected by the Committee. The reporters for 
the British Isles, are for Recent and Tertiary rocks, Messrs. 
Starkie Gardner and H B. Woodward ; for Cretaceous 
rocks Messrs. Topley and Jukes-Browne, for Jurassic 
rocks Messrs. Huadlestone and Blake \ for Trias and 
Permian, Mr. De Ranee and the Rev. A. Irving; for 
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Carboniferous! Devonian, and Old Red, Messrs Morton 
and Strahan , for Silurian, Cambrian, and Pre-Cambrian, 
Messrs Lap worth and Marr. Foi chemical, dynamical 
geology, petrology, and mineral veins Messrs Baucrman 
and T. Davies. 

The last-mentioned committee is specially to consider 
the question of nomenclature under the following general 
heads, (i) Terms founded on physical characters, (2) 
founded on mineral composition , (3) founded on names 
of places ; (4) founded on local peculiarities and common 
usage, (5) founded on theories of origin and other hypo¬ 
theses ; (6) synonyms , (7) suggestions for systematising 
and for unification of nomenclature. 

The Sub-commission or General Committee has Prof 
Hughes for its chairman, and Mi E. B Tawnev for Us 
secretary; its duty is to receive the reports of the Com¬ 
mittees and to consider the value of terms. The list of 
names forming the Sub-Commission includes those of 
Mr. Etheridge, P G.S , Professors Bonney, Boyd Dawkins, 
Haughton, Hull, Judd, Lebour, Morns, Prestwich, Rupert 
Jones, and Seeley , Doctors Clement Le Neve Foster, 
Evans, Geikie, J. Geikie, Hicks, Nicholson, and Sorby, 
and the names already mentioned, of members acting 
as Reporters, Secretary, and the Chairman The Sub- 
Commission consider that the word system should be used 
as the term indicating the largest sub-division, applied to 
a group which stands by itself, easily and clearly distin¬ 
guishable from the rocks above and the rocks below, 
bounded above and below by triads in stratigraphical 
regions, and characterised by special forms ol life 
Formation expresses a smaller group, with some litho¬ 
logical and paleontological characters in common, but 
which may be in continuous sequence with the rocks 
above and below. Deposit implies similarity of litho¬ 
logical character. Layers, lamina bed , group , series, and 
rock are still under discussion Zone and horizon were 
defined , but cycle and data were left open questions 

Through the liberality of His Majesty the King of 
Italy, the committee of organisation are able to offer 
a prize of 5000 francs for the best suggestion for an 
international scale of colours and conventional signs 
practically applicable to geological maps and sec non s, 
including those of small scale The index of colours 
and signs should be accompanied by maps representing 
regions of varied geological structure, and by an explana¬ 
tory memoir in the French language The document* 
should be marked with a motto, which should be placed 
on the outside of an envelope containing the name of the 
author, which will not be opened until the Congress, when 
the name of the successful competitor will be made known 
The index and accompanying papers should be sent in to 
Prof. J. Capellini, director of the Museum at Bologna, by 
the end of May. The award will be made by a jury of 
five chosen from the presidents of sub-commissions. 
Should no index be thought worthy of the grand prize, 
the best will receive a gold medal of the value of 1000 
francs, while to the two next will be given medals of 
silver and bronze of similar shape. C. E de Range 

■ 

THE FALLS OF NIAGARA IN WINTER 

T N the first week of last February u fell to my lot to 
x make very hurriedly the transcontinental journey of 
3500 miles from San Francisco to New York. Before 
starting I resolved that the one stoppage which I could 
allow myself en route should be made at Niagara. I had 
visited the Falls in the early summer of 1879, and was so 
profoundly impressed by them that I could not resist the 
opportunity or seeing them again under their wintry 
aspect, and I was confirmed in my resolve by seeing 
statements in various American papers to the effect that, 
owing to the long-continued and exceptionally severe cold 
of the present winter, the Ice-mountains at the Falls were 


higher than had ever been previously known. These 
statements were confirmed to me on the spot by several 
persons long resident in the village. 

Two or three preliminary notes on the journey across 
the Rocky Mountains in midwinter may not be without 
interest tor the readers of Nature 1 left San Francisco 
on February 2nd in the midst of most serious floods, and 
on that particular day they attained their maximum, which 
was one inch higher than any previously recorded It 
was estimated that 3500 square miles of Lhe most ferLile 
land of California was under water, and in many parts 
steamboats of light draught were plying over the country. 
Any assessment of damage would have to be made by 
millions of dollais. I heard many and grievous com¬ 
plaints of the damage done to the agricultural interests of 
the country by Lhe "hydraulic nllmng l ,, which washed 
the hillsides down into the river bedtv, filling them up, and 
thus prevented much flood-water from being carried off 
In some places the railroad track had been apparently 
washed away, for it could not be found, and from this 
cause our journey to Sacramento was lengthened about 
fifty miles, as the gigantic ferry-boat Solano could not be 
used for the short route This boat has four tracks upon 
it, and will carry twenty-four cars. As each car seats 
fifty people, this is equal to carrying a train that will 
accommodate 1200 people It has four side-wheels, each 
with its engine and set of boilers In crossing the 
Sierras we encountered little snow, but a great deal of 
rain. The greatest amount of snow on the journey was 
in the upper part of the Weber Canon, too miles east of 
Ogden and Salt Lake Here there had been consider¬ 
able difficulty in keeping the line open during January, 
but the train-service had not been interrupted fora single 
day, although the snow-sheds and snow-ploughs were 
constantly required That the weather had been un¬ 
usually severe was shown by the very large number of 
dead cattle along the line, from Ogden across the 
Laramie plains, and also, I was informed, in Colorado 
In the four days between ban Francisco and Omaha 
(where we arrived punctually), the terminus of the Pacific 
Railroad, the temperature was never below 26° F, and 
the air so still that I frequently saw smoke rings from 
the locomotive funnel expand to 6 or even 8 feet diameter, 
rising perhaps 30 or 40 feet in doing so. All the cars 
were warmed, usually to too great an extent, from 70° to 
75 0 F , being the normal temperature for the interior of 
railway cars, hotels, private houses, and schools, as far 
as my experience went. 

East of the Missouri (which, like all the rivers I 
crossed, was frozen over) trains were everywhere very 
much delayed, owing to snowstorms, or to the slippery 
state of the rails, which were coated with ice. The utmost 
caution was used by those in charge of trains, and a 
strong impression was left on my nnnd that safety, and 
not speed or punctuality, was the primary consideration 
in sueh American railway management as I came 
across. 

On leaving Chicago a phenomenon presented itself 
which is common enough in America, though but rarely 
seen in this country, and never on so gigantic a scale 
For several days the temperature had been very low, and 
every object was exceedingly cold. On the night of 
February 6th, the air-temperature rose to 33° F, and fine 
rain fell. Thi9 froze upon everything and encased it with 
transparent ice, from which in many instances delicate 
icicles depended Sad havoc was played with the over¬ 
head telegraph wires in Chicago itself (which were broken 
by the weight), but on leaving the city in the early 
morning the exceeding beauty of lhe whole country, 
usually so uninteresting from its flatness, became appa¬ 
rent. A light coating of snow lay on the ground, but every¬ 
thing, every twig, every dead leaf, every blade of grass, 
had its own transparent covering, which in the occasional 
gleams of the sun shone with the most gorgeous colours. 
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For seven or eight hours we travelled through this, and simultaneous appearances over larger tracts of 
a distance of some 250 miles, and 1 heard of similar country. 



Gtganl.e iricla undw Inbl* Rock, phoiotrpphcd in January. xBFi. lh« urpar n ht-hand cornar 11 rock and a portion ol the l muo>ui (or Hrmo-Shoe) Tall 
11 kcb cn th> UfL I be wbola of Du apparent ground la a mail of Iroien ipray which hai acciui ulaied many ft** m thickncaa on tha ihuicle. &c>. at 
lha foot cf the rock. 


Probably the most wonderful exhibition ever seen, of, i Falls of Niagara. A large number of readers of Nature 
not frozen rain, but frozen spray, was to be found at the | have y.sited them, and possibly all are sufficiently familiar 
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with their topography, through the medium of books and 
photographs, to render any general description unneces¬ 
sary, I will therefore confine myself to the special features 
produced by this winter’s cold. 

The whole district lay under a thin coating of snow, 
and all the roads were in good condition for sleighing, 
indeed those near the Falls were so completely ice-covercd 
with frozen spray, as to render no other mode of loco¬ 
motion possible. Those who have seen both places have 
probably been struck, as I was, with the strong resem¬ 
blance between the gorge of the Niagara river below the 
Falls, and the gorge of the Avon at Clifton, Bristol The 
latter is the finer of the two, being narrower, and having 
higher sides, but both are limestone gorges, and similar 
in character, In the Niagara gorge numerous springs 
discharge themselves into the chasm at various points in 
the precipitous rocky sides, and at these pomLs numerous 
collections of huge and massive icicles appeared as 
though adherent to the rock, measuring perhaps seventy 
or eighty feet in length, and eight to ten feet in irre¬ 
gular diameter. In the exquisite purity of their colour 
and general appearance, they reminded me strongly 
of the pillars of ice in the upper part of the Rhone 
glacier. 

The width of the river itself was not a little lessened, 
both in the rapids above and the comparatively still water 
below the Falls, by the ice at the banks, and it was a 
matter of surprise to notice how much ice accumulated at 
the edges of water that was Tunning very rapidly. At the 
top of the American Fall itself there were so many accu¬ 
mulations of ice that the Fall was actually divided into five 
separate and distinct Falls, in the same way as, even in 
summer, that portion of the Fall which is in front of the 
“Cave of the winds ” is cut off by rocks on the upper 
edge, from the main body of the Fall 

The mention of the “Cave of the Winds” recalls also 
that huge boulder, the “ Rock of Ages,” in front of this 
portion of the Fall. That however is only one of many 
others in front of the American Fall, and these boulders 
are, as it were, gigantic nuclei, round which the frozen 
spray accumulates, and produces the Ice-mountain of 
which we hear so much, and the remains of which are 
not unfrequcntly to be seen even by summer visitors. 
The average height of this is about half the total height 
of the Fall, but this winter it has attained to the unpre¬ 
cedented height of within twenty feet of the top of the 
Fall I This highest point is at about one-third of the 
total width of the fall, measuring from Goat Island. 
Between the foot of the incline from Prospect Park and 
the edge of the Fall is another very high mass The ice 
approaches very close to the front of the Fall, and the 
whole basin into which the wateT descends is thus closely 
surrounded, and partially covered, with an enormous and 
irregular mass or pure semi-transparent ice, of (on the 
day of my visit) the most beautiful emerald green hue ’ 
Later in the day I had the good fortune to fall in with 
Mr. Bradford, the artist who is so well known for his 
pictures of Greenland scenery, and in discussing the ice 
cones formed at waterfalls, he mentioned that, having 
assed a winter in the Yo Semitd valley in California, he 
ad seen an ice-cone close to one of the celebrated Falls 
there, which was at least 600 feet in height. 

Within the last few years a considerable portion of 
u Table Rock ” has fallen away. In its present condition 
a stream of water about one foot in thickness falls over it 
in summer, and, owing to the amount of its overhanging, 
it is easy to get between this Fall and the rock, and thus to 
be “ behind Niagara ” At the time of my visit (February 
8th), however, the whole of this portion of the Fall was com¬ 
pletely frost-bound\ Enormous icicles, of the most sur¬ 
passing beauty, depended from the rock above, while at 
my feet were masses of the frpzen spray from the Horse¬ 
shoe Fall. The intense emerald green rf the water of that 
Fall, seen through and between these magnificent ice- 


pendants, could be reproduced by no artist, but will never 
be effaced from my memory The accompanying woodcut^ 
photographed on to the wood block from a photographic 
picture Laken a few days prior to my visit, will, to those 
who know the place, give some faint idea of the beauty of 
the scene, and of the gigantic scale of the icicles. It ib 
scarcely necessary to say, perhaps, that the circular 
wooden staircase by which the descent under Tabic Roqk 
is effected, was covered with many feet thickness of ice 
on the side next the Fall. As the air-temperature was 
slightly above 32 s F and the icicles were occasionally 
falling around us, my guide was unwilling that I should 
remain long, or make any attempt to measure any of the 
ice-masses. 

The fourth, and to the casual visitor perhaps the most 
remarkable effect of the cold in the immediate neighbour¬ 
hood of the Falls, is the manner in which every surrounding 
object is coated with an immense thickness of frozen 
spray The trees on Goat Island and in Prospect Park 
are thus covered to a slight extent, and present a very 
beautiful appearance The strangest examples, however, 
occur on the Canadian side, close to the Horseshoe Fall, 
where hu**e irregularly-shaped masses of ice are seen, 
some of which resemble, in general form, merely a colossal 
bunch of grapes standing erect on its stalk. A little 
investigation shows that these are trees, staggering under 
the weight of tons of ice Not unnaturally they have 
many broken branches, and have almost invariably lost 
their tips In one instance which I saw, and of which I 
obtained a photograph, the spray had so accumulated in 
front of the trunk of a tree abouL nine inches in diameter, 
that it had formed a wall of ice five feet in width, and of 
the same thickness as ihe diameter of the tree-trunk A 
flagstaff planted on Table Rock had four or flve projec¬ 
tions from its top, vaiying from three to Hvc feet long, 
and looking like 14 frozen streamers/’ or as though watery 
flags had been flying, and had suddenly been frozen. 
These were so inaccessible and so dangerous to the 
asser-by, that they were daily shot down with nfle- 
ullets f The museum with its pagoda and the adjoin¬ 
ing houses close to the Horseshoe Fall were cased with 
shect-ice and pendant icicles to such an extent that 
much of the frozen spray had to be removed daily with 
an axe 

I mounted to the pagoda (well remembered, 1 have no 
doubt, by summer tourists) and there I listened to the 
*• Music of Niagara/’ of which Mr Eugene Schuyler has 
given in the February number of Scrtbnn \i Magazine an 
account so interesting, that I venture to conclude this 
article with a short abstract of it 

Mr. Schuyler starts with the statement that “ the tone 
of N iagara was like that of the full tone of a great organ. 
So literally is this true that 1 cannot make my meanings 
clear without a brief outline of the construction of that 
great instrument” He then explains the mutual relation 
of the various pipes, ihe “ground-tone, over-tones or 
harmonics, and undertones ot sub-harmonics/’ and 
relates his experiences in the Cave of the Winds, on 
Luna Island above the Central Fall, at the Horseshoe 
Fall among the rapids, and at the Three Sister Islands. 
11 In fact, wherever I was, I could not hear anything else ! 
There was no roar at all, but the same great diapason— 
the noblest and completest one on earth 1 ” Further 
details of visits to various points are given, and it is 
interesting to notice that although previously unacquainted 
with the difference in height of the two Falls, Mr Schuyler 
unhesitatingly pronounced the Horseshoe Fall to be 
several feet lower than the other, guided solely by his 
musical ear. He then proceeds thus.— 

“Now, what is this wonderful tone of Niagara? or 
rather, what are all these complex tones which make op 
the music of Niagara? WiLh more or less variation of 
pitch at various points (to be accounted for), here are the 
notes which I heard everywhere :— 
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Just these tones, but four otfaves lower! 

“At once it will be incredulously replied, 'No human 
ear ever has heard, or ever can hear, tones at such a 
depth 1 I arrived at my conclusions both theoretically 
and practically, and the two results coincided exactly ” 
For tne explanation of this, those interested will do well 
to consult the article itself It may be noted here, how¬ 
ever, that notes 3 and 4 were heard everywhere j that the 
5th and 6th were perfectly distinct, but of far less power , 
that the 7th (the interval of the tenth) was of a power 
and clearness entirely out of proportion to the harmonics 
as usually heard in the organ, &c., and that the 8th, oth, 
and 10th notes were only heard occasionally and with a 
transient impression Mr Schuyler then points out that, 
allowing for the fact that the diameter of Niagara is the 
greatest possible compared with its height, the length of 
an organ-pipe necessary to give the key-note of Niagara 
(four octaves below note 1 in the diajn-am) would be just 
the average height of the Falls } The figures given are 
17066 feet - 1024 feet = 16042 feet, where the 1024 
feet is the allowance for the extra diameter of Niagara 
treated as an organ-pipe. 

It appears, then, that the tone of Niagara is, note for 
note r the dominant chord of our natural scale in music 
Its rhythm is one note per second, with three notes in 
each measure, the first note being the accented one, and 
the single beats are represented by groups of three semi¬ 
quavers, where M M 60 = ^ or three times three, three 
times repeated. 

Mr. Schuyler thus concludes in words with which I 
heartily sympathise. “ I have spoken only of the pitch 
and rhythm of Niagara. What is the quality of its tone? 
Divine 1 There is no other word for a tone made and 
fashioned by the Infinite God 1 repeat, there is no roar 
at all—it is the sublimest music on earth !" 

William Lani Carpenter 

ZOOLOGICAL RESULTS OF THE VISIT OF 
PROF : K. MOEBIUS TO MAURITIUS' 
HIS work, which is illustrated by a inap and twenty- 
two plates, contains the results of the investigations 
of Prof Mobius on the marine fauna of Mauritius and 
the Seychclle Islands, embodying the account of obser¬ 
vations made by hun on the spot, and of work done on 
the collections which he brought home with him on lus 
return from his visit to the islands. It commences with 
an account of the journey to Mauritius in 1874-75 , an 
account of the Suez Canal is given, and of the voyage 
through the Red Sea, where Tnchodesmium, the yellow- 
ish-red floating algze supposed by some to have given the 
name to the sea, was met with in abundance After the 
well-known tanks of Aden and the Somali divers who 
surround every ship that comes into the port have been 
described, Rdumon is touched at, and at last Mauntius. 

A concise account is given of the geographical, geo¬ 
logical, and climatic peculiarities of this island, which 
is about one-third the size of Holstein. The centre 
of the island is occupied by a plateau elevated over 1700 
feet above sea-level, the highest point being 2711 feet in 
height The plateau is surrounded on nearly all sides by 
mountains, and from these on all sides but the northern, 

1 Boilrig* iur Meerufkuiiji dor Iniol Mauritius und dor SeyehelUn, bear- 
b«iut vonlC MObiiu, F. Richter und £. voi Martini, u.j w. (Berlin 
Ouo Eulin. 1BB0) 


where there is a gradual inclination, rivers and streams 
fall down very steep slopes with frequent waterfalls 
into the sea. Rains arc very heavy, and the mountain 
torrents swell with remarkable rapidity. The geological 
structure of the island is entirely volcanic, with the excep¬ 
tion of beds of coral rock The mean temperature of the 
year is about 25 °Bs C Rain is most abundant from 
December to May The prevailing wind is the south¬ 
east trade Cyclones are sometimes experienced in the 
period, December to April, but do not occur every year. 

Mauritius had originally no mammalian inhabitants 
excepting bats The great fruit-bat (Pteropus vulgans) 
is abundant in the woods These fruit-bats are easily 
tamed One of them was a great pet of Mr G. Clark, 
now dead, who was the author of “A Brief Notice of 
the Fauna of the Mauritius," published in the Mauntius 
Almanac for 1859, and containing some very good obser¬ 
vations This tame bat was taken when young from its 
mother's breast and brought up by hand. It could not 
fly, because its wing membranes had been cut through to 
prevent its doing so It usually passed its time hanging 
on to the back of a chair Directly Mr Clark came into 
the room it cried out loudly to be nursed If it were not 
taken up at once it climbed up to him, rubbed its head 
against him, and licked his hands If Mr Clark sat down 
the bat hung on at once to Lhc back of the chair, and 
followed all the movements of its master with its bright 
eyes If its master caught hold of a fruit it climbed forth¬ 
with down his arm to his hand to get its share, and it 
always got two teaspoonsful out of every cup of tea or 
coffee. If Mr Clark took any kind of object in his hand 
the bat climbed to it, examined it with its eyes and nose, 
and only returned to its chair-back after completely satis¬ 
fying its curiosity. It followed its master even into the 
open air if the door was not shut to prevent its getting out 

A good many mammals have been introduced into the 
island, and aie now abundant A monkey from the East 
Indies (Macacus cynomolgus) inhabits the woods, and 
makes excursions from thence to plunder the sugar-cane 
fields One of the species of the curious hedgehog-like 
insectivora. of Madagascar {Centetes ecaudatus) was 
introduced in the island at the end of the last century. 
The animals live in damp places and lie in a state of 
sleep (— hybernation) in the dry season, sleeping then so 
soundly that they do not awake even when dug up As 
soon as the rainy season begins in November they wake 
up and breed, producing three litters of fifteen or sixteen 
young every year The young follow the mother, who 
calls them with a grunting noise, in a row behind, and 
protects them when molested with her teeth and spines, 
A full-grown male weighs as much as four pounds. The 
animals are so abundant that on a moonlight night with 
trained dogs twenty or thirty may be caught by one 
hunter They are eaten by the working classes. 

Besides these there is a shrew mouse, also introduced 
from the East Indies, a small hare, and the ubiquitous 
common rat, both of which latter gnaw and destroy the 
sugar-cane A stag (Ccrvus hippelapkas) introduced by 
the Poituguesc inhabits the woods. It breeds in July and 
August, and casts its horns in December or January. 

We cannot follow the author in his short reference to 
the birds and account of the fish. The coral-reefs of the 
island appear to abound with animal life of all kinds. 
Several of the corals composing them are laid dry con¬ 
stantly at low tide, and remain exposed to the air without 
injury. Gontastrcra retifonnis and Leptorta gracilis are 
cited as examples of such Whilst these corals are in this 
condition, the polyps remain entirely withdrawn, and the 
whole surface of the coral laid bare is covered with slime, 
which prevents its drying up. 

In the Seychelles, of which a short account is given, 
the giant turtle (Chelone virgata) is kept in ponds as at 
Ascension, and is caught with a rope round the flipper, 
and dragged out to be slaughtered when convenient, The 
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author here dug up a Cjccilian (Cceciha virgaia\ and 
amused himself with the cunous leaf insect ( PhyIlium 
stccifohum) 

The Introduction to the book is followed by a long 
paper by Prof Mobius on the Foramimfcra of the 
Mauritius, illustrated by many finely-executed plates 
Amongst other Rhizopods a Haliphyscma occurs, the 
animal which, by a most extraordinary blunder, was made 
out by Hackcl to have a multicellular structure, and 
supposed to represent a Gastrxa of modern Limes Prof 
Mobius confiims the observations of Carter, bavile Kent, 
and Ray LanWester, to the effect Lhat the animal is in 
reality imply a Rhizopod He has examined the sliuc- 
tureof the Forammifeious shells which he describes, very 
carefully by means of sections He does not, however, 
add anything of impoitancc to our knowledge of the 
structure of the soft tissues of the group. 

An account of the Decapod Crustacea by Dr. F 
Richter follows that of the Foraminifera Two crabs of 
most extraordinary habits are described in this portion 
of the work. Hoth belong to the family Polydectina? 
The crabs of this family have their front claws armed 
with large teeth Latredle, who hist named the crab 
Polydectes iiipnlifer , remarked thaL a gummy substance 
was always to be lound at the ends of the claws of this 
species, and Dana described the animal as having alwajs 
something spongy in us hands Dr Mobius has discovered 
the lemaikabte fact that these things held in the two 
claws of the crab arc in reality living sca-anemomes 
These sea-anemomes are attached to the immovable joint 
of each claw, whilst the teeth of the movable joint of 
the claw are kept buried deep into the flesh of the sea- 
anemomes, and thus hold them fast, although each 
anemony can easily be pulled away from its posmon with 
the forceps in specimens preserved in spmts 'I he mouth 
of the sca-ancmony is always luincd away from the ciab 
The same curious combination exists in tlic case of 
another species of the same family but of a dififei ent 
genus, Mcita tessellata, which also inhabits Mauritius 
A figuie is given of this ciab with its pair of Actinias, 
named by Mobius A prehenia, with fully expanded 
tentacles, held out one in each hand Mobius gives Llie 
following account of the matter “ I collec tecl about fifty 
male and female specimens of Me ha tcssellata> all of 
these held in each claw an Actinia piehensa. The re¬ 
curved hooks of the inner margins of the claw joints of 
the crab arc paiticularly well adapted to hold the Actinias 
fast 1 never succeeded in dragging the living Actinias 
out without lnjuiing them. If 1 left the fragments of 
them when pulled out lying in ihe vessel in which the 
Melta was, the ciab collected them again into its cluLch 
in a short time If I cut the Actinias in pieces with the 
scissors, 1 found them all again in the claws of the crab 
after a few hours It is very probable that the Actinias 
aid the crab in catching its pre> by means of their thread- 
cells, and that the Actinias, on the other hand, gain by 
being earned from place to place by the crab, and thus 
brought into contact with more animals which can serve 
as fuod to them, than they would if Hationmy. This is 
a very interesting case of commensalism " 

The work closes with a long account of the Mollusca 
of Mauritius and the Seychelles by Prof E von Martens. 

K. N. Moseley 


NOTES 

The centenary of Lhe birth oF George Stephenson is'not Lo be 
allowed to puss by in a fruitless way in Newcastle-upon Tyne 
Dinners, speeches, trade processions, enthusiasm and bunting— 
all this was io be expected in a place so intimately connected 
with the buth of railways. But more than this will probably be 
done, and we nre glad to hear fhat a scheme n on foot for com¬ 
memorating tte 9th of June in a more useful and more lasting 
manner, viz. by providing a "Stephenson College" for the use 


of the houseless but hard-working College of Physical Science of 
the University of Durham in Newcastle. 

The breach Association for the Advancement of Science has 
been in existence only ten year*, but in that shorl Lime it has 
met with astonishing success, nnd has done some excellent work. 
To the fifteen sections already existing it proposes to add a 
sixteenth, under the np.me of Lhe Section of Pedagogy, and a 
committee of members will discuss its formation at the forth¬ 
coming meeting at Algiers lhe subjects of which the Asso¬ 
ciation Lakes cognisance are divided into four gionps, viz, 
Mathematical Science*, Physical and Chemical Sciences, Natural 
Science^, and Economic Science 0 . A goodly list of papers has 
been already announced, among the authors of which wc notice 
some of the most prominent savans in France. We trust, 
however, that the Association will not degenerate into a great 
excursion organisation, os to some extent it appears to have 
done Lhis year Thus the meeting lasts for six days, while the 
return ticket*-, issued in connection with the Association under 
very liberal teims, arc good for six weeks, and no less than 
fifteen excursions in the neighbourhood of Algicn have been 
arranged Five of these each occupy a week, and one of them 
a fortnight '1 he great number of applications for tickets both 
from France and Spain compel us to imagine that in many cases 
the membership of the Society has been sought this year rather 
for Lhe sake of Lhe tempting exclusions than for the love of 
science April is one of the most lovely muuLhs in the year at 
Algiers, the mean temperature is 165° C, with a possible 
minimum of b 9 , and a possible maximum of 30°. In May the 
mean ttmperaLurc is ly 5 0 C , and there may be eight days of 
rani, while .it Lr-kra the maximum may be as high as 40° C 
(104° F ), and nut more Lhan one day of rain may be expected 
in May A proclamation has been issued by the local committee 
asking the inhabitants lo place rooms at the disposal of the 
visitors. Among those who will cro** the Mediterranean will 
be Admiral Moucliez, MM Quatrefages, Wurtz, Sapurta, the 
naturalist, M Carladlac, the geologist, and many others, who 
will give interesting papers on a variety of subject*. 

|^Mr AsH Ion Dilke tried in vain on Tuesday to get the 
House of Commons seriously lo consider the advi'-abilily of 
adopLing the decimal system of coinage in this country. It 15 hope¬ 
less in the present state of public affairs to induce Parliament to 
attend to a matter of this kind On the widely beneficial results 
of the adopLion of the metuc system in whole or in part i\e 
have often insisted lhat there would be sonic inconvenience 
in making the transition, of course every one will admit, but as 
compared to the ultimate benefits from the adoption of the 
metric s) stem, they are not worthy of consideration. Mr. Dilke 
does well not to let the matter drop out entirely of public notice. 

The Thore prize of the Acadcuue des Sciences of Paris has 
been awarded to M. A. Vaysslere, preparaleur des cours de 
Zoulogie h la Faculledes Sciences de Marseille, for an anatomical 
memoir of Prosoputoma punctifrons , Lat. Some of our readers 
interested in comparative anatomy may remember having seen 
the original drawings in London hut summer, and will be glad 
to know that it will soon be furthcoming. M. Vays^ifcre is a careful 
expert. 

The French Minister of Public Instruction intends lo do a 
great service to science by publishing monthly a riiuvU of the 
scientific work being done over France, under the title of Retut 
dei Sciences. The review w ill be under the direction of the 
venerable M. H Milne-Ldwards, and will consist exclusively of 
analyses and summaries, but of sufficient detail to give % fair 
idea of the nnture of the work being done. It will embrace the 
work of individuals and of societies all over the country, and 
each number will contain about 100 pages. 
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M. Delessb, a member of the Institute, vice-president of the 
Geographical Society of Paris, and author of a number of works 
and papers on geology, died m Pans at the age of sixty-three 

yean. 

Tub death is announced on the 25th iobt, of Sir CharleB 
Reed, M.P., the much-respected chairman of the London School 
Board. 

A meteorological observatory has been erected at Fort-au- 
Fnnce, Haiti, under the care of the Rev. Father Wiek, on 
ground granted by the State It is an octagon of two stories 
and a platform Besides the indispensable instruments it has 
electric clocks (for communicating the time to clocks ouUide), 
telephones, microphone*, phonographs, radiometers, &c 

Tub inaugural meeting of a Society of Chemical Industry will 
be held in the rooms of the Chemical Society, Burlington 
House, Piccadilly, on April 4, at 4 p.m This Society 
u not intended to represent any oue particular branch of 
chemical industry It is hoped that it will be representative 
of many manufactures—alkali-making, manure-making, the 
textile colour industries, the glass and pottery manufactures, tar 
distilling, soap-making, sugar-making, brewing, metallurgy, the 
manufacture of fine chemicals, and all other industries which 
•how any connection with chemical bcience 

The newly-issued part of the Medical Reports which are from 
time to time issued by order of the Inspector-General of Chinese 
Maritime Customs, contains an elaborate monograph by Dr 
Duane B Simmons on the subject of Benberi, or the Kakkt? of 
Japan, which includes some interesting notes on the history and 
geographical distribution of the disease, and is illustrated by a 
sketch'map. 

Mil Bowdler Sharpe, F L.S., delivered on Thursday lsu.t 
the concluding lecture of a series on the " Birds of the World,'» 
which he hag been giving at Tonbridge School. Throughout 
the winter Lectures have been given on various literary and scien¬ 
tific subjects by Prof. Henry MorLey, Rev. A Lucas, and others, 
and Urge and attentive audiences have shown great interest in 
all the senes. The school already possesses a small museum, 
which is increasing under the auspices of the present head-master, 
the Rev T. B Rowe, who ig evidently doing hla best to encourage 
a taste for science and literature In the institution under his 
charge 

Every ornithologist should read a little pamphlet recently 
sent to us by the Dundee Naturalists’ Society, entitled “The 
Grollatores and Natatores of the Estuary of the Tay ; the great 
decrease in their numbers of Lute years, the causes ; with 
suggestions for its mitigation. A paper read by Col. Drummond 
Hay/' The auLhor, whose long residence in the district alluded 
to renders hu experiences doubly interesting, mokes out a good 
case for hu friends the birds in regard to tbelr alleged destruction 
of fish and spawn, and no doubt some notice will be Loken of his 
statements at the approaching Fisheries' Exhibition at Norwich. 
The principal cause in the decrease of the birds on the Tay he 
attributes chiefly to the increased number of gunners on the river, 
who disregard the dose-season, while the wilful destruction of 
the sea-birds' eggs also plays sad havoc amongst their numbers. 
Drainage and cultivation of the Land ha* also altered the 
conditions under which certain species nested, and has driven 
them further afield. 

A Conference on the reform of the Educational Code is to 
meet in Loadon m the third week in April, and to sit for two 
days, for the purpose of drawing up a series of recommen¬ 
dations, to be submitted In the form of a memorial to the 
Vice-President of the Committee of Council. The gentlemen 
invited to attend are persons conversant with the practical 


working of the public elementary school system, head-masters of 
secondary schools, persons experienced in education, and others 
interested. Invitations have been accepted by Lhe chairmen of 
the Education and School Management Committees of the 
School Boards for London, Liverpool, Birmingham, Leeds, 
Sheffield, Bristol, Bradford, Leicester, and Nottingham , also by 
Dr. Abbott, Dr Caldicott, Mr. Eve, Professors Max Miiller, 
Carey Foster, Ilennci, Gladstone, and Meiklcjohnj Sir U. 
Kay-Shuttlewortb, Sir. John Lubbock, the Rev Mark Pattison, 
and numerous others 

Mr Stephen Bretton, F M S., writes from Eastbourne to 
the Times , under data March 28, that he saw a meteor of gnat 
splendour that morning (1.15 a.m. Greenwich meantime), the 
finest he ever observed. Its size was apparently rather larger 
than Venus at her brightest, and for two or three seconds fllu- 
mm&tcd the heavens very brilliantly. Its colour was of an intense 
purple white, and moved somewhat slowly. He first noticed it 
a little south of Regulu?, and going in direction of Castor. When 
immediately below Prcescpe it burst into about five or six frog, 
ments, each about the sue of a star of the third or fourth magni¬ 
tude, the^e assuming a deep fiery [red It then immediately 
disappeared. The night wax especially clear; temperature in 
air about 3a 0 ; barometer about 29 850. 

The Committee of the "Frank Buekland Memorial Fund” 
have decided that the memorial shall take the form of a bust to 
be placed in the Fish Museum at South Kensington , the purchase 
of an annuity to be presented to Mrs Buck land; and, if there 
be any surplus, it will be applied in some way to promote the 
welfare of the fishermen of this country. The honorary secre¬ 
taries are Col. Bridges and Mr. T Douglas Murray, to whom 
subscriptions may be sent at 34, Portland Place 

Smart shocks of earthquake occurred at A gram on March 21 
at 3h. 40m a.m , duration three seconds, and on March 24 at 
6h 45m. a m., both accompanied by loud subterranean noises. 

There was another earthquake shock at Casamicciola on 
Sunday morning at 6 45. 

M. van Maldbren, who was the electrical engineer of the 
Alliance, and constructed the so long unrivalled magneto-electric 
machine belonging to this Company, died at Brussels at the age 
of seventy a few days ago. 

All the obstacles which have prevented the reconstruction of 
the Sorbonne being accomplished, have been removed by M. 
Jules Ferry, and the work will begin immediately. The same 
may be said of the isolation of the Public Library of Paris, all 
the required expropriations having been decreed. 

The date for admission of exhibits to the International Exhi¬ 
bition of Electricity at Paris has been prolonged to April 15. 

The Geologists' Association Easter Excursion will, be on 
Monday and Tuesday, April 18 and 19, to Salisbury, Stone 
henge, and Vale of Wardour. 

Colonel Paris, the head of the Paris fire brigade, has con¬ 
cluded his report on the destruction of the Printemps Establish¬ 
ment by proposing that large warehouses be compelled to light 
by electricity The burning of the Nice Theatre, which was 
occasioned by a gas explosion, has given a new Importance to 
that movement. 

M. de Mekitens hu completed the construction of one of 
hii magneto-electric engines intended for lighthouse illumination. 
An experimental trial took place on March 2j before MM. 
Becquerel, Cornu, Mascart, and other members of the Technical 
Commission of the International Exhibition, It was proved 
that with fifteen horse-power his machine ilium mates at once 
more than thirty JsblochkofT .lights, and that it could! at a 
moment's notice, be u*d la a regulator for marine purposes. 
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Mr. Thomas Edward, the Banff naturalist, has reprinted in 
a separate form some useful and interesting papers on the Pro¬ 
tection of Wild Birds. The pamphlet is to be had at the 
Banffshire Journal Office. 

The additions to tile Zoological Society's Gardens during the 
pauL week include an Egyptian Gazelle [Gazella dorcas) from 
Egypt, presented by the Earl of March, FZS ; a Common 
Genet (Genetta vulgaris ), South European, presented by the Rev 
F P Voules , a Giant Toad ( Bufo agua) from Brazil, presented 
by Mr. Carl Hagenbeck, a Long-snouted Snake {Passenta 
mycterizam) from India, presented by Mr. H H Black , an 
Amherst’s Pheasant ( Thaumalea amhersti &) from Szechueni 
China, a Black Swan (Cygnus at rat us ) from AusLialia, pur¬ 
chased , a Tiger ( Felts ttgns ), a Bactnan Camel ( Camelus 
bactrtanus ), a Sam bur Deer {Cervtis anstotehs ), born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN 

A New Variable Star —On July 26, 27, and 29, 1783, 
D'Agelet observed a star which he twice estimated 6in , and on 
the lost night 6 5m. , it is No 5057-9 in Gould’s reduced cata¬ 
logue, lhe mean of the three observations giving for 1800, R. A 
19b 23m 47‘57s and Deck + 17°I9'42"6. The only sub¬ 
sequent observation we have yet found of this star is in the 
Durihmusterungi where it is rated as low as 9 4m ; there is 
consequently a high probability that it will prove to be a 
remarkable variable. The position brought up to the beginning 
of 1S80 will be K A. 19b. 27m 22*is , Ded. + 17° 29' 28". 
D’Agelet’s original observations will be found at pp 542, 544, 
and 546 of the Htstouc Ctleste of Lalande 

Minima of Algol, etc , in 1880 —Prof. Julius Schmidt 
has published his observations, or rather the rt^uUs of his obser¬ 
vations, of Algol and other variable stars, made at Athens during 
the past year. On comparing his epochs of minima with the 
formula in Prof. behoofeld's last catalogue, it will be found that 
according to the most completely determined minima the calcu¬ 
lation is too late by nearly half an hour But the differences 
between calculation and observation are very irregular, so that 
if we take a mean of the whole, the true nunumnn would appear 
to be earlier than that computed by only nineteen minutes. 
The minima between August 28 and December 21 are here 
compared. 

According to the ob^ervali jn-> of the same indefatigable 
astronomer Mira Cell was at a maximum between July 20 and 
25, but in 1880 it only attained about 42m A maximum of 
R Leporls occurred about November 9 ; the determination is 
not very certain. The intervals between maximum and 
minimum, and via vend of a llercuks were as irregular as 
usual. 

The Red Spot upon JuriTER’s Disk.— Dr Jedrzejewicz 
has published some inferences from observations for ascertaining 
the time of rotation of Lhe eastern extremity of the large red spot 
upon the disk of Jupiter, made at hii private observatory at 
Plonsk during the winter of 1880-81. The instrument employed 
is a refractor six-inchei aperture, with powers 225 to 300 In 
December he measured the length of the spot and consider* 
that his own observations compared with thoac of Prof. Schmidt 
at Athens, indicate that the length of the spot re mai ned un¬ 
changed during the winter. On tills assumption he finds for the 
time of rotation 9b. 35m. 34*4143, ± o' 13s by 174 rotations 
between November 25, 1880, and February 5, 18S1. Prof. 
Schmidt from 1021 rotations between July 23, 1879, and Sep¬ 
tember 17, 1880, obtained the value 9h. 55m. 34*4228. dt o 05s 
for the middle of the spot. In 1862, by observations upon a 
spot which he says wis much darker and a more favourable 
object for the purpose than the spot* observed by Airy and 
Madler in 1834-35, and which wu not much larger than the 
shadow of the third satellite he had found for the time of rotation 
Oh. 55m. 25'684s, agreeing with the previously -determined values 
While the period from observations of the red spot 14 91. greater, 
Prof. Schmidt remarks that it agrees very nearly with that already 
obtained by Mr. Pratt. ' 

The Minor Planets.—I t appears that the object delated 
by Herr Falisa at the new Observatory of Vienna on the 23rd of 


last month, and which was announced a* No 220 of the small- 
planet group, may prove to be No. 139 JueuM, which had not 
been observed since 1874, It was discovered by the late Prof. 
Watson at Pekin on October 10 in that year, while he was engaged 
upon one oF the United States expeditions for the observation of 
the transit of Venus, and as was reported at the time, without the 
aid of a chart of telescopic stars, but from his memory of their 
configuration about the particular spot occupied by the planet. 
It was observed on November S by Rumker at Hamburg, but the 
length of observation was not sufficient to determine the mean 
motion with any degree of accuracy - hence although the ele¬ 
ments had been several times brought up to more recent dates by 
Watson, the planet hal not heen lecovered up to last month 

By the last Berlin circular it would seem that Ismene will fall 
little short of Hilda, in the length of its revuluiijn, and these 
two minors will thus stand out as exceptional members of the 
group By the latest elements the period of Hilda is 2860 days 
or 7 832 years, and that of Ismene 2854 dayn or 7 S14 years. 

Calculation has assigned the shortest period to No. 149 
Medusa, but this awaits confirmation, perhaps in the next sum¬ 
mer, when the planet should again come into opposition accord¬ 
ing to the imperfect elements at present available 


PHYSICAL NOTES 

M PLANrAMOUR continues to study with his sensitive levels 
the phenomena of periodic rise and fall of the ground which he 
hat observed in Switzerland, He believes he lias established a 
connection between these periods and those of the changes of 
temperature of the earth’s surface, there being an annual change 
of level m an east-west direction conesponding wiLh the mean 
Lemperatures of the surface during Lhe year 

M Rosens rlEHL concludes from his researches on the sensa¬ 
tions of colour recently noticed that the three fundamental colour 
sensations of the Young-Helmholtz-Maxwell theory correspond 
to the following lints of the pnre spectrum. Orangr-red, three- 
fourths of the distance from C to D amongst the Fraunhofer 
lines, a yelloto-grten three-quarters of Lhe distance from D to E, 
and a blue situated at one-third from F towards G. The prin¬ 
ciple upon which this selection is made Is that the selected tint 
fulfils the following conditions (a) it is equidistant between two 
tints which are complementary to one anolher; {b) it produces 
with either of the other selected tints another colour having a 
minimum of white admixed with it Thus the yellow-green 
chosen is midway between that yellow and that blue which 
produce the best white with one another, and it gives with the 
selected orange-red a yellow more intense than any known yellow 
pigment under equal illumination, and with the selected blue 
gives a green mote intense than the richest green pigment 

M. Henri Becquerel observes that the specific magnetism 
of ozone exceeds that of oxygen, and is much greater than could 
be accounted for by the difference in denMLy of these two allo- 
tropic forms of the gas 

In view of recent terrible colliery explosions in Belgium, M. 
Cornel hu called attention (in the Belgian Academy) to a possible 
interference of winds, blou ing m an inclined direction, with the 
proper ventilation of mines Most of the “fiery” Belgian 
mines have two shafts, one for raising the cool and for descent 
of air, which, passing along the galleries, is drawn up the other 
shaft by a ventilating engine The orifice of the latter shaft is 

S enerally (unlike that of the other) unsheltered by buildings; it 
ebouche* directly in the air a little above the ground. Obviously, 
then, a strong wind, blowing with downward inclination towards 
this orifice, mighL seriously affect Lhe ventilating action. It is 
noted that one explosion in Hainaut on November 19, 1880, 
followed a night of very high wind, which M. Cornet shows to 
have been capable of depressing ventilation considerably Mines 
with large sections are more dangerous than others in atmospheric 
perturbations. The true remedy, however (in the author’s 
opinion), is not increasing the resistance to the air-currents, but 
sheltering the orifices of the ventilating shaffs against descending 
winds. 

In a recent paper on the optical structure of ice (to the 
Freiburg Society of Naturalist*) Prof. Klocke finds that wink in 
the ice individuals the plane of the secondary axes is fixed by the 
position of the principal axis, they are subject to no Uw h to 
(Infection in that plane 

The phenomenon of vrrgfas occurred at Urbino in Italy twice 
in January , and from his observations of it Prof. Serpieri con- 



NATURE 


[March 31 , 1881 


5i8 


dudes [Real. 1st. Lotnb Rend ) that surfiuion of the rain¬ 
drops 11 not indispensable to its production, Surfusion indeed 
accelerates it, as do also violence of wind and intense cold ; but 
a ram with temperature not so low as zero falling into an air- 
currcnt in rapid motion and below zero [jives the phenomenon 
It is pointed out, however, that the mist which usually accompanies 
verglas being driven against objects by the wind, and its par¬ 
ticles being in n state of surfusion (the temperature being below 
zero), probably contributes to the general tcsuU, helping to make 
the ice-layer regular and uniform, If the verglas be such that 
the drop freezes wholly at once, the latter has probably con¬ 
tained many small crystals of ice. 

M Mercadier sums up his researches on Radiophony by 
saying that he believes that the phenomena are clue to a vibi atory 
movement set up by the alternate heating and cooling, due to the 
intermittent beams of heat-rays, of the gaseous layer adjacent to 
the sulid surface at which the radiations are absorbed , being an 
anterior layer in the case of solid bodies, a posterior layer in Lhe 
case of transparent bodies. 

M. Janssen has succeeded in photographing the lumilrt 
cendrtc, or “earth-shine" on the moon when three days old m 
the photograph the " continents" were to be distinguished clearly 
from the "seas." This deposes of the view ‘sometimes advanced, 
and held, we believe, by sonic most eminent astronomers, that the 
“new muon 111 the aims of the 0111" wah an optical illusion. 

Prof D W. Beeiz, of the Technical High School of 
Munich, wishes us to say that m the note (vol xxm p 442) 011 
the modulus of elasticity of rods of caihun, he, and nut Heir 
Holtz, should have been mentioned as the author of the paper on 
the subject in Wied Ann 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society on Monday Mr. 
J. B. Mmchin, who has spent some seven years in the country, 
read an excellent paper on Eastern Bolivia, which also included 
some observations on the Gran Chaco. After some pielinnnary 
remarks Mr Minctuu dwelt at length on the watei-system of lhe 
country, and, speaking first of the lake 1 *, lie mentioned that 
between the Rivers 1 ’ilcomayo and Paraguay, m tile unexplored 
Chaco, the lndian<; report the existence of a lake which no 
white man has ever yet seen, but which 1^, perhaps near 22" S 
lat The rivers belong to Amazon and Plate systems, and w ith 
the exception of the Paraguay and the Itenez, they mostly 
have their sources among the highest summits uf the Andes. 
The Parapite, Mr. Mmchin added, is the must southerly affluent 
of the Amazons, which in some maps lias been made to flow 
across the Chaco into the Paraguay, lhe Filcomayo also does 
not, as has be<_n thought, receive any tnbutanes on its course 
through Lhe Chaco, so far as can be learned from the Indians 
Mr, Mmchin afterwards alluded to his expedition over the MatLo 
Grussi Mountains, which he succeeded in crossing for the hrst 
tunc, lhe latter part of the paper was largely devoted to the 
animal and vegetable productions of Eastern Bolivia and to the 
commercial condition of the country. The discussion which 
followed turned chiefly 011 the route of Lhe future into Bolivia, 
whether it would be must advantageous to follow the Paraguay 
route or develop a new one by the Madera. 

Mr. E. G. Ravens'!ein has nearly completed for the Council 
of the Geographical Society the large map of Eastern Equatorial 
Africa, on which he has been engaged fur nearly three years 
under the direction of their bcicntihc Purposes CommiLtee 
The original di aw nigs will be reduced befoie they are engraved. 
And the map when published will be 111 twenty-luur sheets, and 
on a scale of I 1,000,000 It will take in the lake region, the 
Upper Congo, and the Upper Nile, and on the east cuait will 
extend from Somall I and to a little south of the Zambesi, the 
precise limits of the map being from to 0 N. to 20° S. lat, and 
from 25° to 52” E. long A very complete bibliography of 
authorities, compiled pan pajsu with the map, will be published 
afterwards 

Mr. Hroumton, an agent of lhe China Inland Mission at 
Kweiyang-fu, in the province of Kweichow, hag lately sent 
home an account of a visit which he had paid by invitation to the 
Miao-tsze tribes a short distance off. He had been told by one of 
them, from whom he had been learning something of the lan¬ 
guage, that in the third moon of the'yeai| his people had large 
gatherings in the bills, and was asked to be present at these 


festivities. He accordingly went and had an excellent opportu¬ 
nity for observing Lhe manners and customs of this section of 
this comparatively unknown people. He describes their dress, 
the character of the festivities witnessed, the angular musical 
instruments u^cd, &c. The particular tribes vimted by Mr. 
Broumton are known as the Black (from the colour of their 
clothes) and the Ka-teo tribes, and live near Hwangping-chow. 

Mr. Carl Bock is leaving for Siam next week, where he 
intends to make an excursion into the interior His book, 
“The llradlmntcrs of Borneo,’ 1 will be published shortly by 
Messrs, Sampson Low and Co, 

We hear that Mr. Edward Whymper, who has already given 
an account of si me phases of his South American journey to 
the Alpine Club and the Society of Art'-, will read a paper on 
the Andes of Ecuador before the Geographical Society on 
May 9. 


PRIZES OF THE PARIS ACADEMY OF 
SCIENCES 

T Llie public stance of the Academy on March 14 the 
aunual distnhuLmn of prizes took place, While many of 
these prizes are offered for particular subjects, others are devoted 
to rewarding the most important advances made during the year 
in special departments of science. 

1 he Grand Tnze of the Mathematical .Sciences was awarded 
Lo M Halphen for work on the theory of linear differential 
equations 

In astronomy Mr, Stone receives the Lalnnde prize for his 
stellar researches, following tho-e of AbU 5 de Lacmllc, at the 
Cape of Good Hope , and the Valz prize goes lo M. Tempel 
for his observations on comets M. Vinot’s labours in starting 
and editing Lc Cut arc recognised by Lhe award of the Tremont 
prize. 

'lhe Montyon prize of the mechanical arts is given to M. 
Coinut for his study of the faults of iron plates , the Toncelet 
prize to M. 1 eaui 4 for various works , while a recompense of 
1500 franLH on the Bordin foundation is given to M, Lan for 
improved modes of combustion, diminishing the trouble and 
harm from smoke, &c (in qteel heating). The extraordinary 
prize of 6000 francs (for improving the efficacy of naval forces), 
and the Plumey prize, are not awarded. 

In physics we find a recompense of 3000 francs given to M. 
Ader, on the Vaillant foundation, for improvements in phonetic 
telegraphy, 'lhe grand prize for researches on elasticity of 
crystalline bodies is not awarded 

The Jecker prize goes to M. Demar^ay for important work in 
organic chemistry, the Gegner prize to M. Jacquelain for 
skill in preparing a large number of substances in a pure state, 
&c 

Two prizes on Lhe Bordm foundation are awarded in geology, 
one to M Gosselet for a geological sketch of the North of 
France, the other to MM. Falsan and Chantre for their geologi¬ 
cal monography of ancient glaciers and erratic deposits in the 
middle of the Khonc Valley Recompenses on the Gay foun¬ 
dation are awarded to MM Delage and Chevremont for obser¬ 
vations on movements of the coast-line in France. 

In medicine and surgery three Montyon prizes are awarded ; 
one to Dr Charcot for his work on localisation of disorders of 
the brain ; another to Dr Sappery for researches on the lymph¬ 
atic apparatus of fishes ; the third to Dr Jullien for important 
medical researches On the Bi ^ant foundation M. Cohn is aw aided 
5C00 francs for physiological researches Dr Segund recedes 
the Godard prize for an important work in surgery, Dr. 
Quinand the Barbier prize for researches on the quantity of 
oiygen in human blood in health and in disease. The Dusgate 
prize (having regard to prevention of premature buna!) is not 
given, but MM. Onimui, Peyrand, and Le Bon are recompensed 
for their researches. The lloudet prize is awarded to Prof. 
Lister. 

In experimental physiology the Montyon prize is given to 
M Bonnier for res earches on the nectaries and colour* of plants. 

The Fons-Melicocq prize for botanical research in the north of 
France is gained by M. de Vicq ; and M. de la C ha pell e receives 
1000 francs on the De G mazi&rei foundation for studies on French 
cryptogams. 

In anatomy and zoology the Grand Prize with "reference to 
distribution of marine animals on the French coast is withheld. 
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M. Gra.adidter gams the Savigny prize for researched on the 
fauna of Zanzibar and Madagascar v while the Thorel prize is 
awarded both to M Vavssiires and M. Joly, for observations 
proving a small animal round in streams to be the larva of an 
insect of the family of Ephemerans, 

The Montyon prize for statistics goes to Dr. Ricoux for his 
“Figured Demography of Algeria 51 

We further note mat M. Birckel receive-. 1500 francs on the 
Montyon foundation, for an improvement in the Davy lamp, 
and that M Dupuis receives the Delaland-Gnenneau prize for 
his explorations in Tonkin. 

The published h*t of subject* for prize competition in 1 83 1, 
1B82, 1883, and 1885 comprises the following subjects (briefly 
stated) among others.—Motor for tramways, physiology of 
champignons ; influence of environment on plant-organs ; struc¬ 
ture and development of cork , internal organisation of European 
ednophthalmale crustaceans, cure of Asiatic cholera, genito¬ 
urinary organs; revision of the theory of Jupiter's satellites , 
elasticity of crystalline bodies, origin of atmospheric electricity, 
and causes of electric phenomena in lliunderhtarms, moculaLnm 
as a prophylactic for domestic animals ; coloured parts of Lhe 
tegumentary system of animals, and fecundating matter of 
animated beings , marine, lacustrine, and terrestrial deposit* on 
the French coast since the Roman epoch , botany of the North 
of France, diagnostic signs of death and prevention of premature 
burial. 


MEASURING THE INDEX OF REFRACTION 
OF EBONITE 1 

DROF BELL found that when an intermittent beam of light 
^ fell on a sensitive selenium cell the sound pioduced in a 
telephone (which wiLh a battery was attached to the selenium) 
was not entirely destroyed by interposing a thin sheet of ebjnite 
in the oath of the intermittent rays of light, or, in other words, 
that ebonite was slightly transparent for invisible rays that 
affected selenium It occurred to us some months ago that if 
such invisible rays were at all of the nature of light, they probably 
suffered retardation in passing through the ebonite, or that 
refraction would take place if the sheet of ebonite w ere replaced 
by an ebomLe prism or lens, a result we have been able expert 
mentally to confirm, and at the same time to measure the index 
of refraction 

AH is a gla.ss lens concentrating a parallel beam coming from 
a lime-light on to one hole H in a rapidly revolving brass disk 
C D. This disk wc have constructed many tunes as thick as the 



one employed by Prof. Bell, and have thus succeeded in eliminat¬ 
ing all the sound produced by the syren action of Lhe disk, so 
disturbing in delicate experiments. EK is a stationary zinc 
screen with a hole in it smaller than the holes in the rotating 
disk. 

I We first tried to focus these intermittent rays on a selenium 
cell by means of an tbonUt lens, and so determine the focal 
length of the lens \ but as our lens was then not mounted on an 
optical bench, so as to be moved parallel to itself, or rotated 
through known angles, and as the rays were invisible, so that our 
eyes could not of course guide us as to the proper position in 
which to put the lens, we failed to succeed in this very delicate 
experiment, which however our subsequent experiments, now to 
be described, show must ultimately succeed with the lens 
properly mounted. 

2. A small portion of the Intermittent light which passed 
through the hole H in the rotatory disk was allowed to flail on 
an ebonite prism K L, by passing through a slit in a zinc screen 

1 Note communicated to lhe Royal Society by Pro fee less Ayrton and 
Perry. 


gj, the *ht being arranged parallel to the edge of the ebonite 
prism The prism employed had an angle of 27 °' 5 - M N is 
another zinc screen wiLh a slit in it also parallel to the edge of 
the prism, and placed in front of a sensitive selenium cell s (the cell 
described by us in the account of our experiments on 11 Seeing by 
Electricity*). This screen M N was moved parallel to itself, while 
an experimenter listened with a telephone to each ear, and who 
was placed in another room, so as not to be influenced by seeing 
what changes were being made in the position of the screen or 
in the position of the ebonite pi ism. The telephones had each 
a resistance of 74 ohms, and the batLery in electromotive force 
of about 40 volts No direct light falling on the selenium, the 
listener at the telephones heard nothing for the majority of posi¬ 
tions of the screen M n, but in one p jsition represented in the 
figure a faint distant sound was distinctly heard, which was 
entirely cut off by interposing Lhe hand in front of the bclemum, 
or by moving away the prism 

The invisible rays that afTect selenium after passing through 
ebonite are consequently refracted, and some preliminary experi¬ 
ments, when the ebonite prism was arranged for minimum devia¬ 
tion, gave 1'7 as a first rough approximation for the index of 
redaction of these rays by ebonite It is interesting to notice 
that the square, 2 89, of this index of refraction is belu ecn the 
highest and lowest limits obtained by different experimenters for 
the specific inductive capacity of ebonite, so far agreeing with 
Maxwell's electromagnetic theory of light 

We are now having prisms of ebonite and of other opaque 
substances of different angles mounted on a goniometer stand, 
to enable u* to measure the indices of refraction accurately 


MOLECULAR ELECTROMAGNETIC 
INDUCTION' 

TMIE induction currents balance which I had the honour of 
■** bringing before the noUce of the Royal Society (Proc 
Roy Soc vol xxix p 56) showed how extremely sensitive it 
was to the slightest molecular change in the composition of any 
metal or alloy, and it gave bLrong evidence of a peculiarity in 
iron and steel which its magnetic properties alone failed to 
account fur We could with all non-magnetic metals easily 
obtain a perfect balance of force by an equivalent piece of the 
same metal, but in the case of non, steel, and nickel it was 
with extreme difficulty that I could obtain a near approach to 
a perfect zero. Two pieces of iron cut off the Bame bar or wire, 
possessing the same magnetic moment, never gave identical 
results , the difficulty consisted, that notwithstanding each bar or 
wire could be easily made to produce the same inductive reaction, 
the time during which this reaction took place varied in each 
bar , and although 1 could easily change its balancing power as 
regards inductive f jrce by a change in the ma*s of lhe metal, by 
heat or magnetism, the zero obtained was never equal to that 
obtained from copper or silver. 

Thi* Jed me to buppcihe the existence of a peculiarity in mag¬ 
netic metals which could not be accounted for except Ujxm the 
hypoilieBis that there was a cause, then unknown, to produce 
the invariable effect 

Finding that it would be impossible to arrive at the true 
cause without some new method of investigation, which should 
allow me to observe the effects from an electrical circuit, whose 
active portion should be the iron wire itself, I constructed an appa¬ 
ratus or electro-upagnetic induclun balance, consisting of a single 
coil reacting upon an iron wire in its axis, and perpendicular to 
the coil itself; by this means the iron or other wire itself became 
a primary or secondary, according as Lhe current passed through 
Lhe coil or wire. Now with this apparatus we could induce 
secondary currents upon the wire or coil, if the cod was at any 
angle, except when the wire was absolutely perpendicular , in 
this state we could only obtain a current from some disturbing 
cause, and the current so obtained was no longer secondary but 
tertiary 

The whole apparatus however is more complicated than the 
general idea given above, as it was requisite nut only to produce 
effects, but to be able to app-eciatc the direction of the electrical 
current obtained, and have comparative measures of their value. 
In order to fully understand the mode of experiments, as well 
as the results obtained, I will first describe the apparatus 
employed, 

The electro-magnetic induction balance consists—(1) of an 

1 Paper nod at tha Royal Society, March 17, by Prof D E Hughes, 
F R S 
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instrument for producing the new induction current; (2) sono¬ 
meter or balancing coils; (3) rheotome and battery; (4) 
telephone. 

The essential portion of this new balance is that wherein 
a coil is so arranged that a wire of iron or copper can 
pass freely through and forming its axis, the iron or copper 
wire rests upon two supports 20 centims apart; at one of these 
the wire is firmly clamped by two binding screws ; the opposite 
end of the wire tarn 1 * freely on its support, the wire being 22 
centims. long, having 2 centims projection beyond its support, 
in order to fasten upon it a key or arm which shall serve as a 
pointer upon a circle giving the degrees of torsion which the 
wire receives from turning this pointer A binding screw allows 
us to fasten the pointer at any degree, and thus preserve the 
required stress the tune required 

The exterior diameter of the coil is 5 1 centim* , having an 
Intenor vacant circular space of 3) centim 1 *., its width is 2 
centims , upon this is wound 200 metres of No. 32 silk-covered 
capper wire. This loiI is fastened to a small board so arranged 
that it can be turned through any desired angle m relation to the 
iron wire which passes through its centre, and it can also be 
moved to any portion of the 20 centims. of wire, in order that 
different portions of the same wire may be tested for a similar 
■tress 

The whole of this instrument, as far as posMble, should be 
constructed of wood, in order to avoid all disturbing inductive 
influences of the coil, 

The iron wire at its fixed end is joined or makes contact with 
a copper wire, which returns to the front part of the dial under 
its board and parallel to its cod, thus forming a loop, the free 
end of the iron wire is mined to one pole of the battery, the 
copper wire under the ooard is joined to the rheotome and 
thence to the battery. 

The coil is joined to the telephone , but, as in every instance 
we can either paai the battery through the wire, listening to Us 
inductive effects upon the wire, or the reverse of this, 1 prefer, 

S enerally, in order to have no voltaic current passing through 
ie ware, to join the iron wire and its loop direct to the tele¬ 
phone, passing the voltaic current throagh the coil. 

In order to balance, measure, and know the direction 
of the new induction currents by means of a switching key, 
the sonometer (Ptoc. Roy Soc., vol, xxix. p. 65) 1 described 
to the Royal SocieLy in brought inLo the circuit The two 
exterior coils of the sonometer are then in the circuit of the 
oattery, and of the coil upon the board containing the iron wire 
or stress bridge. The interior or movable coil of the sonometer 
is then in the circuit of the iron wire and telephone. Instead of 
the sonometer constructed as described in my pa] er to Lhe Royal 
Society, I prefer to use one formed upon a principle 1 described 
in CotnpUs rendu s,, December 30, 1878. This consists of two 
coils only, one of which 15 smaller and turns freely in the ceulre 
of the outside coiL The exterior coil being stationary, the centre 
coil turns upon an axle by means of a long (20 centims,) arm or 
inter, the point of which moves over a graduated arc or circle, 
benever the axis of the interior coil is perpendicular to the 
exterior coil no induction lakes place, and w e have a perfect 
zero , by turning the interior coil through any degree we have a 
current proportional to this angle, and in the direction in which 
it is turned. As this instrument obeys all the well known laws 
for galvanometers, the readings and evaluations are easy and 
rapid. 

If the coil upon the stress bridge is perpendicular to the iron 
wire, and if the sonometer coil is at zero, no currents or sounds 
in the telephone will be perceived, but the blighted current in 
the iron wire produced by torsion will at once be heard , and by 
moving the sonometer coil In a direction corresponding to the 
current, a new zero will be obtained, which will not only balance 
the force of the new current, but indicate its value. A perfect 
zero however will not be obtained with the powerful currents 
obtained by the torsion of 2 millima diameter iron wire , we then 
require special arrangements of the sonometer, which arc too 
complicated to describe here. 

The rheotome 11 a clockwork having a rapid revolving wheel 
which gives interruptions of currents in fixed cadences in order 
to have equal intervals of sound and silence. I employ four 
bichromate cells or eight Darnell’s elements, and they are joined 
through this rheotome to the coil on the stress bridge, as I have 
already described. 

The magnetic properties of iron, steel, nickel, and cobalt 
have been so searchlngly investigated by ancient as well as by 


modem scientific author®, that there seems little left to be known 
as regards its molsr magnetism I use the word molar here 
simply to distinguish or separate the idea of a magnetic bar of 
iron or steel magnetised longitudinally or transversely from the 
polarised molecules which are supposed to produce its external 
magnetic effects. 

Molar magnetism, whilst having the power of inducing an 
electric current in an adjacent wire, provided that either has 
motion or a change in its magnetic force, as shown by Faraday 
in 1832, his no power of inducing an electric current upon 
itself or its own molar constituent, either by motion or change 
of its magnetic moment. Molecular magnetism (the results of 
which I believe I have been the first to obtain) has no, or a very 
feeble, power of inducing either magnetism or an electric current 
m an adjacent wire, but It possesses the remarkable power of 
strongly reacting upon its own molar wire, inducing (compara¬ 
tively with its length) powerful electric currents, In a circuit of 
which this forms a part. 

We may have also boLb cases existing m the same wire, this 
occurs when the wire is under the influence of stress, either 
external or internal, it would have been most difficult to separate 
these two, as it was in my experiments with the induction balance 
without the aid of my new method. 

Ampere's theory supposes a molecular magnetism or polarity, 
and 1 that molar magnetism would be produced when the molecu¬ 
lar magnetism became symmetrical , and his theory 1 believe is 
fully capable of explaining the effects 1 have obtained, if we 
admit that we can rotate the paths of the polarised molecules by 
an elastic torsion. 

Matteucci made use of an inducing and secondare coil in the 
year 1847 ( Compt '. rend t. xxiv. p. 301, 1847), oy means of 
which he observed that mechanical strains increased or decreased 
the magnetism of a bar inside this coil. 

Wertheim published in the Comptes rendus, 1852 (Compt rettd. 
t. xxv, p 702, 1852), some results similar to Matteucci, but in 
the Annales de Chirnif et de Physique, 18$7 (Ann de Ch\m et de 
Phys (3) t 1 p 385, 3857), he published a long senes of most 
remarkable expenments, in which he clearly proves the influ¬ 
ence of torsion upon the increment or decrement of a magnetic*] 
wire. 

Vilari showed (Po£gcndorff's Annalen , 1868) increase or 
diminution of magnetism by longitudinal pull according as 
the magnetising force is less or greater than a certain critical 
value 

Wiedermann (Wiedemann’s 11 Galvan ism us," p 447), in Ins 
remarkable work, "Galvanlsmus,” says that an iron wire 
through which an electric current is flowing becomes magnetised 
by talbting the wire. This 1 have repeated, but found the effeLts 
very weak, no doubt due Lo the weak battery I use, viz. four 
quart bichromate cell* 

Sir W. Thomson shows clearly in his remarkable contribution 
to the Phil Turns Roy. Soc., entitled M Effects of Stress on 
the Magnetisation of Iron, Nickel, and Cobalt ” (Phil Trans . 
May 6, 1878), the critical value of the magnetisation of the®e 
metals under varying stress, and also explains the longitudinal 
magnetism produceaby Wiedermann as due to the outside molar 
twist of the wire, making the current pass as in a spiral round a 
fixed centre, Sir William Thomson also shows clearly Lhe effects 
of longitudinal as well as transversal strains, both as regards its 
molar magnetism and its electric conductivity 

My own researches convince me that we have in molecular 
magnetism a distinct and separate form of magnetism from that 
when we develop, or render evident, longitudinal or transversal 
magnetism, which 1 have before defined as molar. 

Molecular magnetism is developed by any flight strain or twist 
other than longitudinal, and it is only developed by an elastic 
twist, for however much we may twist a wire, provided that its 
fibres are not f eparated, we shall only have the result due to the 
reaction of its remaining elasticity. 

If we place an iron wire, say 20 centims. long, 1 millim. dia¬ 
meter. in the axis of the coil of the electro-magnetic balance, 
and u this wire is joined, as described, to the telephone, we find 
that on passing an electric current through the inducing coil no 
current is perceptible upon the iron wire, bat if we give a very 
slight twist tothis wire at its free end—one-eighteenth of 1 turn, 
dr 20°—we at'once bear, clear and comparatively loud, the cur¬ 
rents passing the coil; and although we only gave a alight elastic 
twist of 20° of a whole turn, and this spread over 20 centims. in 
length, making an extremely slight molar spiral j yet the effects 
are more powerful than If, using a wire free from sires®, we 
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turned the whole coil 40“. The current obtained when we turn 
the coil, m just mentioned, 19 secondary, and with the coil at 
any angle any current produced by its action, either on a copper, 
silver, Iron, or steel wire ; in fact it la simply Faraday’s discovery, 
but the current from an elastic twist is no longer secondary under 
the same conditions, but tertiary, an I shall demonstrate later on 
1 he current passing through the coil cannot induce a current 
upon a wire perpendicular to itself, but the molecules of the 
outside of the wire, being under a greater elastic stress than the 
wire itself, they are no longer perpendicular to the centre of the 
wire, and consequently they react upon this wire as separate 
magnets would upon an adjacent wire It might here be readily 
supposed Lhat a wire having several twists, so a fixed molar twist 
of a giten amount would produce similar effect 1 ?. It however 
does not, for in moat cases the current obtained from the molar 
twisti ore in a contrary direction to that of the elastic torsion. 
Thus, if I place an iron wire under a nght-handed elastic twist 
of 20° I find a positive current of 50" sonometer, but if I 
continue this twist so that the index makes one or several entire 
revolutions, thus giving a permanent molar twist of several 
Luma, I find upon leaving the index free from any elastic 
torsion, that 1 have a permanent current of io n , but it is no 
longer positive but negative, requiring that we should give an 
elastic torsion in the previous direction, in order to produce a 
positive current Here a permanent elasLic torsion of the mole¬ 
cules » set up in the contrary direction to its molar twist, and we 
have a negative current, overpowering any positive current which 
should have been due to the twisted wire 

The following table shows the influence of a permanent twist, 
and that the current obtained when the wire was freed from its 
elastic torsion was in opposition to that which should have been 
produced by the permanent twist Thus a well-softtncd iron 
wire I mi Him in diameter, giving 6o° positive current for a 
right handed clastic torsion of 20°, gave after l 0, 8o permanent 
torsion a negative current of 10° 
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At this point the fibres of a soft wire commence to separate, 
and we have no longer a complete single wne, but a helix of 
separate wires upon a central structure 

If now, instead of passing the current through the coil, I pass 
it through the wire, and place the telephone upon the coil 
circuit, I hud that I obtain equally as strong tertiary currents 
upon the coil as in the previous case, although in the fint case 
there was produced longitudinal electro-magnetism m the per¬ 
pendicular wire by the action of the coil, but iq the Utter case 
none or the most feeble electromagnetism was produced, yet in 
these two distinct cases we have a powerful current produced 
not only upon its own wire, but upon the coil, thus proving lhat 
the effects are equally produced both on the wire and coil. 

If we desire, however, in these reversible effects to produce in 
both cases the same electromotive force, we must remember Lhat 
the tertiary current when reacting upon its own short wire 

E roduces a current of great quantity, the coil one of comparative 
igher intensity. We can, however, easily convert the great 
quantity of the wire into one of higher tension by parsing it 
through the primary of a small induction coil who*e resistance 
is not greater than one ohm. We can join our telephone, 
which may be then one of a high resihtance, to the secondary of 
this induction coil, and by this means, and without changing the 
resistance of the telephone, receive the same amount of force, 
cither from the iron wire or the coil. 

Finding that iron, steel, and all magnetic metals produce a 
current by a slight twist, if now we replace this wire by one of 
copper or non-magnetlc metals we have no current whatever by 
an clasdc twist, and no effects, except when the wire itself is 
twisted spirally in helix , and whatever current we may obtain 
from copper, &c. B no matter if from its being in spiral or from 
net being perpendicular to the* axis of the coils, the currents 
obtained will be invariably secondary and not tertiary. If we 
replace the copper by an iron wire, and give It a certain fixed 
torsion, not passing its limit of elasticity, we find that no in¬ 


crease or decrease takes place by long action or time of being 
under strain Thu? a wire which gave a so no metric force of 
50" at the firat observation remained perfectly conBtanl for seve¬ 
ral days unui it wa? again brought to zero by taking off the 
strain it had received. Thus we may consider that os long as 
the wire preserves its elasticity, exactly in the same ratio will it 
preserve the molecular character of its magnetism 

It is not necessary to use a wire to produce these effects , still 
more powerful currents are generated in bar?, ribbons, or sheen 
of iron , thus no matter what external form it may posses*, it 
still produces all the effect? I have described 

It requires a great many permanent twists 111 a wire to be 
able to see any effect from these twists, but if we give to a wire, 

I millim. diameter, forty whole turn? (or until its fibres become 
separated) we find some new effects, we hud a small current of 
icf in the same direction a? its molar twist, and on giving a 
slight twist (2o“) the sonomclric value of the sound obtained is 
8o° instead of 50', the real value of a similar untwisted wire ; 
but it> explanation will be found by twisting the wire in a con¬ 
trary direction to its molar twist We can now approach the 
zero but never produce a current in the contrary direction, owing 
to the fact that by the spiral direction, due to the fibrous molar 
turn?, the neutral position of it? molecule is no longer parallel 
with its wire, but parallel with iLs molar twist, consequently an 
elastic strain in the latter case can only bring the molecules 
parallel with its wire, producing no current, and in the first case 
the angle at which the reaction takes placets greater than before, 
consequently the increased value of its current 

The measurements of electric force mentioned in this paper are 
all siinometnc on an arbitrary scale Their absolute value has 
not yeL been obtained, as we do not, at our present stage, require 
any excepL comparative measures. 1 Thus, if each wire is of I 
millim diameter and 20 centims long, all render the same stress 
in the axis of its coil I find that the following are the sonometnc 


sgrees of value — 



Soft iron 

60 

Tertiary current. 

Hard drawn iron 

50 

it n 

Soft steel 

45 

M If 

Hnrd tempered steel 

10 

II II 

Copper, silver, &c 

Copper helix, 1 cenlnn. diameter, 

-0 

II II 

20 turns in 20 centims. 

45 

Secondary currents. 

Iron, spiral, diLto 

45 

11 1* 

Steel 

45 

>1 11 


The tertiary current increases with the diameter of the wire, 
the ratio of which has not yet been determined , thus an ordinary 
hard iron wire of 1 millim. diameter giving 50’, one of 2 millims 
diameter gave loo” , and the maximum of force obtained by any 
degree of torsion is at or neai its limit of elasticity, as if in the 
same time we also pass this point, producing a permanent twist, 
the current decreases, os I have already .shown in the case of a 
permanent twist Thu?, the critical point of I millim. hard iron 
wire 20° of torsion, but in hard steel it was 45 0 . 

Longitudinal stiains do not produce any current whatever, but 
a very flight twist to n wire, under a longitudinal strain, pro¬ 
duce. its maximum effects * thus, 20“ of torsion being the critical 
pomL of iron wire, the same wire, under longitudinal strain, 
required but from io° to 15 0 . It 1? very difficult however to 
produce a perfect longitudinal strain alone I have therefore 
only been able to try the effect of longitudinal strain on fine 
wires, not larger than 1 millim in diameter, but as in all cases no 
effect whatever was produced by longitudinal strain alone, I 
believe none will be found if absolutely free from torsion. The 
molecules in a longitudinal strain are equally under an elastic 
strain as in torsion, buL the path of their motion 1? now parallel 
with iis wire, or the zero of electric inductive effect, but the 
compound strain composed of longitudinal and transverse, reail 
upon each other, producing the increased effect due to the 
compound strain 

The sonometer is not only useful for showing the direction of 
the current and measuring it by the zero method, but it also 
shows at Once if the current measured is secondary or tertiary 
If Lhc current is secondary it? period of action coincides with 
lhat of the sonometer, and a perfect balance, or zero of sound, 
is at once obtained, and its value in sonometric degrees given, 
but if the current is tertiary, no zero is possible, and If the value 
of the tertiary is 6o", we find 6o" the nearest approach to sern 

1 jo 1 loautMtar hu ike same elect romotiva force u o° 10 of a Daniel! 
battery 
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possible But by the aid of separate induction coils to convert 
the secondary into a tertiary, a perfect zero can be obtained if 
the time of action snd its force correspond to that which we 
Midi to measure 

If I place a copper wire in the balance and turn the coils at an 
angle of 45", 1 obtain a current which can be perfectly balanced by 
the tonometer at 50 s , proving, ns already raid, that it is secondary. 
If 1 now replace the copper by an iron wire, the coil remaining 
at 45°, I have again exactly the same value fr r the iron as copper, 
viz., 50°, and in both cases secondary Now, it is evident that 
in the ca*e of the iron wire there was produced nt each passage 
of the current a strong electro-magnet, but this longitudinal 
magnetism did not either change the character of the current or 
its value in force. 

A most beautiful demonstration of the fact that longitudinal 
magnetism produces no current, but that molecular magnetism 
can act equally as well, no nutter the direction of the longi¬ 
tudinal magnetism, consists in forming an iron wire in a loop, 
or taking two parallel but separate vires, joined electrically at 
their fixed end% the free ends being each connected with the 
circuit, f-o that the current generated must pass up one wire and 
down the adjacent one On testing this loop, and if there are 
no internal ^trains, complete Mlence or absence of current will 
be found. Now, giving a slight torsion to one of these wires m 
a given direction, we find, «ay 50" positive; twisting the parallel 
wire in a similar direction produces a perfect zero, thu*, the 
current of the second mmt have balanced ihe positive of the 
first. If, instead of twisting )L in similar directions, vc twist it 
in the contrary direction, the sounds are inci eased in value fiom 
5O 0 positive to ioo"positive, showing, in this latter case, not only 
a twofold increase of force, but that the currents in the iron 
wires travelled up one wire and down the other, notwithstanding 
that both were sirongly magnetic by the influence nf the coil in 
one direction, and this experiment also proves that its molar 
magnetism had no effect, as the currents are equally strong in 
both duections, and both vires can double or efface the currents 
produced in each If instead of two wires we lake four, we 
can produce a zero, or a current of 200°, and with twenty wires 
wc have a force of iooo°, or an electromotive force of two volts 
We have here a means of multiplying the effects by giving an 
elastic torsion to each separate wire, and joining them electri¬ 
cally in tension If loops are formed of one iron and one 
copper wire, we can obtain both currents from the iron wire, 
positive and negative, but none from Ihe copper, its rfi/e is 
simply that of a conductor upon which torsion has no effect, 

1 have already mentioned that internal strains will give out 
tertiary currents without any external elastic strain being put on 
In the case of iron wire these disappear by a few twists in both 
directions, but in flat bars or forged iron they are more per¬ 
manent , evidently portions of these bars have an elastic strain, 
whilst other portions are free, for I find a difference at every 
inch tested the instrument however is so admirably sensitive 
and able to point out not only the strain but its direction, that I 
have no doubt its application to large forged piece*, such as 
shafts or cannon, would bring out most interesting results, 
besides its practical utility ; great care is therefore necessary m 
these experiments that we have a wire free from internal stranm, 
or that w e know Lheir value. 

Magnetising the iron wire by a large steel permanent magnet 
has no effect whatever. A hard steel wire thus placed becomes 
strongly magnetic, but no current is generated, nor has it any 
influence upon the results obtained from molecular movement, 
as in elastic torsion. A flat wide iron or steel bar shows this 
better tban iron w ire, as we can here produce transversal instead 
of longitudinal, but neither shows any trace of the currents pro¬ 
duced by molecular magnetism. 1 have made many experi¬ 
ments with wires and bars thus magnetised, but as the effecL in 
every case was negative when freed from experimental errors, I 
will not mention them, but there is on* very interesting prooF 
which the instrument gives, that longitudinal magnetism first 
passes through its molecular condition before and during the 
discharge or recomposition of its magnetism For this purpose, 
using no battery, 1 join the rheotome and telephone to the coil, 
the wire having no extenor circuit. If I strongly magnetise the 
two ends of tne wire, I find by rapidly moving the coil that 
there is a Faredaic induction of 50° at both poles, but very little 
or none at the centre of the wire; now fixing the coil at the 
central or neutral point of the wire and listening intently, no 
lannds are heard, but the infant I give a slight elastic torsion 
to the free pole, a rush of electric tertiary indued on is heard, 


I whose value is 40°. Again, testing this wire by moving the 
coil, I find only a remaining magnetism of to, and upon repeat¬ 
ing the experiment of elastic torsion I find a tertiary of 5 ; thus 
we can go on gradually discharging the wire, but us discharge 
will he found to be a recomposition, and that it first passed 
through the stage 1 have mentioned. 

Heat has a very great effect upon molecular magnetic effects. 
On iron it increases the current, but in steel the current is dimin¬ 
ished. For experimenting on iron wire, w hich gave a tertiary cur¬ 
rent of 50° positive (with a torsion of 20°), upon the application of 
the flame or a spirit-lamp the force rapidly increases (care being 
taken not to approach rcd-lieat) until the force Is doubled, or 
loo positive The tame effects were obtained in either direc¬ 
tion, and wire not due to a molar twist or thermo-current, as if 
care had been taken to put on not more than io° of torsion, the 
wire came back to zero at once on removal of the torson Hard 
tempered steel, whose value was id® whilst cold, with a torsion 
of 45”, become only i D when heated, but returned (if not too 
much heated) to 8“ when cold 1 very much doubted this ex¬ 
periment at first, but on repenting the experiment with steel 
several times 1 found that on heating it I had softened^ the ex¬ 
treme hard (yellow) temper to that of the well-known blue 
temper. Now at blue temper, hot, the value of steel was but i° 
to 2 , whilst ‘■oft iron of a similai size gave 50° of force cold, 
and ioo 0 at red heat Now as 1 have already shown that the 
effects I have described depend on molecular elasticity, it proves 
at least, as far as iron and steel arc concerned, that a compara¬ 
tively perfecL elastic body, such as tempered slrel, has but slight 
molecular elasticity, and that heat reduces it, but that soft iron, 
having but little molar elasticity, has a molecular elasticity of a 
very high degree, which is increased by heat. 

'1 he objects of the present paper being to bring the experi¬ 
mental facts before Ihe notice of the Royal Society, and not to 
give a theoretical solution of the phenomena, I will simply add 
that if we assume with Poisson that the paths of the molecules 
of iron are circles, and that they become ellipses by compression 
or strain, and also that they are capable of being polarised, it 
would sufficiently explain (he new effects 

Joule has shown that an iron bar is longer and narrower during 
magnetisation than lief ore, anil in the case of ihe transverse 
strain the exterior portions of the wire are under a far greater 
strain than those near the centre, and as the polarised ellipses are 
at an angle with ihe molecules of the central portions of the 
wire, its polarisation reacts upon them, producing the compara¬ 
tively strong electric currents 1 have described. 
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Queensland, on Queensland fern 1 ;, with descriptions of two new 
species; on a new species of Nepenthes.—M. A. IIaiwell, on 
some Queensland Polyzoa, plates 1 to 3; on some new Amphi- 
pods, plates 5 to 7.—Wm Macleay, on a new species of 
Galaxias, with remarks on the distribution of the species ; on * 
new species of Otolithm and of Synaptura.—Rev. E. T. Woods 
and F. M. Bailey, on the fungi or New South Wales and 
Queensland.—Rev. E T Woods, on the littoral marine fauna 
of North-East Australia, on a fosaUiferous bed at the mouth of 
the Endeavour River; on the habits of some Australian Eduni. 
—E. P. Ramsay, on a new species of Ollgorua; note on Galeo- 
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eerdo Raynert .— Prof. Ralph Tate, rectification of the nomen¬ 
clature of Purpura anomala , An gas.—E. Meyrick, descriptions 
of Australian Microlepidoptera , parts 3 and 4, Tineina —J 
Brazier, on a'_new variety or Puhtnus Caledonia*s 


SOCIETIES AND ACADEMIES 

Eonpon 

Chemical Society, March 17.—Prof. Roscoe, president, in 
the chair.—The following papers were read .—On the volume 
of mixed liquids, liy F D Brown. 1 lie author has determined 
with very great care the alteration in volume which lakes place 
when various liquids are mixed The liquids experimented wiih 
were carbon disulphide and benzene, carbjn disulphide and car¬ 
bon tetrachloride, carbon tetrachloride and benzene, dichlorethane 
and benzene, dibromethanc and benzene, and carbon tetra¬ 
chloride and toluene The experiments were made at 20° C 
The author concludes that these changes of volume are depen¬ 
dent on (he chemical character of Lhe molecules, and not on 
such physical properties as vapour tension, molecular volume, 
&c.—On the action of alcohol on mercuric mtraLe, by K 
Cowpcr When mercury is dissolved in twelve times its weight 
of nitric acid (1 3), the solution allowed to stAnrl until all mLrous 
fumes have escaped, and twelve parts by weight of pure alcohol 
added, a crystalline precipitate is formed, wiih nr without heat¬ 
ing, which the auLhor has investigated ; it has the constitution 
(C s lI s Tlg a O a )(N 0 3 ) g , he has aKo prepared the hydrate and 
oxalate of the dyad radical (C s H.Hg g O B ),—On boron hydride, 
hy F. Jones and K I,. '1 Rylor Magnesium boride is first pre¬ 
pared by heating a mixtuie of recently-ignited boric anhydride, 
with twice its weight of magnesium dust, in a covered crucible. 
On treating the magnesium boride with hydrochloric acid, boron 
hydride is obtained, always however mixed wiih a large excess 
of hydrogen, Its composition is probably BH.,, it resembles 
in many of its properties arsine (AbH 8 ) and stihine (bbH-,)— 
On the action of aldehydes on phenanthraquinone in presence 
of ammonia, by F R. Japp and E. Wilcock —On the action of 
benzoic acid on napihihaquinone, by F. K Japp and N H J 
Miller —Note on the appearance of nilrous ncid during the 
evaporation of Writer, hy R Wanngton 1 he author proves 
that the nitrous acid is alwnys denveu from the atmosphere or 
from the products of combustion from the source of heat u*-ed 
for evaporating , he also gave some account of the marvellously 
delicate test proposed hy Gness for nitrous acid The solution 
is acidihed, and some sulphanilic acid with some hydrochlorate 
of nnphthylauiin added, if nitrous acid he present, equal to one 
part of nnrogen in 1000 millions of water , a rosc-red tint is 
developed —On the sweet principle of Smilax glytophylla, by 
Dr Wright and Mr. Rennie —Note on usme and and Mime 
products or us decomposition, by the late J. Stenhouse and C. 
E. Gruvts —On the absorption of solar rays by atmospheric 
ozone, and on the blue tint of the atmosphere, by W N. 
Hartley The author concludes that the higher regions of the 
atmosphere contain much more ozone than Lhe layers near the 
earth’a surface, and that the blue lint of the atmosphere 1a 
largely due to ozone —On the nature of certain volatile products 
contained in crude coal-tar benzenes, by Watson Smith —On 
New Zealand Kauri gum, by E H Rennie. On distillation 
this gum yields a terpene, boiling at I57°-I5B° 

Geological Society, March 9.—Robert Etheridge, F R.S , 
president, in Lhe chair —Robert Thompson Burnett, William 
Erasmus Darwin, Charles James Fox, and the Rev T. Granger 
Hutt were elected Fellows of the Society.—The following com- 
mumcatn ns were read —Descnption of parts of the skeleton 
of an Anomodont reptile ( Platypodosaurus robustus Ow ) 
Part II. The Pelvis, by Prof. Owen, CB, F.R.S. In thi^ 
paper the author described the remains of the pelvis of Platypo - 
dosarus robustus, which have now been relieved from the matrix, 
including the sacrum, the right “os innominatum," and a great 
part of the left ilium. There ore five sacral vertebra, which 
the author believes to be the total number in Platypodosaurus . 
The npural canal of the last lumbar vertebra is 8 lines in 
diameter, and of the fir^t sacral 9 lines, diminishing to 6 lines 
in the fifth, and indicating an expansion of the myelon in the 
sacral region, which is in accordance with the great development 
of the hind limbs, The sacral vertebra increase m width Lo lhe 
third; the fourth has the widest centrum This coalescence of 
the vertebra justifies the consideration of the mass, as in Mam¬ 
malia, as one bone or "sacrum,” which may be regarded as 
approaching in shape that of the Megathenoid mammaL, 


although including fewer vertebra Its length is 7) inches , its 
greatest breadth at the third vertebra, 5} inches. The ilium 
forms the anterior and dorsal walls of the acetabulum, the pos¬ 
terior and postero ventral walls of which are formed by the 
ischium and pubis. The diameter of its outlet is 3 inches, the 
depth of the cavity 1} inch; At its bottom is a fossa inch 
brnad The foramen is subcircular, I inch in diameter The 
ventral wall of the pelvic outlet is chiefly formed by Lhe pubis ; 
it is a plate of bone 6 inchts broad, concave externally, convex 
towards the pelviccavity The subacetabularborder is 7-8 lines 
thick , it shows no indication of a pectineal proDS*, or of a 
prominence for the support of a marsupial bone The author 
remarks that of all examples of pelvic structure in extinct Rep- 
til ib this departs furthest from any modification known in exist¬ 
ing types, and makes the nearest approach to the Mammalian 
pelvis. Hus is shown especially by the number of sacral verte¬ 
bra and their breadth, by lhe breadth of the iliac hones, and hy 
the extent of cnnfiurnce of the expanded ischm and pubes — 
On the order Thenndnntia, with a description of a new genus 
and species {ALluromums fehnus, Ow ), by Prof Owen, C B , 
F R S. The new form of 'Ihenodont reptile de-cribed by the 
author in this paper under the name of shlurosaurus felinus is 
represented by a hkull with the lower jaw, obtained by Mr. 
Thomas Bain from the Trias of Gough, in ihe Karoo district 
of South Africa The post-orbital part is broken an ay. The 
animal is monnnanal , the alveolar border of the upper jaw is 
slightly sinuous, concave above the incisors, convex above the 
canines and molars, and then straight to beneath the orbits. 
*1 he alveolar border of Lhe mandible is concealed by the over¬ 
lapping teeth of the upper jaw, its symphysis is deep, slanting 
backward, and destitute of any tnee of suture, the length of 
the mandible is 3J inches, which was probably the length of the 

skull. The incisors are and the molars probably ^ ^ 

5-5 F 5—5 

or a B more or less lam an form. The length of the ex- 

6—6 

serted crown of the upper canine is 12 millims ; the not of the 
left upper canine was found to be twice this length, extending 
upwards and backwards, slightly expanded, and then a little 
narrowed to the open end of the pulp-cavity There is no 
trace of a successional canine; but the condition of the 
pulp cavity and petrified pulp would seem to indicate re¬ 
newal of the working part of the canine by continuous 
growth The author infers that the animal was raono- 
plivodont sfolurosaurus was said to he mo^t nearly 
allied to Lycosaurus , but its incisor formula is Dasyunne. 
With regard lo the characters of the Thenodontia the author 
remarked that we may now add to those given in his " Catalogue 
of South African Fossil Reptiles ” that the humerus is perforated 
liy an entepicondylar foramen and the dentition mnnophyndont 
—Additional observations on the superficial geology of British 
Columbia and its adjacent regions, by G M. Dawson, D Sc, 
This paper 11 in continuation of two already published in the 
Society's journal (vol xxxi p 603, and vol. xxxv p B9) In 
subsequent examinations of the southern part of the interior of 
British Columbia the author has been able to find traces of 
glauation in a north to south direction as far as or even beyond 
the 49th parallel. Iron Mountain, for instance, 3500 feet above 
the neighbouring valleys, 5280 feet above the sea, has its summit 
strongly ice-worn In direction N. 29 0 W. to S 29“ E. Other 
remarkable instances are given which can hardly be explained by 
local glaciers ; boulder-clay is spread over the entire district, 
terraces are cut In the rearranged material of this, bordering the 
nver-valleys, and at greater elevations expanding over the higher 
parts of the plateau and mountains. At Mount It-ga-chuz they 
are 5270 feet above the sea. The author considers that the 
higher terraces can only be explained by a general flooding of 
the district Some of the wide trough-like valleys of the plateau 
contain a silty material whidi the author regards as a glacial 
mud. North of the 54th parallel and west of the Rocky Moun¬ 
tains similar evidence of glaciation is obtained ; erratics are 
found in the Peace and Athabasca basins. The fjords of British 
Columbia are extremely glaciated, the marls being generally in 
conformity with the local features , terraces are scarce and at law 
levels The Strait of Geoigia was filled by a glacier which over¬ 
rode the south-east part of Vancouver’s Island, evidence is given 
to show that this ice came from the neighbouring mountainous 
country. Queen Charlotte's Island shows evidence of local 
glaciation. Boulder-cliys and stratified drifts are found, with 
occasional Arctic shells. The author considers that the most 
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probable explanation of the phenomena of the whole region is to 
suppose the former existence of a great glacier ma^s resembling 
the inland ice of Greenland, and that the Glacial period was 
closed by a general submergence, daring which the drifts were 
deposited and, at its dose, the terraces cut 

Photographic Society, March 8.—J. Glauber, F.R S , 

J resident, in the chair.—Papers were read by Mr. Payne 
enniDgs on art photography. It was asserted that unfavouiable 
criticisms, both from artists and the pre.ss, had been the result 
from the exhibition of worki which deserved such severity, and 
that to rai^e the status of art in photography more attention must 
be given to art-nileiw—Also by Mr. Edwin Cocking, on notes on 
photography and art An incisive comparison was drawn between 
the art of the painter and that of the phutograpliei, showing the 
essential difference between the two in the production of a 
pictorial work, both in the modus ofcrandi of production and the 
individuality capable of being infixed into each result. Also 
that art in photography required a totally different training to 
that necessary for the painter, and that the lime hod arrived when 
special instruction by a thoroughly organised school for art 
photography had become absolutely necessary. 

Institution of Civil Engineers, March 22 —Mr. Aber- 
netby, F.R.S E , president, in the chair —The paper rend was 
on the comparative endurance of iron and mild sltel when 
exposed to corrosive influences, by Mr I) Phillips, M Inst C E. 

Paris 

Academy of Sciences, March 21 . —M Wuitz in the chair. 
—The following pa|*ers were read —On determination of the 
masses ofmercuiy, Venm-, the Earih, and of solar parallax, by 
M J'isserand —Observations of b aye's comet, at Paris Obscrva- 
tory, by MM lisscraiul and Bigourdon —On the possibilny of 
making sheep refrnctory to anthrax through preventive inocula¬ 
tions, by M. Pasteur, with MM. Chauiberland and Uoux M 
Pasteur controverts M Tnussaint’s views on the subject, and says 
his indhud is very unccilam.— Ihc vaccine mailer of anthrax, 
by the same. A wholly harmless bacterium can be got from the 
most virulent by cullivaiion in animals different from those apt to 
take the disease There are is many disLinct germs as tlieie are 
different kinds of virulence —Researches on formic ethers, by 
MM Berlhclot and Ogier They are formed with absorption of 
heat —New navigation-maps, giving both the direction and forte 
of the wind in the Indian Ocenn, by M llrault Meteoro¬ 
logically the parts of that ocean above and below the equator are 
distinct (md the author indicates how) -—On the operations of 
the Syndical Association of the Bemrs ArrondisBement to oppose 
phylloxcia, by M Jans-an —Report on the work of the Council 
of Public Ilygiinc mid Salubrity, by M Preznmjon — On the 
surface wilh sixteen singular points and 0 functions with two 
variables, by M. Darboux.—On the function'll dererminani of any 
number of binary fnrnw, by M Lc Paige —On die decomposition 
into primary factors nf uniform functions having a line of essential 
singular points, by M Picard.—On certain simultaneous linear 
differential equations' with partial derivatives, by MM Pitinl 
and Appell —On generator polygons of a relation between 
several imaginary variables, by M I ecornu —Solution of a 
general problem on stries, by M Andre —On linear differential 
equations with algebraic integrals, by M. Puinciri—On the 
distribution iff energy in the normal solar spectrum, by 
Prof Langley. 'I he total heat coming from the sun to 
the earth is much greater lhan has been believed (even 
in estimates accused of exaggeration) If the totality of the 
solar radiations reached us we should have a sensation nf blue 
rather than white, (The author studied the absorption for cmh 
my).—On a synthetic apparatus reproducing the phenomenon 
of circular double refraction, by M. Gouy. Hus consists of a 
number of Linn and narmw rectangular lamellae of crystal placed 
side by side like floor boards, and cemented between two gla^s 
plates In a given direction ihe optic axis of each band forms a 
constant angle with the preceding one. A half-wave plate is 
placed above — On radiophony with selenium, by M. Mercadier. 
The sounds here result chiefly from the luminous rays from the 
limit of blue to extreme red, and even a little in infra-red, the 
maximum being in the yellow —Experiments at the Cren-ot 
works in optical measurement of high temperatures, by M 
<Jrov«. The spectropyrometer is proved practically useful — 
On the electromotive force of the voltaic arc, by M Le Roux. 
With a galvanometer of great resistance and a single contact 
operated with the hand, one may prove the difference of 
potential of the carbons even T % of a second after cessation of 


the current The phenomenon is probably thermo•eleclric.—> 
The hissing of the voltaic arc, by M. Maudet The difference 
of potential between the carbons is very great when the arc Is 
silent, very small when it hisses.—On magic mirrors of silvered 
gla-s, by M. Laurent. The rasgic effect can be had through the 
mode of mounting of the mirror —On the flow of gases, by M 
Neyreneuf. The laws of this may be verified by a method like 
that for determining electric resistances —On new combinations 
of hydrobromic and hydnodic acid with ammonia, by M Troost. 
—Action of hydrochloric acid on chloride of lend, by M. DUtc. 
—AcLion of sulphuric acid newly heated to 320", and ( oils, by 
M. Maumene,—On a new means of analysis of oils,*hy the 
same This counts in treating a measured quantity of oil with 
one of a titrated aqueous solution of caustic alkali —Separation 
of oxide of nickel and oxide of cobalt, by M. Delvaux —On a 
process of industrial manufacture of caihonate of pota L h, by 
M. Engel —Oil some complex compounds of sulphur and nitro¬ 
gen, by M Dcmar^ay —On tar from cork, by M Bordet. It 
contains more hydrucaihons than tar from coal, and less of oxy¬ 
genated substances than tar from hard w oods —On the fei ment¬ 
ation of urea, by M, Kichet The -.tomochal mucus of animals 
in general causes ammomecal fermentation of pure urea — 
Ph) Biological and therapeutical properties of cedrine and valdi- 
viiic, by MM Dujardiu-Heauinelz and Restrepo—Physiological 
action of Eiyth urn coralhdendron , by MM. Bochefuntaine and 
R»*y — On lesions of the bones 111 locomotor ataxy, by M 
Blanchard —On the presence of trichina in adipose tissue, by 
M. C hm 111 —On the vnulent state of the Tutus in sheep dead from 
symptomatic anthinx, 1 y MM A Arloing, Cornevm, ai d Thomas 
—Illusion lelative to the sue and distance nf objects from which 
one withdraws, by M, Chnrpentier, The objects secni to enlarge 
on approach —On the organs of taste oF Osseous fishes, by M 
Jouidan —Toxical power of pancreatic nucro/ymas in intra¬ 
venous injections, by MM. Ucchamp and Bitten.—Human bones 
found in the diluvium of Nice—the geological question, by M 
Desor The depnsii (at (Jarnbacel) belongs to the category of 
strata contemporary wiL|i the eroMon of tertiary plateaux.—De 
scnptr n of the bones, by M Nicpcc,—Detei mi nation iff thcncc, 
by M de Quatrefages Tt seem to be the same as lhat nf the 
men of Cro-Magnon —On a new genus of pntnary fish, by M 
G.mdry MM Kichc found it in the IVrmian of Igoruay. It is 
remaikable for the gieat sue of its ribs, and is called Aftgispina on 
Roihn It had lozenge scales —On the existence and characters 
of the C'unbmii formation in the Puy de-I)ome and Altier, by 
M Jullien —Geneial law of formation of mineral waters , 
application to Grroux (Bosses-Alpes), hy M. Dieulafait —On 
the discovery at Nuu-Muntiei (Veiulife) of the Eocene flora*v ith 
Sabahtti Atu 1 ti>avtns\Si Sl 1 i , by M Cnc —Observations on 
vaiiatmns of temperaiure of the human body during movement, 
by M. Villan The results agree wiLh M IJonnal’s 
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THE ARYAN VILLAGE 

The Aryan Village m India and Ceylon. By Sir John 
B Phear. (London: Macmillan and Co, 1880) 

T is now twenty years since a remarkable page in Sir 
Henry Maine's “Ancient Law" drew attention Lo 
the prevalence in India of the village-community, a system 
of society strange to the modern English mind Before 
that work appeared, even special students had little idea 
how far the ancient communism, under which the Aryan 
race colonised so much of Asia and Europe, was still to 
be found not as a mere relic of ancient society, but as the 
practical condition of modern life among Hindus and 
Slavs. The historical importance of this early institution 
is now fully recognised, and our archaeologists are alive 
to the relics of the old village-communities in England 
Not only are these seen in the public commons, but here 
and ihcrc in certain fields where, after harvest, the 
neighbouis still have the light of turning their cattle in 
among the stubbles, while even a few of the great old 
“common fields," where once each family had its free 
allotted portion, are still to be discerned by the baulks or 
ndges of turf dividing them into the three long strips, 
which again were cut crosswise into the family lots Thus 
every contribution to the argument on the development of 
modern landholding from the communism of ancient times, 
finds interested readers. The present volume is such a 
contribution, and in several ways new and important Sir 
John Phear thoroughly knows and carefully describes 
native life in Bengal and Ceylon, and one of his points is 
iheremaikable parallelism of the agricultural village, as it 
has shaped iLself in these two widely-separated districts 
Up to a ceitain stage, the development of the village, 
community has been everywhere on much the same lines, 
and those not hard to trace It springs naturally out of 
the patriarchal family, which, living together on its 
undivided land, tilling it in common, and subsisting on 
the produce, becomes in a few generations a fimily- 
community. There are now to be seen in and about 
Calcutta families of 300 to 400 (including servants) living 
In one house, and 50 to ]00 is a usual number. The 
property is managed by the karfa } who is usually the 
eldest of the eldest branch, and what the members want 
for personal expenses beside the common board and 
lodging, he lets them have in small sums out of the 
common fund. Now and then there is a great quarrel, 
when the community breaks up and the land is divided 
according to law It is easily seen how such a joint- 
family or group of families settling together in waste 
unoccupied land would expand into a village-community, 
where new households when crowded out of the family 
home would live in huts hard by, but all would work and 
lhare together as if they still dwelt under one roof In 
fact this primitive kind of village-settlement, according 
to our author, is still going on at this day in Ceylon In 
districts where, as in ancient Europe, patches of forest are 
still Mled and burnt to give a 4 couple of years’ crop of 
grain, and where in the lowlands rice-cultivation requires 
Systematic Hooding, we find the whole settlement at work 
In common in a thoroughly socialistic way. The some- 
Vol. xxin.—No 597 




what different communistic system prevails more in India, 
where the land is still the common property of the village* 
and the cultivated plots are apportioned out from tune to 
time among the families, but these families labour by<aad' 
for themselves, pay the rent or tax, and live each on that 
crop of their own raising. In Bengal a step toward our 
notion of proprietorship is made, where custom more and 
more confirms each family in permanent ownership of the 
fields which their fathers have long tilled undisturbed* 
Tenant-right, so pertinaciously remembered by the Irish 
peasant, is older in history than the private ownership 
of land. Next, in the Hindu village as it now exists 
a further stage of social growth appears. Familum 
carrying on certain necessary professions have been act 
apart, or have settled in the village The hereditary 
carpenters and blacksmiths and potters follow their 
trades, the heieditary washerman washes for his fellow- 
villageis, and the hereditary barber shaves them, paid 
partly for then services at fixed customary rates, and partly 
by having their plots of village-land lent free, or nearly so* 
All this is intelligible and practical enough, and indeed 
strongly reminds those of us who got our early politics 
out of 11 Evenings at Home," of the boy colonists pro¬ 
viding for their future wants under the direction of 
discreet Mr Barlow, by taking with them the carpenter 
and the blacksmith and the rest of the useful members of 
society But the village-community as it actually exists 
in India, or Servia, or anywhere else, only foims the sub¬ 
stratum of society, on Llie top of which appear other 
social elements whose development it 15 not so easy 
to trace with certainty, The “gentleman," with his 
claims to live in a belter house than the others whose 
business is lo drudge for him, seemed absurd to Dr 
Aik in’s political economy, yet he makes his appearance m 
the Hindu village-community as elsewhere Sir John 
Phear seems disposed partly to account for what may be 
called the Hndholding class, as well as the endowed 
priesthood, as having held a privileged position from the 
first settlement of the villnges, and it is in favour of thu 
view that in such settlements the founder’s kin naturally 
have superior rights over the land to new-comers. But 
he does not the less insist on another and yet stronger 
social process which has tended to give to individuals a 
landlord-right over fields they do not till. When quarrels 
between two villages end in actual war, the conquering 
warriors (whose claims however seem to be here some¬ 
what confused with the rights of the chief’s family) would 
be rewarded for their prowess by grants of land carved 
out of the common lands of the conquered village, and 
the new lords being absentees would naturally put in 
tenants who would pay in return a share of the crops 
Such metayage, or farming "on shares," is as common 
m India as in the south of Europe, and is evidently the 
stage out of which arose our rent-system of landlord and 
tenant. 

One great value of books like the present is in showing 
the analogies and differences of social institutions which 
have much of their history in common with our own, but 
have developed under other conditions Feudal lordship 
and feudal sovereignty have in the East overridden the 
old village-system in ways curiously like Lhose of the 
West, Thus, as Sir John Phear says, the English manor 
was the feudal form of the Oriental village ; the Bengal 
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zamindar collects rents from his ryots and pays to the 
superior holder, or the Crown, living’ on the difference. 
Singhalese villagers may do suit and service either to a 
feudal chieftain or a Buddhist monastery, much as in 
England the fief might have been held either by a fighting 
baron or a praying abbot. It is interesting to find in 
Ceylon the notion that the existing tenure of land comes 
from the king having granted it subject to service, whereas 
its real history seems just the opposite, that the village- 
community came first, which the sovereign made himself 
paramount over and levied land-tax from. This reminds 
us of the theory of English law, that a cottager pastures 
his donkey on the common by sufferance of the lord of 
the manor, whose waste it is; the* fact being that the 
peasant is exercising a relic of his old village-rights which 
has escaped the usurpation of the feudal system, and 
outlived it. 

Though the village-community is much broken down 
in the districts so well described by Sir John Phear, it 
Still shows the old framework in the division of the tilled 
land in allotments to each ryot, and the equitable settle¬ 
ment of rights and duties by the mandal or headman and 
his pane hay at or village-council, which is one of the most 
admirable features of the ancient patriarchal system. But 
on the whole the village commune here shows practical 
results by no means admirable, and the husbandman’s 
life on the roadless mud-fiats of Dengal, minutely drawn 
by the author in all its details of dreary poverty and 
ignorance and hatred of improvement, is about as de¬ 
pressing a social picture as can be met with 

Edward B. Tylor 


NILE GLEANINGS 

Nile Gleanings. By Villiers Stuart of Dromana, M.P. 

(London John Murray, 1879.) 
r ‘T'HE land of Egypt has of late caused the issue of a 
J- multitude of books, and that in consequence of the 
increased knowledge which half a century of Egyptian 
research has produced, Classical authorities no longer 
avail the traveller, he requires translations from the 
original hieroglyphic inscriptions, an insight into the 
discovery of a new world of antiquity and an acquaintance 
with the recent excavations which have revealed to the 
eye of the traveller an unveiled city of the dead. Scrip¬ 
tural texts alone garnished the older voyages Above all 
the accomplished traveller should be acquainted with the 
various sciences which enable him to detect what is new 
or salient in the country that he visits, and its develop¬ 
ment, political institutions, progress, or decay should be 
seen at a glance even if it demands pages to describe 
them. The grand Egyptian tour is however a promenade 
of the land of monuments. Mr Villiers Stuarts “Nile 
Gleanings” follow the usual track, and offer to the archxo- 
logtet, besides the usual discussions on art, hieroglyphs, 
and language, and An occasional notice on the fauna and 
flora of Egypt, several new facts of archeological interest. 
At the description of Meidoum, the period of which is 
now known to be that of Senofrou, the tomb of Nofre 
Maat, with its strange figures inlaid with incrustations of 
red ochre, is new and interesting for its peculiar art and 
Its remote age of the third dynasty; nor less important is 
the discovery of the flint flakes, the aldris of the old chisels 


which sculptured it. Other tombs at the spot were 
remarkable for their gigantic masonry. These belong 
indeed to the more recent discoveries, but the traveller 
paid his respects to the dog mummy pits at Bebe, and the 
sites of Minieh and Dayr-el-Nakel, Considerable interest 
attaches to the heretical worshippers of the sun’s disk, 
who flourished about the close of the eighteenth dynasty, 
and who endeavoured to remove the capital of Egypt from 
Thebes with “ its hundred gates,” to Tel-el-Amama or 
Psinaula. The idea fashionable amongst Egyptologists 
has been that Amenophis III, of that line, the king, one 
of whose statues is the celebrated vocal Memnon, com¬ 
menced an attempted religious reform and tried to sub¬ 
stitute the worship of the sun’s disk or orb, the Aten as it 
is called, for that of the god Amen-Ra, or the hidden sun. 
To this it is supposed that he was invited by the undae 
influence of his wife, Tai or Taiti After his death it is 
conjectured that he was succeeded by his brother, Amen¬ 
ophis IV , and that this Amenophis IV. was a convert of 
the most pronounced zeal for the worship of the solar orb 
or pure Sabsanism, For this purpose, from the Amen- 
hepl, or the reaceful Amen, he changed his name to 
Khuenaten, the Light or Spirit of the Sun. The chief data 
for this arrangement of the monarchs of the period of the 
eighteenth dynasty were the stones used for the construc¬ 
tion of the Pylon or gateway of Haremhebi or Homs 
of the same dynasty, which were found to have been 
taken from an edifice of the so-called disk worshippers at 
Thebes, and built with their faces inside the wall, exhibit¬ 
ing the erasure of the name of Amenophis IV and the 
substitution of Khuenaten in the cartouches for Ameno- 
phis Some objections indeed might have been taken 
from the fact that the features of Amenophis and Khuen¬ 
aten were different, it being of course facile to adopt ,1 
new faith, impossible to secure fresh features, even such un¬ 
enviable ones as those of Khufcnaten Mr Villiers Stuart 
discovered a new tomb at Thebes, with Amenophis IV and 
his queen on one side of the door and Khuenaten with his 
queen on the other, both dissimilar in features, arrange¬ 
ment, and condition—one perfect, the other mutilated. 
As both sovereigns could hardly have occupied the same 
sepulchre, evidently one of the two appropriated the con¬ 
struction of his predecessor The theory of Mr Villiers 
Stuart is that Khuenaten was a foreigner, which has been 
always asserted, although, it is more difficult to decide to 
which of the races of mankind he belonged; there are 
however some reasons to believe that after all he may 
come from Nubia or the South. The discovery of this 
tomb is in fact the principal new point of the work, and is 
the one new and important contribution to the obscure 
history of the heretical division which took place about 
the thirteenth century D.c 

The various sites of Esneb, Dendera, Assouan, Philae, 
and the Nubian temples are well known, but are described 
in a light and graceful way, and much old material repro¬ 
duced in a polished and not pedantic form. Necessarily 
a great deal is already well known to the student, and no 
inconsiderable portion to the general public. As to 
chronology the numerous systems and theories which 
have been started, amounting in all to above 200, allow 
any choice which suits best the proclivities of the inquirer. 
The present work has a new date for Rameses II., and 
throws his reign back to &C. 1567, but it is difficult if not 
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impossible to reconcile a period so exalted with the ceiling 
of the so-called Memnonium and the date of the heliacal 
rising of the dog-star on the calendar of Thothmes Ill. 
at Elephantine. Every fact connected with the Exodus is 
a subject of continual dispute, dates, line of march, names 
of the Pharaohs, place of the House of Bondage whence 
the Jews swarmed out. The only safe view to take is 
that the problem is insoluble, and that its resolution 
should be tied up with the sheaf of paradoxes collected 
by De Morgan Mr Villiers Stuart found the cultivation 
of sugar prosperous, by means, though, of that apology for 
slavery “forced labour," and he is indignant at the 
sufferings of the unhappy fellaheen, as also at the urgent 
scheme of taxation and the system of baksheesh and 
official bribery which pervades the modern as extensively 
as it did the ancient land of bondage, but corvSes, it 
appears, are necessary for the payment of Daira bonds, 
and “the drachm," as in the Roman times, must be wrung 
out of the hard hands of peasants While however glancing 
at the modern state of Egypt the interest of the writer is 
concentrated on the Egypt of the past, Pharaohs, their 
queens and their princesses, and a fair popular account is 
given of Thebes, His weakness is a love of dabbling in 
etymology, and \entunng out of his depth on general ques¬ 
tions of comparative philology. Although, for example, an 
occasional word may resemble its Greek or Latin equiva¬ 
lent, the construction of the hieroglyphic er old Egyptian 
and the Coptic is totally different from those two classical 
tongues, the Egyptian having a closer resemblance to the 
Semitic than the Aryan or In do-Germanic languages 
As to the Etruscan, the few known facts about its con¬ 
struction point to the Turanian or Tartaric family rather 
than the Egyptian The origin of the Egyptians is still 
involved in obscurity, and belongs to the province of 
conjectural ethnology More Caucasian in the north 
and at the earliest period, more Nigntic on Lhc south and 
at a later epoch, the Egyptians seem historically a mixed 
race, a fusion of conterminous races of Northern Africa, 
and Eastern foreigners, and Nigritic blood. The oldest 
inhabitants still remain a mystery. One theory is that the 
Egyptian was the primitive man of a vast continent, the 
last representative being the aboriginal Australian, 
Amongst other interesting points are visits to the Der¬ 
vishes, especially the fortune-tellers, and a description of 
the nde of the Sheikh of the Saidieh over the bodies of 
living men, whu must have suggested to the apostle, had 
he seen him, the subject of Death on the Pale Horse 
Like the car of Juggernaut, the Sheikh of the Saidieh is 
said to have been abolished. The ceremony might have 
been the relic of an old Egyptian one, and Pharaoh riding 
over his prostrate enemies may have anticipated the 
Sheik of the Saidieh. Altogether the work is entertaining 
and amusing, it is not so dry as a guide or handbook, 
nor so learned as an Egyptological history such as that of 
Brugsch-Bey, nor so elaborate as Wilkinson’s Manners 
and Customs, and Topography, or other travels by pro¬ 
fessed Egyptologists; but its style is light and sparkling, 
and the principal details of history, mythology, and archeeo- 
logy have been fairly mastered. In the minute details of 
philology it 11 weak, but they db not affect the general 
reader, and are easily set right en passant by the expert. 
They will do no harm to scientific research, and they will 
amuse and to some extent instruct the public. The plates 


are also fairly done, and their colouring renders them more 
than usually attractive It is decidedly agreeable to while 
away the monotony of a voyage down the river of the 
desert, as the Nile may be justly styled, and to those 
whose only travels are round their room, it will convey 
some pleasing impressions of what a visit to Egypt might 
show them. 


LETTERS TO THE EDITOR 

[ Tht Editor does not hold himself responsible for opinions expressed 
by hts correspondents . Neither can he undertake to return , or 
to correspond with the writers of rejected manuscripts . No 
notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on Au spare is so great that it 
\s impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting and navel facts.] 

Improved Arrangement of Scale Tor Reflecting 
Instruments 

The inconvenience resulting from the position of the scale in 
the ordinary well-known form of Thomson's reflecting galvano¬ 
meter must have been experienced by all who have had occasion 
lo use it much, and especially by myoptic individuals. This 1 
have been able to eliminate very easily, as hereaFler described, 
so that there is no farther craning over to see "the spot," or 
getting in one 1 * 11 light " in so doing 

The scale is mounted as shown in the sketch, which gives a 
front view of oue end of the scale and a cross-section of the 
same. 

a is a wooden scale-board with longitudinal slot, as Ghown at 
C, Pis the paper scale, cut so that all the division lines reach 
the inferior edge, A is a slip of plane glass, finely ground as to 
its lower half on the side towards c, from one end of Lhe slip 
to the other, the scale is so placed that the lower end of the 
division lines just touches the ground part of the glass dip. The 
image of the slit with a fine wire stretched across it is focussed 
m the ordinary manner on the ground part of the glass, and will 
of course be clearly seen by the observer od the opposite side of 
the scale, as the line and printed divisions are in the same 
plane, there is no parallax, and a great increase in accuracy of 



reading the position of the hair line is obtained, owing to the 
greater ease of observing that two lines coincide when end on lo 
one another than when superimposed, and further, from the 
circumstance that the room need not be darkened 

This arrangement has been introduced at the beginning of this 
year by me in the tcsting-roora of Messrs. Siemens Brothers and 
Co. at Woolwich, and has been most readily accepted by all 
my assistants, and I venture to say that any who adopt this 
arrangement will never return to the previous form. 

I may state that I place the lamp and its slit on one side and 
reflect the beam of light on to the galvanometer by a mirror or 
total reflection pnim, and further by means of two long plane 
mirrors reduce the actual distance between the galvanometer and 
scale, so as Lo have everything close to the observer's hand. The 
scale I have adopted is< divided into half millimetres, and it 
perfectly easy to read to a quarter of a division, and with a 
hand magnifying-glass still further. 

This method » of course applicable to my physical Instru¬ 
ments which are read by a reflected spot, and as there are no 
“patent rights" it is placed at the disposal of alL 
Charlton F. Jacob 

A Note on Flame-Length 

THBBK yean ago, whilst endeavouring to make use of flame- 
length as a means of testing the economic values of different 
qualities of coahgas by the determination of their specific flame- 
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haiths, I wu led to the discovery of some simple relations, the 
further sLudy of which will pcrbapa one day help to simplify the 
theory of flames. By specific flame length I mean the length of flame 
or a combustible gas burning in a normal atmosphere at a standard 
rale through a h in pie circular orifice under such conditions as to 
produce a symmetrical, vertical, steady flame capable of being 
injured. The c e conditions are not difficult to obtam in the 
case of coal jras. In fact for a very long time a flame-length 
test has. been in um amongst gas maker?, hut as the comparison 
has not always been mode on the basis of volume the results 
have not always been satisfactory The system I advocated was 
that of staling the flame-length for some standard rate It 
occurred to inc at that tune that the flauie-length should be pro¬ 
portional to the consumption or rate of issue of the gai On 
yibmittiog this theory Lo experiment I obtained satisfactory 
evidence that such was the case, as the following table taken at 
ahance from a senes of experiments will show :— 


Flam* length 

Inches. 

a 

3 

4 

5 

6 

7 

8 


Rale of consumption 
per hour 
Cubic feet 

■75 

i"*3 

1 5 , 

185 

2*25 

2 6 
2 98 


Calculated rite Tor 
10" flame 
Cubic feat 

3*75 
3 77 
3 75 
3 7o 
3 75 
3 7i 
3 72 


I have therefore formulated the following laws 1 — 

1. That the flame length of a combustible gas [9 proportional 
to the consumption 

2. That the flame-length is the distance travelled by a gas in 
Obtaining oxygen for its consumption 

J_ That the flame-lengths of different gases are proportional 
to the relative amounts of oxygen required for their combustion. 

The Inst remains to be proved, and 1 have been led to experi¬ 
ment upon simple gases such as hydrogen, carbonic oxide, and 
sulphuretted hydrogen, with the ob]ecl of determining their 
Specific flame-lengths , but these gases give flames offering great 
difficulties in measurement. The flames given by coal-gas under 
suitable and easily obtained conditions ofler no difficulty, but t 
have not teen able at present {owing to the difficulty mentioned 
Above) to obtain very satisfactory results with the above-men 
libbed three simple gases, Other simple gases have suggested 
themaelves, but the cost Of preparing them in a state of punty 
in sufficient quantity has at present prevented their use How¬ 
ever, with regard to sulphuretted hydrogen and carbonic oxide, 
I have found their flame lengths stand in the relation of 3*2 
to I. 

In view of the difficulty of measuring the flames of these 
simple gases I am about to effect the determination by indirect 
means By preparing mixtures of known composition that will 

f ive cauly-measurable flume', I hope to be able to llirow some 
ight upon this subject of flame-lengths, 

"March 22 Lewis T. Wright 


Future Development of Electrical Appliances 

As many of your readers have doublless read Prof Perry’s 
interesting paper on the future development of elecincal appli¬ 
ances, a remark on one or two points might not be out of place. 
In sneaking of the application of electricity to railway travelling, 
Prof Perry says that the weight of the train would be much 
reduced under the proposed conditions, and rail friction would 
be minimised It strikes us that to have light trains would not 
bealtagether an advantage, for r eveial reasons. The lighter the 
tram the less profitable would be the vu vwa against a strong 
wind {and the latter is an important element in railway locomo¬ 
tion). Again, the stability of a heavy carnage Is much greater 
than that of a light one, and a heavy engine in front of the train 
must steady Lbe whole system. It would be Interesting to ascer¬ 
tain from a practical engineer whether a train of Bix coaches with 
ralf-psopclling powers could safely ran at a speed of fifty-eight 
mileh an hour. Mourn Raylitoh Vicars 

Wondville House, Rugby 


'Prihfitvric Europe 

*VAM sorry to L have to atfkyou agAln to Allow me to correct 
tttoe Statements midc byWf. Datfktns In the matter of the 
VWtoHa'Cave exfftorAtions (Nxrrtmt, vol. xxlli. p. 482). 


1. He says that 11 the antiquity of man in the Victoria Cave is 
solely due to the perfervvium ingtaium of Mr, Ttddeman. It 
was first based on a Fragment of fibula which ultimately turned 
out to belong to a bear. Then it wu shifted to the cuts on two 
small bones." It is not, I believe, usual in the arena to hand 
over your own broken disabled weapon to your adversary to 
defend himself with when yon take a new one. Yet this 
appears to be one of Prof. Dawkins’s tactics. Who, reading 
the above remark, would believe that Prof, Dawkins ever held 
the following opinion? 11 Although the fragment [of the fibula] 
is very small, its comparison with, the abnormal specimen in 
Prof, Dusk's possession removes all doubt from my mind os to 
its having belonged (o a man who was contemporary with the 
cave hyena and the other Pleistocene animals found in the Cave " 
{“Cave-Hunting,” p 120.) 

So far from the evidence having been "shifted” to the two 
small bones, on Lhe breaking down of the fibula evidence, the 
latter event happened in 1878, whereas attention was called to 
the former in the Reports for 1875-6, the respective years of 
their discovery 

2 “The bones are recent,” says Prof. Dawkins. “This is 
evidently a very old bone, 11 said Prof. Busk, after inspecting and 
experimenting on one of them submitted to him , and the whole 
of the circumstances of its discovery confirm that opinion. 

3. “The cuts have been probably made by a metallic edge. 11 
That is a mere opinion, and to show what it is worth I may 
remark that at the discussion at the Anthropological Institute in 
1877, when Prof. Dawkins stated that the m^rks looked as if 
they had been made with a Sheffield whittle, anoLher member, 
at least equally distinguished, and apparently equally desirous 
to oppose Lhe ^evidence, said that the marks seemed to have been 
made by a rock slipping across the bones 

4. Prof Dawkins states that there were frequent slips of the 
materials after I took charge of the work He nas, I think, been 
misinformed, for his own visits to the Cave during that period 
were not sufficiently frequent to warrant any such statement, 
and oar endeavour was to work the Cave in such a method as 
would entirely prevent the possibility of such accidents and the 
mixture of the remains 

5. Pruf Dawkins goes on to show:—(l) Either that Dr. 
Geikie and I believe that “there Is evidence of Inter-glacial or 
pre-glacial man, possessed of domeitlc animals, and probably 
ming edged tools of metals” (which we certainly do not); or 
that (2) in his opinion goat has never existed anywhere save as 
a domesticated animal, for his remarks proceed upon one or 
Other of these two assumptions. 

6. Bones of goat were far from uncommon in the hyena-bed 
of the Cave, and found under such circumstance's as would 
render their slipping down from higher beds quite im¬ 
possible. The same is the experience of that distinguished 
explorer, M. E Dnpont, Director of the Geological Surrey of 
Belgium, in lhe caves of that country 1 —“ J’en maintiens absolu- 
ment La co-existence nvec ces esp&ces perdues” (Journ Anthropol 
Imt,, vol. vu, No. 2, p 168). Unfortunately the non-existence 
of goats in Pleistocene deposits in Great Britain has been 
elevated to a dogma, and when the animals are found in sach 
association it is immediately assumed that thev have slipped 
from above—a confession to a very slipshod melnod of working 
—or, that the beds have previously been disturbed. All such 
cases should be most carefully inquired Into and observed at the 
time without prejudice. 

7. Again, Prof. Dawkins says that I wrote that the Tact of the 

finding of reindeer with Lhe earlier Pleistocene animals was 
“ noteworthy,” and that It is now too Inte to recall It. I do not 
recall my statement, but I should like it quoted correctly. 
“Your rcpoiter had an impression that the reindeer remains 
occurred at some height above tbe hyena-bed. 1 Be that ai it 
may, Prof. Dawkins’s opinion 1 is entitled to great weight, and 
is indeed the view generally held. At the same time, ooniider 
tag that'hyena and reindeer are nut uncommonly found together 
In caves, when, as In this case, we see them mixed together at 
one or both ends of a section, but separated through on Interval 
of seventy feet In length by a thickness of deposits, we may 
regaid the fact as at feast an interesting one, ana, when found, 
noteworthy” i(flnt. Assoc. Reports, 1876, p. U 0 ). Prof. 
Dawkins shall hove the whole or that. I will not recall ev»n 
the middle sentence. TL H. TTDDFUAR 

‘Hostings, March -26 

4r TM*wu*to du o^tahn of Mr, Jaeksen.War 'tartHsMM '^pahKM- 
dwu.'whowu daalf'&a the Govt 

’ii., of the co-uUionc« of (lieu inlmili 
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Induction Current from Leyden-jar Discharge 

I was led to try the following ample experiments with the 
current Induced from Leyden jaraiiGhorpe, from the knowledge 
of what is the case in the Rnhmkorf'a coil induced currents. 

I have since found the experiments have often been tried 
before; but all may not be aware how simply and easily the 
remits are shown. 

After trying flat coils I found it more convenient to coil stont 
insulated wire round glass tubes. A few yards of stont wire 
round a lube A one foot long and i| inches diameter gave me 
my primary coil , a similar tube D of less diameter to put 
inside a formed my secondary ; and a thud coil c enabled me to 
examine the current induced in B, wilh respect to its magnetising 
power, at a distance, away from the influence of the primary a 
An. electrical machine, a Leyden jar or two, a number of nn 
magnetised knitting-needles marked with paper at one end, and 
a compass needle to test polarity, are also required. 

The experiments are as follows '— 

(i) With coil A alone show that a needle is magnetised accord¬ 
ing to Amp&re's law ; if we regard the direction of current to 
be from the + coat of the jar to the - coat, 



(2) Now arrange the colls as shown, A as primal y, n as 
secondary, c in the circuit of n, and a needle in c. Let there be 
mo break in the circuit of n and C. 

Than the magnetism induced in knitting-needle shows by (i) an 
action as of a current taverse to that in A. 

(3) Now interpose a break in circuit of D and C, so that induced 
current gives a spark. We now get the needle oppositely mag¬ 
netised, showing a direct induced current, and the magnetisation 
is fat stronger than in (2). 

Thu points to the two opposite induced currents both passing 
when there is no air-break ; and the inverse having the strongest 
magnetising action , but the result weak An air-break stops 
the inverse current, and the far greater effect of the direct 
current un-neutralised by the inverse is very marked; it can 
easily be shown to a class, for example. 

I may odd that I have been un&ule to try what results one 
gets with galvanometers from lack of instruments. 

Cheltenham W. Larden 


Classification of the Indo-Chinese and Oceanic Races 

It m surprising that Mr. Murton should have had any difficulty 
about the characters used by me to indicate the word PapAwah 
The form in question is identical with his own, the appaient 
difference being due to the two different characters respectively 
employed by us to express the labial /. In the Arabic alphabet 
there is no sign for this letter, because the sound does not occur 
in the Arabic phonetic syvtem. Hence other Muhammadan 
nations using the Arabic alphabet supply the missing letter in 
various ways, the Persians, Afghans, and Indians by the form 

, the Malays usually by c . Hence the two apparently 

■ 1_w 


different but really identical forms v and ^ 

which have puzzled Mr. Murton and his Malays of SingiJ)ore. 

A. H. Keane. 


Crabs and Actinia. 

TUI account of the actinia the claws of a crab in your 
lost number (p. 515) u of Interest as rawing the point as to what 
benefit the crab derives from its friends. In the Anncb of 
Natural Hutory, many years ago, I wrote that, having fora ldteg 


r snod kept Adamsia palhata with P. PndeauAu in confinement, 
had no doubt but that the while tentacles of the anemone were 
a bait which attracted various small animals within reach of the 
crab’s claws, though it did not, os Mobius seems to think, in 
any way aid the crab in capturing its prey 

In the South Sea Islands I saw a splendid specimen of a crab 
carrying a large actinia. The habit of the crab was to conceal 
itself entirely in the sand, leaving the actinia waving its tentacles 
on the surface. No sooner however did a small crab, annelid, 
or other creature come within reach than the crab, shooting Us 
claw out of Us concealment in the sand, struck out, and in moat 
cases captured it. Here there was no doubt of the use of the 
actinia as a decoy. II. Stuart Wortiey, 

Talent Office Museum, South Kensington, AV , April 4 


Migration of the Wagtail 

WITH reference to the statement of Herr Adolf Ebeling(iv/Mdf 
the correspondence from the New York Evening Post, quoted in 
your issue of February 24, vol xxm. p 387), that the fact that 
wagtails in their wintering "came to Africa, and especially to 
Nubia and Abyssinia, was then unknown to us," permit the 
remark that as " then ” must refer to a date not earlier than 
1850 (when Heuglin went to Egypt), the appearance of wagtails 
on the west coast of Africa, as fur south as Cape Vcrd, had 
been observed more than half a century before 

In the Anunles de Chimtc for |uly, 1793, M Prolong, one of 
the lieutenants of Stamdac, Chevalier dc llouffiers, and director of 
the hospital at Gonte, records the arrival on September 14, 1768, 
of a flight of bergeronnet/es fiorn the north In connection with 
this M Prelong remembered that Adanson hid seen swallows 
at Senegal October 9, 1750 (?), while he himself could testify to 
their leaving his native pays (the Hautes-Alpes) towards the 
end of September Prelung took ship for home in ihe middle 
of May, 1789, and was accompanied by his feathered friends the 
wagtails. N. J. 

New York, March 15 

Sound of the Aurora 

Upon this subject it may not be out of place to recall the fact 
that the passage of large meteors is not uncommonly described 
as accompanied by a hissing sound I have met with state¬ 
ments of this kind in the case of meteors which were proved to 
have been twenty, thirty, or forty miles distant from the observer, 
and the sound of which, therefore, if it lmd reached him at all, 
must have reached him after such an interval of time that he 
would have been very unlikely to connect the two phenomena. 
Moreover the sound described in these cases is of a totally 
different character from the true sound of meteors, which Is 
spoken of by those who have heaid it as a heavy Toxnng or 
rumbling sound. 

The explanation of the alleged "hissing” is not difficult when 
we remember that the untrained observer of a bright meteor 
(although it may be distant fifty or a hundred miles from him) 
invariably regards it as a near object, falling, it may be, into the 
next field, or behind a neighbouring hill. Regarding iL in this 
light, he attributes to it, by a well known mental process, a 
sound such as a firework at the «ame distance might be expected 
to produce 

May not the H rustling ” of the aurora lie equally a subjective 
phenomenon T George F. Burdeir 


Earthquake Warnings 

In CompUs rendns, lxxxi. October, 1875, I find it stited, on 
the authority of M. Rivet, Telegraph Superintendent nt Fort de 
France, Martinique, that when that island won visited by 
repeated earthquake shock* in September, 1875* each shock was 
preceded by a very marked disturbance of the electric telegraph 
needles, M. Rivet suggested that in this way warnings other¬ 
wise unattainable of impending shocks might be obtained. 

It would be interesting to learn whether this observation has 
been confirmed by recent experience on the Continent. 

Such warnings might ofren be the means of avatmg loss of 
life and property, and in cases like that at Ischia would, by their 
occurrence nr non-occurrence, afford some additional due to the 
real nature of the forces at work. H. M. C. 

Charlton, March 31 
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ON THE EARTHQUAKES AT AGRAAf IN 
1880-81 

T our request Prof. Szabo, Professor of Geology and 
Mineralogy in the University of Budapest, has 
prepared for the pages of Nature the following account 
of the recent earthquakes at Agram, This account is 
a thoroughly reliable one, as it is drawn up from informa¬ 
tion obtained from Dr, von Hantken, the Director of the 
Hungarian Geological Survey, and Mr, Schafarnk (Prof 
Szabo’s assistant), both of whom were officially deputed 
to visit the district and inquire into the whole of the tacts.] 
On November 9, iB8o, at 7h 33m. 53s , a very violent 
earthquake passed over the south-western quarter of 
Hungary and also Bosnia and Herzegovina. The limits 
of this large territory are approximately as follows :— 
West, theipeninsula of Istria and the town of Trieste; 
north, Vienna and Godollb ( north-east from Budapest); 
east, the flat lands between the Danube and the Theiss ; 
and south it reached far beyond Serajewo, because the 
earthquake was felt in this town also very strongly. It 
is said by some that the earthquake was even observed 
in Budweis (in Bohemia) and in Debreczen (east-north¬ 
east from Budapest). This territory is approximately 
equal to a circle, the radius of which is forty geographical 
miles long, and therefore its area is nearly 5000 square 
miles. From all information received up to the present 
time it may be asserted that the earthquake was not 
equally felt over the whole territory, but mostly in the 
centre of the circle—in the environs of Agram, where the 
damage occasioned was considerable. 

According to the testimony of trusty witnesses the 
earthquake began on the day mentioned above with a 
strong shock in an upward direction, which was accom¬ 
panied simultaneously with a perceptible and loud sub¬ 
terranean noise; this was followed by a subsidence, then 
came a perpendicular shock from below; and lastly 
came an oscillatory movement of the earth in an east- 
south-cast to west-north-west-direction. This movement, 
which lasted nearly ten seconds, was so intense that in 
the town of Agram not only all the larger public build¬ 
ings, but with few exceptions every dwelling-house, was 
damaged more or less. 

One peculiarity of this first shock is that not only were 
objects of small weight removed out of their original 
positions, and this was especially the case with objects 
standing on a flat surface, but it also produced a certain 
rotatory motion upon them (contrary to the hand of a 
watch), even some trustworthy witnesses affirm that the 
first shock had a rotatory effect on them 
Chimneys are the objects which are the most easily 
damaged by earthquakes, and so in Agram there was 
scarcely a chimney to be seen after the earthquake which 
had not been either cracked or entirely ruined. The 
number of fallen chimneys amounts to nearly a thousand, 
An enormous amount of damage was also done to the 
roofs of houses; one a>uld see from the roof-tiles placed on 
laths that they had been shaken by the oscillation, and were 
partially broken and fallen down, especially those which 
were situated towards the east or west. All this happened 
In the morning when the streets were mostly crowded 
with people, and one must be astonished indeed that the 
great quantity of falling masonry, parts of walls, stone 
cornicei| huge beams of wood, and pieces of broken 
glasses, dec, did not hurt more people; altogether only 
twelve were severely wounded (broken arms, hands, feet, 
he^d 1 Grounds, &c.), but only in two cases dia the injuries 

B ravo fatal , about twenty suffered slight contusions. In 
le surrounding country three men died, and some suffered 
from venous injuries. 

Among the public buildings and the larger dwelling- 
houses in Agram not one has actually fallen to ruin, but 
the number of those houses, whose outward walls were 
obliged to be supported by long beams on every side, is 


considerable , much more terrible, however, is the view 
of destruction inside the buildings; the mortar from the 
walls of the rooms is for the greatest part fallen down, 
and the thinner walls have been shaken so much that 
some of them are totally fallen to ruin. About twelve 
buildings were so ruined by the earthquake that it was 
necessary to forbid their reconstruction, and the Senate 
of the town found itself compelled to order their entire 
demolition. Here is the corner house belonging to Mr. 
Priester, with two storeys facing the Marie-Valerie Street 
and Jellacsics Square, whose western frontal wall has 
separated itself from the other parts of the house, and is 
entirely bent towards the Mane-Valerie Street; the house 
of Mrs Zorgdch in the Petrijani Street is ruined and 
must be demolished ; the building of the Military Aca¬ 
demy in Ujlak has been a real and sad ruin. In the 
upper part of the town the following edifices are desig¬ 
nated to be demolished ,-Dr Ozegovich's house, the 
Mcdnyanszka Barracks, a certain part of the military 
" General-Commando " building, &c. The number of 
those buildings which have been rendered uninhabitable 
by the earthquake is great, but with great difficulty—by 
using iron braces—they can be renewed. To these build¬ 
ings belong the cathedral, which is erected in the broad 
square courtyard of the archbishop's palace. In this 
cathedral the vault of the sanctuary has fallen in and has 
covered the high altar and the space before it with frag¬ 
ments of wall and rubbish ; further, a part of the vault 
just before the organ and a little to the right of the 
entrance has fallen down in the centre nave, in the side 
nave a very heavy horizontally-placed buttress split, 
fell down, and broke through the tombs where the 
coffin of a canon was; besides these more striking 
damages the main wall was split in several parts. The 
archbishop's palace itself has been damaged to such an 
extent that the archbishop and the canons were obliged 
to leave their apartments for a long time In the same 
manner the Franciscan and St. Mark's Churches were 
also damaged. One can also add among the others St 
Catharine's Church, which has been sadly damaged, as 
also the edifices of the University and of the "Real- 
schule," and many other private houses. The high 
chimneys of the gas-factory and of Orator's brick-kiln 
were only partially damaged at the upper part. 

After these come those houses which, though they were 
very greatly damaged, yet the people were not obliged to 
quit them ; and lastly follows the great number of those 
buildings which sustained only smaller damages (for 
instance, little rifts near the windows or along the comers 
of the walls, through mortar, &c, falling down), The 
proportion between the number of the edifices which 
became uninhabitable and had to be demolished, in com¬ 
parison with those which were damaged in a greater 
degree and those which were slightly damaged, is about 
[ : 1 ; 4, This arithmetical proportion nevertheless can¬ 
not at all express the damage that happened, because 
among the two first categories are the most valuable 
buildings, viz the churches, barracks, the largest and 
newest houses, while the mass of the third category con¬ 
sists of small low buildings; one must attend to the 
above descriptions because it is impossible to set strict 
bounds between the single categories, for there were 
many houses whose ground-floors were totally free from 
chinks, the first- and second-floors already showed gradu¬ 
ally more chinks in the walls, while the third-floor pre¬ 
sented a terrible picture of destruction. The damage to 
edifices caused by earthquakes depends on their solidity, 
on their height, and on their situation. As regards the 
solidity, they found that the weaker the walls were, and 
where iron braces were not applied, the more were the 
buildings damaged ; as regards the height, on the occa¬ 
sion of this earthquake it was observed that the second- 
floor was more damaged than the first, and the third 
more than the seoond; and finally as to the situation, 
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there are some remarkable example 5 f houses forming 
south-east and north-west comers were exceedingly 
damaged, viz. south-east was the direction where the 
first shock came from. 

In the environs of Agram the earthquake appeared with 
no less strength than in the town itself, but the damage 
to the surrounding country is not so general, because here 
are the peasants' cottages all built of wood. Here therefore 
only the churches, the parsons 1 houses, schools, casLles, 
and gentlemen's private houses were the objects on which 
the earthquake left viBible marks. 

All the buildings of any strength in the villages which 
are situated at the south-east slope of the mountain called 
Sleme, north from Agram, were damaged in a more or in 
a less degree; there is for instance the well-known place 
for pilgrimages, Remete (5 km. north of Agram), where 
the walls of the church, which is ornamented inwardly 
with very beautiful frescoes, and of the steeple are strongly 
gaped in all directions, while the vaulLed roof of the nave 
is totally fallen down ; so is also the residence of the 
parson, the damage caused in these two edifices amounts, 
according to an official valuation, to 38,000 florins. In 
Grancsina (7 km north-east from Agram) the steeple, 
falling down in an easterly direction, broke through the 
roof and the vault of the church, so that now one can see 
only the four very ruptured walls On the other side of 
the mountain Sleme, in a certain part of Croatia named 
Zagoria, many castles were ruined 

The circle, where the earthquake caused the heaviest 
losses has approximately the following bounds .—South¬ 
west, Karlstadt, west, Landstrass, Gurkfeld; north-north 
west, Rohitsch , north, Warasdm, C 9 4k to my a ; north¬ 
east, Kaproncza (Kopreimtz); east, Relovfc; south-east, 
Sziszck, which corresponds to a territory of about I20square 
miles, the centre of this circle was the place where the first 
shock emanated from The data kept in the surrounding 
parts relative to the direction and the greatest intensity 
of the shock indicate the territory which lies to south-east 
from Agram, and forms the alluvium of the River Save 
aa the starting-point of the whole phenomenon. Here 
the crevice in the earth appeared also, caused by the 
strongly-oscillated motion. A little to the east from the 
village of Resmk (east-south-east from Agram) was the cre¬ 
vice in the alluvium of the Save It was 5 kilometres long, 
and had several interruptions, and extended in a south¬ 
east direction, from which here and there some smallei 
crevices radiated. This chief crevice, which continued 
through the Save as far as the village of Scitarjcvo, showed 
in some places a few days after the earthquake openings 
one to two feet broad, but for the most part the crevice 
was filled with bluish alluvial sand, which was forced out, 
mixed with water by the opening and closing of the 
crevice being formed by the oscillation of the soil, the 
water forcing its way through this dense pulp, produced 
by its upheaval those small flat craters which many 
people are inclined to declare volcanoes of mud The 
dimension of these small craters is very variable ; their 
diameters differ between 2 and 75 c m., their height 1 to 
30c.n1., and. calculating from these numbers the cubic 
contents of the largest flat cone, we receive nearly o 5 
cubic metres; this little quantity of the out-pressed 
material is enough to exclude the hypothesis that these 
cones were the result ff of a slow action for some hours " 
If hydro-sulphuric gas was present during this pheno¬ 
menon, as some believe, it is not known, because we want 
positive and trusty evidence on this point Moreover it 
is not impossible that there should be an appearance of 
small quantities of hydrosulphuric gas dissolved in the 
Water of an alluvial slimy soil, because such water gener¬ 
ally contains decaying substances and finely-dispersed 
sulphates, but one can in jio* case suppose that a great 
quantity of hydrosulphuric gas would have produced the 
crevices and ejected the sand mixed with water. 

Beyond this territory of 120 square miles the earthquake 


was felt with a gradually diminishing strength, and in 
many places the motion was so weak that a great many 
of the inhabitants did not remark it. Among these can 
be mentioned Fiume, where they felt only a very slight 
shock , then Budapest and Vienna, where only one or 
two became attentive to this phenomenon. 

Beyond the territory of 120 square miles, where they 
suffered the strongest shocks, there are yet some environs, 
though far enough from the centre, where destruction also 
happened, for instance in Styna, and in Hungary, in the 
neighbourhood of Pica (Funfkirchen) To explain the 
connection of these cases with the entire phenomenon 
deeper researches must be made. 

It remains to communicate shortly the statics of the 
earthquake. 

1. November 9, at 7b. 33m. 53s. in the morning, the 
first shock enduring 10 seconds with a subterranean 
noise. This one has caused all the damage. 

2 November 9, at 7h, 37m. in the morning; an 
oscillatory motion without a noise 

3 November 9, at 8h. 27m. 55s in the morning/ slight 
motion 

4. November 9, at loh 50m. in the evening : very 
slight motion 

5 November 10, at 6h. in the morning very slight 
motion. 

6 November 11. at nh 26m. in the forenoon, a 
strong oscillation, which effected some damage. 

7. November 16, at 12b 4m. in the morning; a 

sufficiently strong shock accompanied with a dull noise. 

8 November 16, at I2h. 44m. ) 

10. ” ” I S 4 9m:! ,nlhemornm K- 

11 „ „ 4h. 24m. ) 

weak oscillations, of which only the last had a little more 
strength than the others. 

So it lasted continually during December. Even in 
this year (1881) in January and February feeble shocks 
recurred after longer interruptions; the last shock was 
recorded in the newspapers from March 4 

Budapest, March 18 


THE ST. PETERSBURG DYNAMITE MINE 

'T'HE following account of the mine recently discovered 
* in St Petersburg, extracted from Russian sources, 
gives a remarkable picture of the state of society in the 
empire, where able chemists and expert miners can be 
found to engage in such desperate undertakings 

It appears from a sketch-plan which accompanied the 
translation put into our hands, that the mine extended 
from one side of Malaya Sadobaya Street to the centre of 
the roadway, the total length of the mine gallery being 
fifteen paces, the street mu*t be thirty paces, say seventy- 
five feet wide 

The gallery terminated m a chamber about double its 
diameter, and in this was found the charge contained in 
a case twenty-two inches long and eight inches diameter, 
weighing sixty-five pounds, and beside this a glass jar 
contained about thirty pounds more of the explosive 
substance, apparently an excess quantity over that re¬ 
quired for the actual explosion Tne explosive consisted 
of a species of dynamite made by mixing nitro-glycerine 
with powdered charcoal. This is more powerful in its 
effects than the ordinary substance, in which an inert 
body, generally a soft infusorial earth, takes the place 
of the charcoal. The description of the fuse, as con¬ 
tained in the Russian account, is very obscure, but so 
far as can be made out it would appear to have consisted 
of a wide heavy glass tube containing an explosive 
described some time back in Nature, and prepared by 
mixing nitro-glycenne with about 10 per cent, of gun¬ 
cotton, the result being a very explosive substance of a 
partially gelatinous character. In the midst of this, and 
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surrounded by a mixture of potassic chlorate and anti- 
momous sulphide, was a sealed glass tube containing con¬ 
centrated sulphuric acid and a leaden weight The whole 
was then apparently connected with the dynamite in the 
case by means of an india-rubber tube also containing 
explosives. If this was the actual construction the modus 
operand! of the conspirators was very simple, for the 
heavy glass tube had only to be allowed to fall, when the 
lead would have broken the sulphuric acid tube, and 
the chlorate mixture would have at once inflamed, and 
the explosion of the jelly would have communicated by 
means of the rubber tube with the torpedo At the same 
time it is very difficult to imagine the reasons which could 
have induced the conspirators to adopt so crude a method 
when, as it appears from the account, they had at their 
disposal in the room adjoining that from which Lhc mine 
was driven no less than four galvanic batteries, with which 
the explosion could have easily been instantaneously 
effected by those on the watch for the passage of the 
intended victims, a method of operation much more con¬ 
sonant with Lhc skilled character of the other parts of 
the work It is however very difficult to understand 
a description such as this when derived from a non- 
scientific source, as may be imagined when one of our 
daily contemporaries stated that the fuse contained 
" bartho I ley rmYr/' and another ,f chlorate of potash and 
sulphide of ammonium " 

Whatever may have been the real mode intended to 
have been used by the conspirators, Lhc results would 
have been sufficiently frightful, as it is probable that the 
charge found would nave made a “crater" of about fifty 
feet in diameter. 

The jelly contained in the glass tube was, when 
analysed, found to contain about 4 per cent of camphor 
This was added to render Lhc mass less sensitive to any 
accidental shock which it might incur, and is an ingenious 
application of principles laid down by Abel ( Proc , Roy 
Soc xxii p 163) in his well-known paper on “The 
History of Explosive Compounds," in which, though not 
actually mentioning the dilution of a liquid or semi-liquid 
explosive by Lhe solution in it of another body, he clearly 
indicates the probable effects of such a treatment lhat 
men of education and ability should so apply their 
undoubted powers must be a matter of regret to every 
student of science, 


FISH-CULTURE IN THE UNITED STATES 

I T is a common saying that everything in America is 
on a larger scale than in this country The longest 
rivers, the largest lakes, the highest mountains, the 
broadest plains, the most stupendous waterfalls, and the 
biggest hotels, are all to be found in the New World 
Fortunes aie made with a rapidity which is unparalleled 
in Europe ; and men who only lately were penniless 
adventurers are losing or winning millions in New York. 
The latest example of the scale on which everything in 
America is conducted may be found in a volume of more 
than iooo pages, printed in the Government printing- 
office, bound in the Government “ bindery" of the 
United States, and containing the Annual Report of the 
lUnited States Commission on Fish and Fisheries. The 
vmhun% it may be added, has been preceded by five 
others of almost equal length ; and gives a remarkable 
idea of the importance which the Americans attach to 
fish-culture. 

It would obviously be impossible to attempt, within the 
eompasa of a newspaper article, any adequate review of 
a work of this character But we may perhaps indicate 
Us nature by rapidly describing its contents. The volume, 
then, is roughly divisible into two parts. The first 64 
pages contavn the Report of the Commission; the last 988 
panes are occupied with appendices and an index. Forty- 
four appendices of unequal importance arc thus pub¬ 


lished The greater portion of them consists of transla¬ 
tions or reproductions of papers published in other 
countries and having more or less reference to the work 
of the Commission. For instance, there is a report by 
Herr Wallem (the well-known Norwegian Inspector of 
Fisheries) on the American Fshenes, by Prof. Sars on 
the Norwegian Deep-sea Expedition 0/ 1878; by Mr. 
Stirling of Edinburgh on the Recent Outbreak of 
Salmon Disease ; and by other authorities on various 
subjects In addition the appendices contain original 
papers by Messrs, Livingston Stone, C G. Atkins, and 
other American fish-cultunsta on matters more or less 
connected with fish-culture in the United States Thus 
the volume undoubtedly contains a vast mass of informa¬ 
tion. Much of it indeed is written in a style which in 
this country would be considered more suitable to a re¬ 
view than to an official report But the American system 
of government is so different from our own that an 
Englishman cannot easily form an impartial opinion on 
this point 

Herr Wallem estimates the yearly profit, by which we 
think he means the gross yield, of tne fisheries of the 
United Stdtes at 27,300,000 dollars. In this sum 15 
“natui ally not included what foreign nations capture on 
the banks of America, nor what the fisheries of Canada 
yield If one should take both these factors into the 
calculation the amount mentioned may perhaps be in¬ 
creased by one half, because the French fisheries alone 
on the Newfoundland Islands have a yearly profit of 
$1,365,000 to $1,638,000, and the Canadian fisheries 
yield $10,920,00010 $12,285,000 yearly" Herr Wallem 
adds in a note that 11 for comparison it may perhaps be 
instructive to state that the Norwegian Marine Fisheries 
may be estimated at $12,285,00010 $13,650,000 yearly, 
and the French at $15,015,000 to $16,380,000." If these 
figures may be accepted as correct on the high authonty 
of llerr Wallem, the American fisheries must be worth 
about 5,500,000/ a year, the French fisheries 3,250,000/., 
lhe Norwegian fisheries 2,600,000/ , and the Canadian 
fisheries 2,250,000/ We have unfortunately no statistics 
at our command which would enable us to compare 
these values with the produce of our own fisheries, 
but we do not believe that any competent authority 
would place their value at less than 6,300,000/ ; and 
we believe that most persons would be disposed to 
name a higher sum. Englishmen, therefore, may have 
the satisfaction of reflecting that the fisheries of the 
British Islands are still the most important in the world; 
though the fishermen of the United States are fast over¬ 
taking British fishermen 

Those persons who are most familiar with the British 
fisheries are aware that for years past complaints have 
been made of the injury done both to fish and fishermen 
by the operations of trawling. It is very singular that 
trawling is also objected to in the United States ; and 
the Commissioners print in their appendices a petition 
from the fishermen of Block Island on the subject But 
the similarity between the complaints disappears on 
examination A trawl in England is a large purse- 
net, attached to a heavy beam raised upon trawl neads 
or irons at either end, and dragged along the bottom of 
the sea. A trawl in Scotland is simply a draff or seine- 
net ; a trawl in America is a long line baited with hooks 
and left on the bottom of the sea. It is very odd that 
these three distinct modes of fishing arc all objected to 
in the different countries in which they are employed. 
In Scotland the drift-net fishermen object to the trawl or 
seine-nets, in England the drift-net fishermen and the 
line fishermen object to the beam trawls. In America 
the hand-line fishermen object to the set-line fishermen, 
whom they call trawlers. Among the fishermen of the 
three countries there is a cry against trawling, and the 
fishermen of the three countries are all alluding to dis¬ 
tinct modes of fishing. These complaints may, centuries 
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hence, puzzle some antiquarians, who may naturally 
assume that these races, speaking the same language, 
mean the same thing by the same word. They all are 
due to Ihe jealousy usually felt by the introduction of new 
machinery in any industry. The set-Line fishermen, who 
complain of the beam trawls m this country, form the 
very class which the hand-line fishermen complain of in 
America under the name of trawlers , and the Govern¬ 
ments of both countries may safely disregard both 
complaints, 9ince one of them is the most effective answer 
to the other 

We have reserved for the close of this article all refer¬ 
ence to what the Commissioners would consider the most 
important portion of their Report The Americans are the 
greatest fish-breeders in the world, and fish-breeding is 
conducted in the United States at a cost and to an extent 
of which in this country we can have little idea According 
to the Report, the Commissioners distributed in 1878 no less 
than 15,700,000 shad and 4,460,000 Californian salmon, 
besides other fish Such piodigious efforts will excite 
surprise among persons who are acquainted with the diffi¬ 
culties of obtaining even a few thousand ripe salmon eggs, 
and we naturally turn for information as to the results 
which have ensued from such unprecedented efforts. Here 
however we find, as it seems to us, the least satisfactory 
portion of the Report The Commissioners claim indeed 
that no less than 500 salmon were taken in the mouth of the 
Connecticut River in 1878, a river which they imply had 
had few or no salmon m it for many years It is possible 
therefore that the Commissioners’ effort* may have been 
successful in restocking that river with salmon , though we 
own that we should feel more certain of this if the fish 
had been taken in the river itself, and not in the mouth 
of it, But when they go on to infer that they may increase 
the yield of shad, and even of herring and of cod, wc 
read with admiration of their energy, but without being 
convinced by their reasoning. In this country, at any 
rate, the best observers are satisfied that cod, herring, and 
other fish are annually bred in numbers compared with 
which the fifteen millions of fiy of the United State* 
Commission would represent an insignificant fraction, 
and that the destruction which is going on among them 
by natural causes is so vast that even the capture of white 
bait by the ton-load makes no appreciable addition to it. 
The arguments which Malthus, at the commencement of 
the century, used to illustrate the principles of population 
are thought in this country to be strictly applicable to fish 
Sea-fish, like all other animals, are undoubtedly increasing 
in greater proportion than their food ; and it is obvious 
therefore tnat unless man can increase their food it is 
only lost labour to increase their number 

We have thus reviewed, at same length, a few of the 
leading facts in this long and interesting Report. With 
many of the conclusions in it we are unable to agree; but 
we cannot part from it without expressing a feeling of 
almost envy at the elaborate pains which the Government 
of the United States is taking to understand the best 
methods of developing the great industries of their seas 
In this country we do not even take steps to obtain the 
best statistical information on the subject. Might we 
not in such a matter with advantage follow the example 
of our Transatlantic kinsmen ? 


THE PARIS OBSER VA TOR Y 1 


A BOUT two years ago ReaT-Admirdl Mouchez, directoi 
of the Pans Observatory, resolved to bring togethei 
for exhibition the instruments scattered in various parts 
and by joining to that collection the portraits of grea 1 
astronomers and methodically* pmuping all the document! 
relating to the history of astronomy which could be pro 
cored by bequest or otherwise, to lay the basis of 1 


* ip utielo by M Guton Tbundlcr in Ls Afshitw, and M 

Mouchfli*! official Rapuri of 1BB0 


special museum of very great interest Thu proposal, 
having received the approval of the Minister of Public 
Instruction, is now being realised One of the large 
rooms on the first floor of the Observatory has already 
been fitted up and occupied, and through the kindness of 
Admiral Mouchez, who himself did us the honour of 
giving full details or his new collection, we are able to 
publish the description 

The first hall of the Astronomical Museum is very 
artistically decorated It is circular in form, and well 
lighted by several windows The ceiling will probably 
be adorned by a painting representing the transit of 
Venus over the Sun There are nine paintings in the 
room, representing Louis XIV , founder of the Observa¬ 
tory, and directors and eminent astronomers who have 



Fig r —Plan of the Obvcrvaiory, with the propped extension on the aouth 
aide to the Kmlevard Araga Pre'tnt Biaie a. the Obiervntoiy, a, 
ihe ‘'mtWrtwtai," C, the men dun circlt, v, Ihe grant teleKopa. B, 
eiuatonali, m, ditch to be filled up, ll, ditches Ground to be 
annexed, f, the Biichoff.beam equatorial , G. ihe great refractor of 
o 74m. aperture; », Forlm'i circle , k, ihe nstronoinen' dwellng-houH. 

succeeded each other to the present day Cassini, Lalande, 
Deiambre, Laplace, Bouvard, Arago, Delaunay, and Le- 
verner; the latter painted after death by Giacomotti, is 
the gift of M. Bischoffshcim In the embrasures of the 
windows are displayed astronomical paintings representing 
groups of nebulae, Saturn’s rings, lunar volcanoes, clusters 
of stars, the remarkable drawings of Jupiter and Mars 
executed by MM. Henry, 3 cc 

On the oak mantelpiece stands a magnificent Louta- 
Quatorze clock made by Coypcl and recently restored by 
M. Passerat, a specimen of art so unique that virtuotofl 
would certainly attach a great value to it Round the 
room are observed several globes mounted on marble 
and oak pillars, two being especially worthy of attention : 
the celestial sphere of Gerard Mercator (155th and the 
terrestrial sphere of the same geographer (1541). On the 
latter globe may be seen figured a certain number of the 
great lakes of Central Africa already known and their 
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positions well indicated in the middle of the sixteenth the polarimeter, by means of which the great astronomer 
century. These spheres, which constitute documents of enriched science with so many beautiful discoveries 
great importance historically! were recently discovered at The second case contains objects relating to the history 
the Brussels library through a folio pamphlet bought in of the “metric system,” comprising a standard metre and 
i&S^nd have been reproduced with great accuracy, by several curious specimens of foreign measures. & The 
M, Malou. other glass cases, arranged in a circle round the room, 

The objects exhibited are carefully classified in glass contain various astronomical instruments, among which 
cases, so that they can be examined by the visitor with- we may mention the apparatus made use of by M. Cornu 
out being touched. In the first case, which is set apart to measure the velocity of rays of light, a large theodolite 
for optical instruments, is observed Fresnel's great lens , of Rigaud, another of Bruner, one of the first sextants 
also some of the object-glasses made use of by Cassini, ever constructed; also several instruments of more 
and other valuable objects presented to the Observatory modern date, the first portable meridian circle of M. 
by Mme, Laugier, such as the optical apparatus made Mouchez, Gambe/s theodolite, flee, 
use of by Arago; the photometer, prismatic mirrors, and The case in the centre of the room is especially 





Fia. a —Aerial Lclcstopc of the ■cviDLecnlh century, after HaveUua, from an engraving in the new Agronomical Mute urn of the Observatory of Plril. 

noticeable: it contains a curious collection of German presented by M. Eichens. The history of all these 
instruments of the sixteenth century, in perfect preser- instruments except the last is unknown; but it is sup- 
vation. The attention is at once attracted by several posed that they were .either presented to Louis XIV. or 
instruments of gilt brass, most artistically carved, which are what is left from the spoil of the First Empire 
weje made at Nuremberg in the sixteenth century, having escaped the notice of the Allies in 1815. 

Amongst diem we observed a curious mechanical ar- On the lower part of this case are shown photographs 
rangement for casting dice, which was probably used of old engravings representing the astronomical lnatru- 
for some demonstration of the doctrine of proba- ments of former ages. One or those curious pictures is 
bility and chances; a valuable sun-dial of carved brass, reproduced above (Fig. a), showing the astronomical 
dated 1578, full of groups of allegorical personages; telescope with a simple object-glass of long focus which 
a species of altazimuth, a handsome repeating-oircle, was constructed in the seventeenth century, and of which 
highly ornamented, and bearing the two-headed eagle of an engraving was published by Hevelius, It may serve 
Germany); some astrolabes, quadrants, marineFs-com- to convey an idea of the singular and gigantic instruments 
passes, a small ivory sun-dial of the sixteenth century, which astronomers of bygonq times made use of. r 
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In a room on the floor above there is a special exhibi¬ 
tion of a large number of photographs, which is being 
constantly increased by new additions. They consist 
of photographs of all the ancient instruments copied 
from engravings of the period; and all the foreign instru¬ 
ments in present use, taken from nature. There are also 
drawings representing the principal observatories in the 
world. 

Such is the commencement of the astronomical museum 
of the Paris Observatory It will be completed by organ¬ 
ising a second circular room resembling that which we 
have just rapidly passed under review This new room 
will be adorned with portraits of the most illustrious of 
foreign astronomers —Newton, Galileo, Tycho-Brahe, 
Kepler, Copernicus, Herschel, Bradley, and others. It 
will also contain a special exhibition of large astronomical 
instruments; notably a quadrant of Lalande's, a sextant 
of Lacaille’s, a quadrant of Langlois 1 which was used by 
the North Pole Committee, and a meridian telescope of 
Delambre. 

It would be useful to bring together in the Paris Ob¬ 
servatory those instruments which are scattered here and 
there in various other national institutions, so as to com¬ 
plete a collection already so nch invaluable objects The 
directors will also gratefully accept of any bequests that 
may be addressed to them from private individuals, as 
was done by Mme. Laugier with reference to the instru¬ 
ments of Arago and Delambre which she had in her 
possession. 

After our survey of the new Astronomical Museum, it 
now remains to say a few words regarding the extension 
of the observatory, which is about to be made by annexing 
the ground on the Boulevard Arago (Fig i) This waste 
land contains a superficies of at least 9000 metres, and 
when the ditch which at present divides it from the Ob¬ 
servatory garden is Ailed up, it will be united to the rest 
of the institution without any separation On these 
grounds will be erected the great 75 m. telescope, the 
arrangements for which are already well advanced ; also 
the equatorial presented by M Bischoffsheim, the circle 
of Fortin, which long rendered excellent service, and was 
dismounted in 1862 to make room for the the great 
meridian-circle, and several instruments for the special 
use of the pupils. 

The plan which we give above (Fig. 1), from official 
documents, shows what the Paris Observatory will be as 
a whole when the projected improvements are completed 

We regret that the works are being so slowly carried 
on, notwithstanding the praiseworthy energy evinced by 
the directors of the Observatory. A ditch to be filled in. 
a garden to be laid out, a few buildings to be erected, all 
amount to but very little. But before the masons cut a 
stone or the gardeners trace an alley there is a path to be 
traversed which is not exactly the shortest or quickest, 
vie. that of administrative and official routine. 


Delesse returned to Pans, where he was employed as a 
mining engineer, and was especially engaged in superin¬ 
tending the quarrying operations about the city for nearly 
eighteen years In 1855 he prepared the report on 
building materials in connection with the Exposition 
Universelle of that year in Paris. In 1864 he was nomin¬ 
ated Professor of Agriculture, Drainage, and Imgatibn 
in the £cole des Mines. Delesse's earliest researches 
were directed to pure mineralogy, and he paid great 
attention to the subjects of pseuaomorphs ana the asso¬ 
ciation of minerals, and this led him to study the ques¬ 
tion of the metamorphism of rocks. The outcome of this 
peno^ rf study was his well-known work, "Recherches 
sur rOrigine des Roches,” published in 1865, in which he 
argued ably and forcibly in favour of the view that crys¬ 
talline rocks owe many of their characters to the action 
of superheated water, and are not produced by simple 
dry fusion. This important work of Delesse has exercised 
a marked and very beneficial influence on the progress of 
petrographical science, and its originality and value were 
at once recognised by the most advanced thinkers of 
the time. Already in 1858 Delesse had published two 
of his valuable maps, namely, the u Carte gdologique 
soutteraine de la Ville de Paris” and the 11 Carte hydro- 
logique de la Ville de Pans," and his subsequent studies 
came to be especially directed into the channels of inquiry 
which were associated with the professorship that he had 
created and so ably filled In 1868 appeared his work 
on the Rainfall of France, and other memoirs treating of 
the agricultural bearings of geology were produced about 
the same period. 

The war of 1870 caused an interruption in the scientific 
labours of Delesse, and we find him at this period super¬ 
intending the construction of cartridges in the depart¬ 
ments But in 1878 he was appointed an Inspector- 
General of Mines, and the south-east of France was 
assigned to him as his district. During the last twenty 
years Delesse has issued, in conjunction with MM LangeL 
and de Lapparent, a series of annual volumes entitled 
14 Revue de Geologic," a work of such value that we regret 
to hear that it is to be discontinued in the future. Delesse 
received many honours in recognition of his valuable 
labours He was an officer of the Legion of Honour, 
and filled the post of President of the Geological Society 
of France. As long ago as 1859 he was elected a 
Foreign Member of our own Geological Society He 
was also for two years President of the French Geological 
Society, and he occupied the chair during the Inter¬ 
national Congress of that Society in 1875. In 1879 
Delesse was elected a Member of the Academy of 
Sciences In Delesse France has lost one of her most 
distinguished and widely-known scientific men 
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regret to have to record the death of this eminent 
geologist, which took place, after a long illness, on 
March 24 Delesse was born at Metz, and was educated 
at the lyceum of that town, afterwards proceeding, at 
the age of twenty, to the ficole Polytechnique at Paris 
He was a diligent and successful student, and in 1839 
took his decree as a mining engineer. He then travelled 
for some tune through his own country, in Germany, 
Poland, and the British Islands, and in 1845 was ap¬ 
pointed Professor of Geology and Mineralogy at Besan- 
gon, where he also practised as a mining engineer. It 
was during his resilience here that he wrote his “ Notice 
suriei Charaetdres de VArkoM dans les Vosges, 11 and 
his <( Memoire sur la Constitution mindralogique et chi- 
mique des Roches de Vosges,” both of which woiics 
appeared in 1847. After a stay of five years at Besan^on 


O N Tuesday evening Prof. Helmholtz gave the Faraday 
Lecture of the Chemical Society at the Royal Insti¬ 
tution We have so recently (Naturf, voL xv. p 389) 
given a full account of the life and work of the eminent 
German worker in various departments of science, that it 
is unnecessary to go over the ground again. A very fair 
estimate of his position was given in a leading article in 
the Tim§s of Saturday last; and we are glad to notice 
that the leading journal now is glad to draw attention 
to men of science whose work Is deserving of public 
notice. The University of Cambridge did itself the 
honour of conferring upon Prof Helmholtz the degree 
of LL.D. on Thursday last, on which occasion the public 
orator, Mr. Sandys, made the following elegant and appro¬ 
priate speech 

41 Dlgnlssime domine, domine Procancellarie, et tota 
Academia: 

M Slngularum quidem scientiarum terminos protulisse, 
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plurimis conccssum est; uni vero plurimarum fine® ex 
tendisie raro eontlpit. Atom hodie vinun salutamus, qui 
rerum naturae regionera plusquam unun f did ter occu- 
pavft. qui primum physiologiae penetralia perscrutatus, 
deinae ohyslcorum studiorum campo smplissuno potitus, 
ipsam aemque mathematic orum arcem fortiter expugnavit, 
ex alia demceps in aham provincials progressus, volut 
mill turn Romanorum ille maximus, ‘victnces aquilas 
aUum laturus in orbem. 1 

" Miiitarium medicorum ordini adhuc adscriptus, argu- 
montum magnum intra unius libelh fines artiores com- 

K lfexufl, ostendit vim lllanij quae nonnunquam viva vocatur, 

1 universa rerum natura esse canservatam, partes eius 
aliam ex alia posse generari, summarn esse lmmutabilcm 

S uld huius mgenio excogitatas commemoretn quaestiones 
las hydrodynamicas, quid vortices iUos qui scientiae 
mafhematicae ad mtenora pertinent ? Ilia ! cro magna 
opera, quorum in uno sensus audiendi clarissime expli¬ 
cate, in altero videndi sensus pulcherrime illustrate, 
omnes, nisi fall or, aut vidistis ipsi, ant fama certe audi- 
vistis. Pulchrum est (uti hunc ipsum confitentem legimus), 
pulchrum profecto est, e scopulo quodain excelso late 
tUQiultuantem oceanum prospicere, fluctusque procul 
■lbescentes, modo breviores, modo longiores, oculis dis- 
c erne re 1 pulchnus autem in physiologiae tcmplo ultimo 
versatum, oculorum ipsorum structuram exquisitam mtro- 
spicere, et, lucis legibus obscuns ordine lucido evolut is, 
fluctuantes luminis mot us metin vanamque colorum 
venustatem expheare ■ omnium fortasse pulchernmum, 
id iisdem arcanis morantem, undas lllas aens quas nulla 
nisi mentis acie contemplan possumus, inter sese audiendo 
distinguere ; sonitus cm usque, dum (remit vibratque, m- 
tervalla numerare ; universam denique musices theonam 
et mathematicis et physicis et physiologicis probavisse 
argument] 9. 

" Ille igitur qui tot provinciarum confima lustravit, tot 
•cientiarum fines propagavit, a nostra praesertim Aca¬ 
demia, cuius alumni totiens ex eodem studiorum campo 
lAureas reportarunt, ea qua par est reverentia hodie ex- 
cipitur Qui Academiae noalrae nemora, et mventutis 
Academicae ludos et certamina lampridem admiratus est, 
idem fortasse sevenora nostra studia quo melius novent, 
eo benign ms indies aestimabit. Vos certe, qui, talmm 
virorum exemplar procul veneratj, etiam nostras inter 
Bilvas veram quaeritis, quanquam hodie nemora ilia nostra 
gravis umbra contmtat, tamen inter ipsas lacrimas non 
sine guudio virum magnum vidistis, quaque soletis bene- 
volentia laudatum audmstis 

"Vobis igitur pracsento Academiae Berohnensis Pro¬ 
fess ore m illustrem, Hermannum Ludovicum Ferdin- 
andum Helmholtz " 

The Society of Telegraph Engineers are to give a 
conversazione in honour of the distinguished electrician 
at University College, Gower Street, on the evening of 
the 1 ith inst. The large library and entrance hall will be lit 
up by electric light, and it 15 hoped there will be a full 
display of all the recent novelties in electrical science. 

As might have been expected, (here was a distinguished 
audience on Tuesday evening to listen to Prof. Helmholtz 
at the Royal Institution. PtoL Roscoe, the President of 
the Chemical Society, in introducing the lecturer, made 
the following remarks .— 

“ Ladies and Gentlemen, Fellows of the Chemical So¬ 
ciety—The cordial welcome which you have just given to 
Prof. Helmholtz shows me that he needs no formal 
introduction at mv hands. His name is honoured wher¬ 
ever science ia valued, and both his face and his voice 
are well remembered in this room. It may therefore 
suffice if I say that eminent as an anatomist, as a physio¬ 
logist, as a physicist, and as a mathematician, we chemists 
are new about to claim him also as our own. 

" Prof. Helmholtz, in the name of the Chemical Society, 
and on behplf of its Fellows here assembled, I beg to 


welcome you amongst us.; 1 have the honour to present 
you with the Faraday Medal of the Society, and to 
request that you will favour us with your lecture, to 
which we shall all listen with pleasure and profit." 


The Faraday Lecture 1 

The majority of Faraday's own researches were con¬ 
nected, directly or indirectly, with questions regarding 
the nature of electricity, and his most important and 
most renowned discoveries lay in this field. The facts 
which be has found are universally known. Never¬ 
theless, the fundamental conceptions by which Faraday 
has been led to these much-admired discoveries hove not 
been received with much consideration. His principal 
aim was to express in his new conceptions only facts, 
with the least possible use of hypothetical substances and 
forces. This was really a progress in general scientific 
method, destined to purify science from the last remnants 
of metaphysics Now that the mathematical interpre¬ 
tation of Faraday's conceptions regarding the nature of 
electric and magnetic force has been given by Clerk 
Maxwell, we see how great a degree of exactness and 
precision was really hidden behind his wards, which to 
his contemporaries appeared so vague or obscure , and it 
is astonishing in the highest degree to see what a large 
number of general theories, the methodical deduction of 
which requires the highest powers of mathematical analysis, 
he has found by a kind of intuition, with the security 
of instinct, without the help of a single mathematical 
formula. 

The electrical researches of Faraday, although em¬ 
bracing a great number of appaiently minute and discon¬ 
nected questions, all of which he has treated with the 
same careful attention and conscientiousness, are really 
always aiming at two fundamental problems of natural 
philosophy, the one more regarding the nature of physical 
forces, or of forces working at a distance ; the other, in 
the same way, regarding chemical forces, or those which 
act from molecule to molecule, and the relation between 
tbesc and the first 

The great fundamental problem which Faraday called 
up anew for discussion was the existence of forces work¬ 
ing directly at a distance without any intervening medium 
During the last and the beginning of the present century 
the model after the likeness of which nearly all physical 
theories had been formed was the force of gravitation 
acting between the sun, the planet*, and their satellites. 
It is known how, with much caution and even reluctance, 
Sir Isaac Newton himself proposed his grand hypothesis, 
which was destined to become the first great and im¬ 
posing example, illustrating the power of true scientific 
method. 

But then came Oerstedt's discovery of the motions of 
magnets under the influence of electric currents. The 
force acting in these phenomena had a new and very 
singular character It seemed as if it would drive a 
single isolated pole of a magnet in a circle around the 
wire conducting the current, on and on without end, never 
coming to rest. Faraday saw that a motion of this kind 
could not be produced by any force of attraction or 
repulsion, working from point to point. If the current 
19 able to increase the velocity of the magnet, the magnet 
must react on the current. So he made the experiment, 
and discovered induced current! ; he traced them out 
through all the various conditions under which they 
ought to appear. He concluded that somewhere hi a part 
of the space traversed by magnetic force there exists a 
peculiar state of tension, and that every change of this 
tension produces electromotive force. This unknown 
hypothetical state he called provisionally the tlcctroto- 
ruc state, and he was occupied for years and yean in 

* Abstract y ww A by ita iulW 
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finding out what was this dectrotonic auto. He dis¬ 
covered at first, in 1638, the dielectric polarisation of 
electric insulators, subject to electric forces* Such bodies 
show, under the influence of electric forces, phenomena 
perfectly anAtogouato those exhibited by soft iron under 
the influence of the magnetic force. Eleven years later, 
in 1849, he was able to demonstrate that all ponderable 
matter is magnetised under the influence of sufficiently 
intense magnetic force, and at the same time he disco¬ 
vered the phenomena of diamagnetism, which indicated 
that even apace, devoid of all ponderable matter, is 
magnetizable, and now with quite a wonderful sagacity 
and intellectual precision Faraday performed in his brain 
the work of a great mathematician without using a single 
mathematical formula. He saw with his mind's eye that 
by these systems of tensions and pressures produced by 
the dielectric and magnetic polarisation of space which 
surrounds electrified bodies, magnets or wires conducting 
electric currents, all the phenomena of electro-static, 
magnetic, electro-magnetic attraction, repulsion, and 
induction could be explained, without recurring at all to 
forces acting directly at a distance. This was the pari 
of his path where so few could follow him ; perhaps a 
Clerk Maxwell, a second man uf the same power and 
independence of intellect, was necessary to reconstruct 
in the normal methods of science the great building, the 
plan of which Faraday had conceived in his mind and 
attempted to make visible to his contemporaries. 

Nevertheless the adherents of direct action at a distance 
have not yet ceased to search for solutions of the electro¬ 
magnetic problem. The present development of science, 
however, shows, as I think, a state of things very favour¬ 
able to the hope that Faraday's fundamental conceptions 
may in the immediate future receive general assent. His 
theory, indeed, is the only existing one which is at the 
same time in perfect harmony with the facts observed, 
and which at least does not lead into any contradiction 
against the general axioms of dynamics. 

It is not at all necessary to accept any definite opinion 
about the ultimate nature of the agent which we call 
electricity, 

Faraday himself avoided as much as he could giving 
any affirmative assertion regarding this problem, although 
lie did not conceal his disinclination to believe in the 
existence of two opposite electric fluids 

For our own discussion of the electro-chemical pheno¬ 
mena, to which wc shall turn now, I beg permission to 
use the language of the old dualistic theory, because 
we shall have to speak principally on relations of 
quantity. 

I now turn to the second fundamental problem aimed at 
by Faraday, the connection between electric and chemical 
force. Already, before Faraday went to work, an elaborate 
electro-chemical theory had been established by the re¬ 
nowned Swedish chemist Berzelius, which formed the 
connecting-link of the great work of his life, the systema¬ 
tisation of the chemical knowledge of his time Hin¬ 
stalling point was the aenes into which Volta had 
arranged Lhc metals according to the electric tension 
which they exhibit alter contact with each other A 
fundamental point which Faraday’s experiment contra¬ 
dicted was the supposition that the quantity of electricity 
collected in each atom was dependent on their mutual 
electro-chemical differences, which he considered as the 
cause of their apparently greater chemical affinity. But 
although the fundamental conceptions of Berzehus 1 theory 
have been forsaken, chemists have not ceased to speak 
of positive and negative constituents of a compound body 
Nobody can overlook that such a contrast of qualities, as 
was expressed in Berzelius 1 theory, really exists, well- 
developed at the extremities less evident in the middle 
ttrms of the series, playing an important part in all 
chemical actions, although often subordinated to /Other 
influences. 


When Faraday began to study the phenomena* of de¬ 
composition by the galvanic current, which of cotne 
were considered by Berzelius as one of the firmest sup- 
5 of his theory, he put a very simple question, the 
question indeed which every chemist speculating 
about electrolysis ought to have answered. He asked, 
What is the quantity of electrolytic decomposition if the 
same quantity of electricity is sent through several elec¬ 
trolytic cells ? By this investigation he discovered that 
most important law, generally known under his name, but 
called by him the law of definite electrolytic action. 

Faraday concluded from his experiments that a definite 
quantity of electricity cannot pass a voltametric cell 
containing acidulated water between electrodes of plati¬ 
num without setting free at the negative electrode a 
corresponding definite amount of hydrogen, and at the 
positive electrode the equivalent quantity of oxygen, one 
atom of oxygen for every pair of atoms of hydrogen If 
instead of hydrogen any other element capable of substi¬ 
tuting hydrogen is separated from the electrolyte, this is 
done also in a quantity exactly equivalent to the quantity 
of hydrogen which would have been evolved by the same 
electric current 

Since that time our experimental methods and our 
knowledge of the laws of electrical phenomena have 
made enormous progress, and a great many obstacles 
have now been removed which entangled every one of 
Faraday's steps and obliged hull to fight with the con¬ 
fused ideas and ill-applied theoretical conceptions of 
some of his contemporaries. We need not hesitate to 
say that the more experimental methods were refined, 
the more the exactness and generality of Faradays law 
was confirmed. 

In the beginning Berzelius and the adherents of Volta's 
original theory of galvanism, based on the effects of 
metallic contact, raised many objections against Faradays 
law By the combination of Nohih’* astatic pairs of 
magnetic needles with Schweigger's multiplicator, a coil 
of copper wire with numerous circumvolutions, galvano¬ 
meters became so delicate that the electro-chemical 
equivalent of the smaller currents they indicated was 
imperceptible for all chemical methods. With the 
newest galvanometers you can very well observe currents 
which would want to last a century before decomposing 
one milligram of water, the smallest quantity which is 
usually weighed on chemical balances. You see that if 
such a current lasts only some seconds or some minutes, 
there is not the slightest hope to discover its products of 
decomposition by chemical analysis And even if it 
should last a long time the feeble quantities of hydrogen 
collected at the negative electrode can vanish, because 
tbey combine with the traces of atmospheric oxygen 
absorbed by the liquid, Under such conditions a feeble 
current may continue as long as you like without pro¬ 
ducing any visible trace of electrolysis, even not of 
galvanic polarisation, the appearance of which can be 
used as an indication of previous electrolysis. Galvairic 
polarisation, as you know, is an altered state of the 
metallic plates which have been used as electrodes 
during the decomposition of an electrolyte. Polarised 
electrodes, when connected by a galvanometer, give a 
current which they did not give before being polarised. 
By this current the plates are discharged again and 
returned to their original state of equality. 

This depolarising current is indeed a most dedicate 
means of discovering previous decomposition. I have 
really ascertained that under favourable conditions one 
can observe the polarisation produced during some 
secondi by a current which decomposes one milligram 
of water in a century 

Products of decomposition cannot appear at the elec¬ 
trode without motions of the constituent molecules of 
the electrolyte throughout the whole length of the liquid. 
This lubject has bees studied very carefully and for a 
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great 'number of liquids, by Prof. Hittorff, of Munster, 
and Prof. G. Wiedemann, of Leipsic, 

Prof. F. Kohlrausch p of Wlirzburg, has brought to light 
the very important fact that in diluted solutions of salts, 
including hydrates of acids and hydrates of caustic 
alkalis, every atom under the influence of currents of the 
same density moves on with its own peculiar velocity, 
independently of other atoms moving at the same time 
in the same or m opposite directions. The total amount 
of chemical motion in every section of the fluid is repre¬ 
sented by the sum of the equivalents of the cation gone 
forwards and of the anion gone backwards, in the same way 
as in the dualistic theory of electricity, and the total amount 
of electricity flowing through a section of the conductor 
corresponds to the sum of positive electricity going 
forwards and negative electricity going backwards. 

This established, Faraday's law tells us that through 
each section of an electrolytic conductor we have always 
equivalent electrical and chemical motion. The same 
definite quantity of either positive or negative electricity 
moves always with each univalent ion, or with every unit 
of affinity of a multivalent ion, and accompanies it during 
all its motions through the interior of the electrolytic 
fluid. This we may call the electric charge of the atom 

Now the most startling result, perhaps, of Faraday's 
law is this ■ If we accept the hypothesis that the ele¬ 
mentary substances are composed of atoms we cannot 
avoid concluding that electricity also, positive as well 
as negative, is divided into definite elementary por¬ 
tions, which behave like atoms of electricity. As long as 
it moves about on the electrolytic liquid each atom 
remains united with its electric equivalent or equivalents. 
At the surface of the electrodes decomposition can take 
place if there is sufficient electromotive power, and then 
the atoms give off their electric charges and become 
electrically neutral. 

Now arises the question, Are all these relations between 
electricity and chemical combination limited to that class 
of bodies which we know as electrolytes ? In order to 
produce a cmrent of sufficient strength to collect enough 
of the products of decomposition without producing too 
much neat in the electrolyte, the substance which we try 
to decompose ought not to have too much resistance 
against the current. But this resistance may be very 
great, and the motion of the ions may be very slow, sq 
slow indeed that we should need to allow it to go on for 
hundreds of years before we should be able to collect 
even traces or the products of decomposition ; neverthe¬ 
less all the essential attributes of the process of electro¬ 
lysis could subsist. If you connect an electrified 
conductor with one of the electrodes of a cell filled with 
oil of turpentine, the other with the earth, you will And 
that the electricity of the conductor is discharged unmis¬ 
takably more rapidly through the oil of turpentine than if 
you take it away and fill the cell only with air. 

Also in this case we may observe polarisation of the 
electrodes as a symptom of previous electrolysis. An¬ 
other sign of electrolytic conduction is that liquids 
brought between two different metals produce an electro¬ 
motive force. This is never done by metals of equal 
temperature, or other conductors which, like metals, let 
electricity pass without being decomposed. 

The same effect is also observed even with a great 
many rigid bodies, although we have very few solid bodies 
which allow us to observe this electrolytic conduction with 
the galvanometer, and even these only at temperatures 
neaj to their melting-point. It 11 nearly impossible to 
shelter the quadrants of a delicate electrometer against 
being charged by the insulating bodies by which they are 
supported. 

Id all the cases which I have quoted one might suspect 
that traces of humidity absorbed by the substance or 
adhering to their surface were the electrolytes. I show 
you therefore this little Dsmell's cell, in which the porous 


septum has been substituted by a thin stratum of glass. 
Externally all is symmetrical at both poles; there is 
nothing in contact with the air but a closed surface of 
glass, through which two wires of platinum penetrate. 
The whole charges the electrometer exactly like a 
Darnell's cell of very great resistance, and this it would 
not do if the septum of glass did not behave like an 
electrolyte. All these facts show that electrolytic con¬ 
duction is not at all limited to solutions of acids or salts. 

Hitherto we have studied the motions of ponderable 
matter as well as of electricity, going on in an electrolyte 
Let us study now the forces which are able to produce 
these motions. It has always appeared somewhat start¬ 
ling to everybody who knows the mighty power of che¬ 
mical forces, the enormous quantity bf beat and of 
mechanical work which they are able to produce, and 
who compares with it the exceedingly small electric 
attraction whLch the poles of a battery of two Darnell's 
cells show. Nevertheless this little apparatus is able to 
decompose water 

The quantity of electricity which can be conveyed by a 
very small quantity of hydrogen, when measured by its 
electrostatic forces, 19 exceedingly great. Faraday saw 
this, and has endeavoured in various ways to give at 
least an approximate determination. The most powerful 
batteries of Leyden jars, discharged through a voltameter, 
give scarcely any visible traces of gases. Ac present we 
can give definite numbers. The result is that the electri¬ 
city of 1 mgrm, of water, separated and communicated to 
two balls, 1 kilometre distant, would produce an attraction 
between them, equal to the weight of 25,000 kilos. 

The total force exerted by the attraction of an electrified 
body upon another charged with opposite electricity 19 
always proportional to tne quantity of electricity con¬ 
tained in the attracting as on the attracted body, and 
therefore even the feeble electric tension of two Darnell's 
elements acting through an electrolytic cell upon the 
enormous quantities 0? electricity with which the con¬ 
stituent ions of water are charged, is mighty enough to 
separate these elements and to keep them separated, 

We now turn to investigate what motions of the ponder¬ 
able molecules require the action of these forces Let ua 
begin with the case where the conducting liquid 19 sur¬ 
rounded everywhere by insulating bodies. Then no 
electricity can enter, none can go out through its surface, 
but positive electricity can be driven to one side, negative 
to the other, by the attracting and repelling forces of 
external electrified bodies. This process going on as 
well in every metallic conductor 19 called 11 electrostatic 
induction.'’ Liquid conductors behave quite like metals 
under these conditions Prof Wullner has proved that even 
our best insulators, exposed to electric forces for a long 
time, are charged at last quite in the same way as metals 
would be charged in an instant. There can be no doubt 
that even electromotive forces going down to less than 
iVi Darnell produce perfect electrical equilibrium in the 
interior of an electrolytic liquid. 

Another somewhat modified instance of the same 
effects is afforded by a voltametrie cell containing two 
electrodes of platinum, which are connected with a 
Darnell's cell, the electromotive force of which is insuf¬ 
ficient to decompose the electrolyte. Under this condi¬ 
tion the 10ns carried to the electrodes cannot give off 
their electric charges. The whole apparatus behaves, as 
was first accentuated by Sir W. Thomson, like a con¬ 
denser of enormous capacity. 

Observing the polarising and depolarising currents in 
a cell containing two electrodes of platinum, hermetically 
sealed and freed of all air, we can observe these pheno¬ 
mena with the most feeble electromotive forces of 
Daniel I, and I found that down to this limit the capacity 
of the platinum surfaces proved to be constant, By 
taking greater surfaces of platinum I suppose it will be 
possible to reach a limit much lower than that. If any 
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chemical force existed besides that of the electrical charges 
Which could bind all the pairs of opposite ions together 
and required any amount of work to be vanquished, an 
inferior limit to the electromotive forces ought to exist, 
which forces are able to attract the atoms to the elec¬ 
trodes and to charge these as condensers No pheno¬ 
menon indicating such a limit has as yet been discovered, 
and we must conclude therefore that no other force resists 
the motions of the 10ns through the interior of the liquid 
than the mutual attractions of their electric charges. 

On the contrary, ns soon as an ion is to be separated 
from its electrical charge we find that the electrical forces 
of the battery meet with a powerful resistance, the over¬ 
powering of which requires a good deal of work to be 
done, Usually the 10ns, losing their electric charges, 
kre separated at the same time from the liquid, some of 
them are evolved as gases, others are deposited as 
rigid strata on the surface of the electrodes, hke Jgal- 
vanoplastic copper. But the union of two constituents 
having powerful affinity to form a chemical compound, as 
you know very well, produces always a great amount of 
neat, and heat is equivalent to work On the contrary, 
decomposition of the compound substances requires work, 
because it restores the energy of the chemical forces, 
which has been spent by the act of combination. 

Metals uniting with oxygen or halogens produce heat 
in the same way, some of them, like potassium, sodium, 
zinc, even more heat than an equivalent quantity of 
hydrogen; less oxidisable metals, like copper, silver, 
platinum, less. We find therefore that heat is generated 
when zinc drives copper out of its combination with the 
compound halogen of sulphuric acid, as is the case in a 
Darnell's cell. 

If a galvanic current passes through any conductor, a 
metallic wire, or an electrolytic fluid, it evolves heat Mr 
Prescott Joule was the first who proved experimentally 
that if no other work is done by the current the total 
amount of heat evolved in a galvanic circuit during a 
certain tune is exactly equal to that which ought to have 
been generated by the chemical actions which have been 
performed dunng that time. But this heat is not evolved 
at the surface of the electrodes, where these chemical 
actions take place, but is evolved in all the parts of the 
circuit,^proportionally to the galvanic resistance of every 
part From this it is evident that the heat evolved is an 
immediate effect, not of the chemical action, but of the 
galvanic current, and that the chemical work of the 
battery has been spent in producing only the electric 
action. 

If we apply Faraday's law, a definite amount of elec¬ 
tricity passing through the circuit corresponds to a definite 
amount of cnemicaT decomposition going on in every 
electrolytic cell of the same circuit. According to the 
theory of electricity the work done by such a definite 
quantity of electricity which passes, producing a current, 
is proportionate to the electromotive force acting between 
both ends of the conductor. You see therefore that the 
electromotive force of a galvanic circuit must be, and is 
indeed, proportional to the heat generated by the sum of 
all the chemical actions going on in all the electrolytic 
cells dunng the passage of the same quantitity of 
electncity In cells of the galvanic battery chemical forces 
are brought into action able to produce work; in cells 
in which decomposition is occurring work must be done 
against opposing chemical forces; the rest of the work 
done appears as heat evolved by the current, as far as it 
is not used up to produce motions of magnets or other 
equivalents of work 

Hitherto we have supposed that the ion with its electric 
charge is separated from the fluid. But the ponderable 
atoms can give off their electricity to the electrode, and 
remain in the liquid, being now electrically neutral. This 
makes almost no difference in the value of the electro¬ 
motive force. For instance, if chlorine is separated at 


the anode, it will remain at first absorbed by the liquid; 
if the solution becomes saturated, or if we make a vacuum 
over the liquid, the gas will rise in bubbles The electro¬ 
motive force remains unaltered The same may be 
observed with all the other gases. You see in this case 
that the change of electrically negative chlorine into 
neutral chlorine is the process which requires so great an 
amount of work, even if the ponderable matter of the 
atoms remains where it was. 

The more the Surface of the positive electrode is 
covered with negative atoms of the anion, and the 
negative with the positive ones of the cation, the more 
the attracting force of the electrodes exerted upon the 
10ns of the liquid is diminished by this second stratum of 
opposite electricity covering them. On the contrary, the 
force with which the positive electricity of an atom of 
hydrogen is attracted towards the negatively charged 
metal increases in proportion as more negative electricity 
collects before it on the metal, and the more negative 
electricity collects behind it in the fluid 

Such is the mechanism by which electric force is con¬ 
centrated and increased in its intensity to such a degree 
that it becomes able to overpower the mightiest chemical 
affinities wc know of If this can be done by a polarised 
surface, acting like a condenser, charged by a very mode¬ 
rate electromotive force, can the attractions between the 
enormeus electric charges of anions and cations play an 
unimportant and indifferent part in chemical affinity r 

You see, therefore, if we use the language of the 
dualistic theory and treat positive and negative electrici¬ 
ties as two substances, the phenomena are the same as 
if equivalents of positive and negative electncity were 
attracted by different atoms, and perhaps also by the 
different values of affinity belonging to the same atom 
with different force. Potassium, sodium, zinc, must have 
strong attraction to a positive charge ; oxygen, chlorine, 
bromine to a negative charge. 

Faraday very often recurs to this to express hi 9 convic¬ 
tion that the forces termed chemical affinity and electn¬ 


city are one and the same I have endeavoured to give 
you a survey of the facts in their mutual connection, 
avoiding, as far as possible, introducing other hypotheses, 
except the atomic theory of modern chemistry. I think 
the facts leave no doubt that the very mightiest among 
the chemical forces are of elect tic origin. The atoms 
cling to their electric charges and the opposite electric 
charges cling to the atoms But I don't suppose that 
other molecular forces are excluded, working directly 
from atom to atom Several of our leading chemists 
have begun lately to distinguish two classes of com¬ 
pounds, molecular aggregates and typical compounds. 
The latter are united by atomic affinities, the former not. 
Electrolytes belong to the latter class. 

If we conclude from the facts that every unit of affinity 
of every atom is charged always with one equivalent either 
of positive or of negative electricity, they can form com¬ 
pounds, being electrically neutral, only if every unit 
charged positively unites under the influence of a mighty 
electric attraction with another unit charged negatively. 
You see that this ought to produce compounds in which 
every unit of affinity of every atom is connected with one 
and only with one other unit of another atom. This is, 
as you will see immediately, indeed, the modern chemical 
theory of quantivalence, comprising all the saturated 
compounds. The fact that even elementary substances, 
with few exceptions, have molecules composed of two 
atoms, makes it probable that even in these cases electric 
neutralisation is pioduced by the combination of two 
atoms, each charged with its electric equivalent, not by 
neutralisation of every single unit of affinity 

But I abstain from entering into mere specialities, as, 
for instance, the question of unaaturatea compounds; 
perhaps I have gone already too far. I would not have 
dared to do it if I did not feel myself sheltered by the 
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authority of that great man who was guided by a never- 
erring instinct of truth. I thought that the best I could 
do Tor his memory was to recall to the minds of the men, 
by the energy and intelligence of whom chemistry has 
undergone its modem astonishing development, what im¬ 
portant treasures of knowledge lie still hidden in the works 
of that wonderful genius. I am not sufficiently acquainted 
with chemistry to be confident that 1 have given the right 
interpretation, Lhat interpretation which Faraday himself 
would have given perhaps, if he had known the law of 
chemical quantivalence, if he had had the experimental 
means of ascertaining how large the extent, how unexcep¬ 
tional the accuracy of his law really is; and if he had 
known the precise formulation of the law of energy ap¬ 
plied to chemical work, and of the laws which determine 
the distribution of electric forces in space as well as in 
ponderable bodies transmitting electric current or forming 
condensers I shall consider my work of to-day well re¬ 
warded if I have succeeded in kindling anew the interest 
of chemists for the electro-chemical part of their science 


At the conclusion of the lecture Prof. Roscoe made the 
following remarks — 

" The pleasing duty now devolves upon me of proposing 
a vote of thanks to our distinguished friend for his inter¬ 
esting, suggestive, and most appropriate address. 

"Prof Helmholtz has shown us that Faraday's concep¬ 
tion of electricity is in exact accordance with the most 
modem developments of this science. He has told us that 
although Faraday was unacquainted with the technical 
details of mathematics, all his conclusions are capable of 
the most exact mathematical expression, and that our 
great expenmentalist possessed the spirit and thoughts 
characteristic of a truly mathematical mind But our 
lecturer has gone further, for upon Faraday’s well-known 
law of electrolysis he has founded a new electro-chemical 
theory, which reveals to us chemists, conclusions of the 
utmost importance. He tells us as the results of 
the application of the modern theory of electricity 
to Faraday's great experimental law, that the atom of 
every chemical element is always united with a definite 
unvarying quantity of electricity. Moieover—and this is 
most important—that this definite amount of electricity 
attached to each atom stands in close connection with the 
combining power of the atom which modern chemistry 
terms quantivalence. For if the amount of electricity 
belonging to the monad atom be taken as the unit, then 
that of the dyad atom is two, of the triad atom three, and 
so on. 

" Hence then, thanks first to Faraday and now to 
Helmholtz, chemists have now a new and unlooked-for 
confirmation of one of iheir most important doctrines 
from the science of electricity 

"These, Ladies and Gentlemen, are indeed sufficient 
grounds for our claiming Prof Helmholtz as a chemist, 
and justify me in requesting that he will allow his name 
to be placed on the fist of Honorary Fellows of the Che¬ 
mical Society. 

" I have much pleasure in proposing a hearty vote of 
thanks to the Faraday Lecturer for the year." 

This proposal was seconded by Prof Tyndall. 


NOTES 

Mr. Clarence King has resigned hli position as Director of 
the Geological Survey of the United Skates. It has long been 
no secret lhat he wished to retire from an appointment which 
confined him chiefly taexeentive functions, left him with practically 
no tune for independent scientific work, and hampered him m 
those mining and other financial operations In which he Is 
understood to hate large investments. In a letter dated the lath 
lilt, addressed to the President of the United States, he says 


that ha believes he “can render morn important service to 
science as an investigator than as the head of an executive 
bureau 11 All well-wishers to the cause of geology must hope 
that this belief will be fully justified ; that the relief he obtains 
from official trammels will enable him once more to devote to 
geological research the energy and experience which have already 
borne such good fruit. His tenure of office in the Geological 
Survey h as hardly been long enough to enable him fully to de¬ 
velop the plans he had sketched out for the vigorous prosecution 
of the Survey as a truly national undertaking, alike creditable to 
the scientific spirit of the Republic and important to the develop¬ 
ment of its industrial resources. But he will be held in honour¬ 
able remembrance as the first head of the National Survey, and 
as having Laken a leading share in its initial organisation. It is 
reported Lhat Mr. J. W. Powell, *o long and well known for his 
work in the Rio Colorado basin, u to be the new director. 

A wish having been expressed by certain members of the 
Torquay Natural History Society Lo have a portrait of Mr. 
William Pengelly, F.R.S , See., and he having kindly consented 
to sit for the same, a committee has been formed for carrying 
the suggestion into effect. The portrait will, at Mr, Pengelly's 
request, be placed in the museum of the Society, Torquay It 
was at firit proposed to limit the list of subscribers to the 
members of the Torquay Natural History Society, but some 
members of the Devonshire Association, and other gentlemen, 
having expressed a wish to join in the work, it has been decided 
to make the contribution general Subhcriptions will be received 
by the hon treasuier, Mr Robert Kitson, Torquay Bank. 

Tub Royal Academy of Sciences of Turin gives notice that 
from January 1, 1879, Lhe new term for competition for the third 
Bres.a l’rlze has begun, to which, according to the testator's will, 
scientific men and inventors of all nation* will be admitted. A 
prize will therefore be given to the scientific author or inventor, 
whatever be hi* nationality, who duung the years 1879-1882, 
,f according to the judgment of the Royal Academy of Sciences 
of Turin, shall have made the most important, and useful dis¬ 
covery, or published the most valuable work on physical and 
experimental science, natural hihtory, mathematics, chemistry, 
physiology and pathology, os well ai geology, history, geography 
and statistics 11 The term will be closed at the end of December, 
1882. The value of the prize amounts to 12,000 Italian lue 
The pn?e will in no case be given to any of the national members 
of the Academy of Turin, resident or non resident. 

The Literary and Philosophical Society of Manchester has 
recently completed the first century of its existence. Dr. Angus 
Smith is writing a history of Lhe Society since its foundation, 
which will be read at an early meeting, and no doubt published 
m its Proceedings, 

We are glad to learn that the appeal on behalf tf G. M. 
SmerdoD, who has done such good work as foreman of the Kent 
Cavern explorations, has resulted in a sum sufficient to purchase 
him an annuity of 10/. 

The results of appointing a totally inexperienced and unknown 
man to the head of the Registrar-General's department, just 
before the taking of the census, are already beginning to be fait. 
Complaints of mismanagement are rife—whole streets In London 
not served with the census-papers, and in many coses those 
which were delivered have not yet been collected, and run some 
risk of being utilised for fire lighting purposes. Certainly the 
interests of the country would have been best served by appoint¬ 
ing Dr. Farr to the post of Registrar-General until at least the 
census work had been completed. Dr. Farr’s long expwuoee 
would have been of immense service, and then useful statistics 
would have been collected la something like scientific method. 

There was a desultory talk on the subject of Technical Edu¬ 
cation in the House of Commons the other night, on the motion 
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of Mr. Andercon to appoint a roving Commission to inspect the 
technical schools of the Continent. The fact Is, as Mr, Mundella 
pointed out, we know quite well what is wanted here, and if the 
City Guilds would only spend the amount of money they ought 
to do, there need be no want of technical instruction for all who 
m prepared to take advantage of it. As it 1 *, such institutions 
as Owens College, the Mason College, and others are putting a 
ftnt-mte scientific technical education within the reach of all 
classes, and what 1* really wanted 19 the teaching of elementary 
science mail our primary schools The House wai counted out 
over the motion. 

A meeting for the purpose of forming a society for the 
advancement of chemical industry was held on Monday after¬ 
noon nt the rooms of the Chemical Society, Burlington House, 
'Piccadilly, Prof. Roscoe presiding, The chairman explained 
that for 'ome time the want of a Society had been felt, the 
object of which was the advancement of chemical industry in the 
United Kingdom, Its main purpose would be to bring together 
at stated intervals all those who possessed chemical, physical, 
and engineering knowledge, and who used this knowledge in 
the utilisation of chemical action on a manufictunng scale, and 
who had Lhe charge of or an interest in chemical industries. It 
might afterwards prove desirable to found a distinct liranLh of 
the engineering profession, who might be designated as chemical 
engineers. He drew attention to the advantages which would 
doubtless accrue to the various branches of chemical industry by 
the establishment of such an organisation. Briefly stated, its 
objects would be to enable persons interested in chemical in¬ 
dustries to meet, to correspond, and to interchange ideas 
respecting improvements in the various processes, to publish 
information relating thereto by means of a journal or otherwise, 
to acquire and dispose of properly for sulIi purpose^ and to do 
all other things incidental or conducive to the objects aimed at. 
Prof. Roscoe concluded by moving ihnt it was desirable to form 
such a society as that suggested This was seconded by Mi. 
Perkin and earned. Formal resolutions were then passed with 
the view of carrying out the object thu^ agreed upon 

We take the fallowing significant passage from a paper read 
by Sir George Campbell, K C S.I., M.P , late Lieutenant- 
Governor of Bengal, to the Society of Arts on March 25 last.— 
" Most of us who go to India know very Little about agriculture 
of any kind , and of agriculture under the conditions of Indian 
soil and climate we know nothing whatever. The consequence 
has been that when we have attempted to show the natives how 
to improve their agriculture we have generally egregiously failed, 
*ad to use a native expression, our faces have been blackened 
In this respect I am afraid we are not improving. The old- 
fashioned civil servant, if not so literary as the new class, and 
perhaps not much more agricultural, settled down more in Lhe 
country and learned more of native agricultural habits and ways 
Present admiuulrators, I am afraid, know very little of any kind 
of agriculture, and it 19 much the same with the native public 
servant; formerly they knew nothing of English literature, but 
they knew a great deal of the country; now they are very highly 
educated, but do not know much more of agriculture than their 
European superiors." 

The post of Curator of Lhe Herbarium of the Royal Botanic 
Gardens, Calcutta, has bun filled up by the India Office by the 
appointment, on the nomination of the Director of the Royal 
Gardens, Kew, of Mr. L. J. K. Brace, of New Providence, 
Bahamas. Mr. Brace was educated at Christ's Hospital, and 
held a subordinate post in the colony. Having turned his atten¬ 
tion to botany, he was employed by the late Governor, Mr. W. 
Robinson, to make a collection for Kew of the Indigenous 
vegetation, 

Oe late yean the cultivation of Liberian coffee (€§ffm Libmta) 
hu been energetically pushed u English coffee-growing colonies 


and possessions. This has been due to two causes .—First, the 
cultivation of Arabian coffee [Cvjjea Arabua) has been severely 
crippled in the New World by the " white fly " {Ccmiottoma 
lafftclium ), and in the Old by the 11 leaf disease" {Htmiaa tur< 
tatnx)\ secondly, Liberian coffee being a more tropical plant, 
grows well at a zone of altitude below that which Arabian coffee 
requires. The produce of the plantations of the new species is 
now coming into commerce. At present it does not hud much 
favour apparently in England, but in America it is better appre¬ 
ciated Recent sales at New York of Ceylon-growp Liberian 
coffee have realised 931*. per cwt., or 12 1 above the current 
quotation for middling plantation coffee (Arabian) in the London 
market. This is a result of great importance for the West Indian 
Inlands. Liberian coffee has been found in Dominica to possess 
a comparative immunity from the attacks of the white ffy, the 
ravages of which had all but completely extinguished the coffee- 
cultivation of tlie island Nut merely therefore can West Indian 
coffee cultivation be revived with reasonable prospect of success, 
but there is the additional encouragement of a ready market easy 
of access m the United States 

The death is announced, at the age of seventy-five, of Sir 
Philip de Malpas Grey Egerton. Sir Philip was an occasional 
contributor to our pages 

A s't rong shock of earthquake occurred 011 Sunday after¬ 
noon at Chio, which has caused terrible destruction, Many 
houses in the principal town and thirty villages in the island 
aie said to have been destroyed, and 4000 persons killed. Fresh 
shocks of earLhquake occurred on Monday, and the inhabitants 
were taking refuge on board the steamers in the harbour The 
country around and the town Tse^me, on the mainland, suffered 
considerably, and shocks were albo felt on Monday at Zante, Syro, 
Smyrna, Carosto, Euboea, and Tmos The inland of Ohio, Sclo, 
01 Skio, for the name is thus variously spelt, is situated in the 
.'Egean bea, separated from the coast of Anatolia by a channel 
not more than seven miles wide where narrow est, and about 
fifty-three miles west of Smyrna. 

Some of our readers may be glad to learn that the French 
Association has resolved to curtail the number of scientific 
meetings in order to extend the time left for excursions and 
festivals The programme includes two receptions by the Mayor 
of Algiers, one by the Governor-General, and a large Arabian 
flit called Btta, dancing and ringing by native women, &c. 
Possibly the reported massacre of the Flatters Expedition may 
put a stop to the-ic ultra-scientific festivities 

We notice that the names of Drs. Gladstone and Tribe are 
down for a paper in the Physical and Chemical Section of the 
meeting of the French Association at Algiers, as also that of Mr. 
Rod well. 

At the ordinary meeting of the Sanitary Institute, to be held 
at 9, Conduit Street, on Wednesday, April 131 at 8 pa r the 
Chairman of Council, Dr. Richardson, F.R.S , will give a short 
address entitled, “ Some Brief Suggestions on the Best Mode of 
dealing with Small Pox and other Infectious Diseases in the 
Metropolis and other Large Towns," to be followed by a 
discussion 

Mr. R. J. Fe is WELL writes —As the following novel 
"facts" have their origin in Truth there can, I presume, be 
no gainsaying of them. As they are entirely new and are pub¬ 
lished m a journal not so well known as a scientific paper as It 
ought to be, will you be good enough to give them a wider 
currency for the information of chemists Their value needs no 
comment.—"The bomb with which the Emperor was killed 
appeara to have, been filled with nitro-glycerine, audit is un¬ 
fortunate that this compound, like gun-cotton. Is bo eajy to 
make. A certain amount of glycerine u taken, and to this 
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sulphuric and nitric tod are added* Glycerine has an affinity 
for water. A molecule of water Is abstracted, and a molecule 
of nitrous add takeB its place. Nltro-glycerine may be put into 
the fin or it may be struck without any dangerous consequence. 
If however It be set on fire by a fulminant, there is an explosion. 
If, as stated, the Russian bombs were made of glass, there must 
have been small projections made in the glass shell when manu¬ 
factured, filled with fulminating powder. The explosive cha¬ 
racter arises from this ■ Nitrogen is composed of molecules in 
pain of atoms. Nitnc acid contains only one atom in its 
molecules. Upon this atom being set free from its unstable 
combination in the glycerine, the two atoms of nitrogen rush 
together, producing a vast amount of energy of combination in 
the shape of heat. The gaseous products are thus heated, and 
an explosion takes place immediately. 11 

A School of Gardening and Practical Floriculture has been 
established at the Crystal Palace, under the superintendence of 
Mr, Edward Milner. 


The additions to the Zoological Society's Gardens during the 
past week include a Two-Spotted Paradoxure (Nandmia bmotata) 
from West Africa, presented by Mr. A. Wentworth Forbes; a 
Golden Sparrow (A unpasser eucAlorus) from Abyssinia, presented 
by Mr. J. Abrahams; a Chukar Partridge (Caceabis chukar) t a 
Grey Francolln (Francohnus ponheerianus) from India, presented 
by M. J. M Comely, C.M.Z.S,; two Indian Antelopes (Antelope 
eervtcapra 6 6 ) from India, deposited; two iEthiopfan Wart 
Hogs (Phacocharus athsopicus 6 9 ) from South-East Africa, a 
Dusky Parrot { Pionus violaceus) from Guiana, three Ceylonese 
Hanging Parrakeeta (Lonculus asiaiicus 6 6 9 ) from Ceylon, 
a Yellow Troupial (Xanthosoma flavus) from Buenos Ayres, 
purchased \ a Fork tailed Jungle Fowl (Callus furcatux 6 ) from 
Java, on approval; two Four-homed Antelopes ( Tetraeeros 
quadneomts 6 9 ), a Burrhel Wild Sheep (Ovis burrhel 6 ) from 
India, a Javan Adjutant (Leptoptilus javameus) from Java, a 
Rock-hopper Tenguin (Eudyptes ckrysocome) from the Falkland 
Islands, received in exchange. 


M. Daudigny, electrical engineer in Pans, has sent to 
the Municipal Council a petition asking for authority to esta¬ 
blish on the top of the Colonne de Juillet a large electric lamp 
fed by a magneto-electric machine of fifty horse-power. This 
enormous light is to be diffused by a large reflector of special 
construction. 

A most successful experiment in theatre illumination was 
tried on March 30 and 31, at the Athenxum of the rue dea 
Martyrs, Pari*, with the Werdermann incandescent Light, The 
peculiarity of it is that It can be graduated at will for Bcemc 
effects, either by introducing resistance coils or varying the 
velocity of the Gramme machine. These experiments were 
witnessed by several influential members of the Municipal 
Council, who on the following morning proposed au inquiry 
into the propriety of obliging all Lhe theatrical managers to light 
their halls with electricity. 

Mr. F. W. Putnam sends us a paper on Pueblo Pottery, 
which he contributed to the February number of the American 
Art Review. There are some well-executed coloured illustrations 
of specimens of lhe pottery which show some little taste in 
colour and ornamentation 

W E have had several replies to our inquiry concerning the late 
Dr. Thomas Dick's astronomical instruments. They seem to 
have been disposed of after his death, and only one small instru¬ 
ment can be definitely traced. None of the instruments seem to 
have been of much scientific value 

Mr. Johnston-Lavis writes, under date March 29.— 
u Vesuvius is to-night again active, lava running down the north¬ 
western slope of the cone. Only the reflection is visible from 
Naples On Sunday morning a slight shock, or more correctly 
subterranean thunder, was felt at Casamicctola, although lho&e 
in the ruins at the moment only became aware of it by the palor 
of others present, whose whole attention is arrested by the 
faintest move or noise." 

A Science Students' Association has been formed in Liverpool, 
which includes all departments of science in its programme, the 
president 15 Mr. A. Norman Tate. 

The system of compressed-air docks, of the use and construc- 
jon of which in Paris we gave an account some time ago, is 
likely to have a trial in London. A Bill has been introduced 
nto Parliament for this purpose. The number of stations 
proposed for the metropolis is ten, 

In the notice of the meeting of the Mathematical Society In 
Natuab, vol. xxiii. p, 379, Mr. Wooster Woodruff Beman's 
name was misspelt Benson. 

Lieut,-Col. H. Collett, of Meeon Meer, North-West 
Punjab, has sent us a money-order for 3/. towards the John 
Duncan Fund. We also acknowledgereceipt of 1 /, from M. G. S. 


OUR ASTRONOMICAL COLUMN 

'I he Variable Stars U Cephei and U Geminorum,— 
We learn from Mr Knott that Ceraski’s short-period variable 
in Cepheus was at a minimum on March 29 at about iah 45m. 
GMT., clouds prevented observations till nh. 35m , when 
it had barely fallen to minimum, for two hours, nh. 45m. 
—13b. 4cm , the btar’s light was Bensibly constant—about 9*410. 
On April 3 Mr. Knott again obtained a pretty complete obser¬ 
vation , the time of minimum, taking the middle of the phase, 
was I2h. 24m G.M T. , for nearly ah. 30m , or from nh. lorn, 
to 13b. 36m., the sLar remained about 9 4m. Guided by these 
and previous observations the following approximate times of 
minima are inferred, and it is to be hoped that the senes may 
be well observed ,— 


A pul 8 

If 


11 m. 

12 4 

11 43 
11 22 


h in. 

April 23 .II 2 
28 10 41 

May 3 . 10 20 


h ip, 

May 8 ... 9 59 



This variable has been hitherto called T Cephei in this column, 
but Mr. Knott draws attention to the circumstance that Ceraski 
(Astion Nach , No. 2343) applied that designation last October 
to another variable discovered by bun, the position of which by 
meridian observations at Moscow was found to be in R.A, 
21 h. 7m. 57*053., Ded + 68° o' B"‘4 for i&So'o, and we 
accordingly follow bis suggestion that the short-period variable 
will be more properly termed U Cephei 

U Geminorum was observed by Mr, Knott at about the 
maximum, or about 9 3 m., on April 2 and 3. Maxima of this 
very irregular variable star are by no means easy to catch. It 
precedes Lhe principal component of 3 1158 by im. 26 ‘Ja , and 
is north of it 7' 31" Prof, Winnecke gave a senes of com¬ 
parison stars in Astron Nach tf No. 1120 Argelander's position 
lor 1855 is R.A 7h. 46m. 29 88?. , Decl + 22' 22' 41"*$. 

While writing upon variable stars we may mention that 
B.A C. 4767 is probably to be included among them It 
was estimated 4m. by D'Agelet on May 15, 17B3 , It is called 
6m. by Lacadle, Lalande, and Piazz], and was so estimated in 
Argelander's Zone, No 301 ; but although rated 57 in the 
Uranometna Argentina it is not found in Iieis's Atlas dot In the 
Uranometria of Argelander. Its place for the present year is In 
R.A. 14b, iSm. is , with south decimation, 24 s I5'’6. 


The Comet of 1812.—Several years since, Mr, W. E 
Plummer of the University Observatory, Oxford, after a new 
reduction of the observations made at Paris and Viviers, which 
we possess in their original form, found the period of revolution 
about 11 years less than that given by Encke, so that It Is quite 
possible that the comet may arrive again at perihelion within the 
present year. We have already mentioned that M. Schulhof of 
Paris is engaged upon 1 strict investigation of the elements of 
this comet, and has the intention of preparing extended epheme- 
rides, in the same manner that he has done for severe! of the 
minor planets which had not been observed at several opposi¬ 
tions, but the sweeping lines for every fourth day throughout 
the year are given In Herr Mahn’s ephemeris computed on lhe 
suggestion or Prof. Winnecke, which will be round In the 
VurtAjakrssck ryfl der Astro^omischen Gestilsckaft, 12 Jihrgang. 
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BIOLOGICAL NOTES 

The Shining Slave-Maker. (Polyergus lucidus).— The 
Rev H. M'Cook 11 as fortunate as he is energetic in his studies 
of the American inti. At the December 1880, meeting of the 
Academy of Natural Sciences of Philadelphia he read a paper 
on the discovery at the foot of the Allegheny Mountains, near 
Altoona, of a neat of Polyergus luetdm ; the American represen¬ 
tative of the Legionary Ant of Huber (/*. rufeuens), an ant 
associated with that authors discovery of ant nests, in which 
certain ants have associated w ith them, in a sort of slavery, ants 
of another species. The nest hod fonr gates separated a few 
inches from each other , the chambers were placed one above 
the other, united by tabular galleries. In an inner ovoid chamber 
numbers of the ants, male and female, appeared ; mingled with 
the'te in Large numbers were workers in three forms—major, 
minor, and dwarf of Formica Schauffusw A portion of the 
excavated nest was broken into, and on the next day but one 
was visited None of the shining ants were at work, but the 
11 slaves" were very busy cleaning out the galleries ; a portion of 
the slaves were engaged in on extensive migration; a few were 
carrying their fellows, but for the most part the deportation was 
Confined to the males and females of the shining ants. It was 
wonderful to see the large virgin-queens carried up the perpen¬ 
dicular face of the cutting for eighteen or twenty inches, and then 
for the distance of six feet over the ground and through the grass, 
and this in a few seconds over a minute The binning ant* are 
able to take a most wonderful grip. One of them hod fallen 
under the displeasure of another, who held her firmly grasped 
by the middle thorax. Anxious to preserve the colony from 
unneceisary loss, Mr M'Cuok lifted the two out on the point of 
a quill toothpick, laid them on his hand, and thrust the fine 

I ioint of the quill between the jaws of the ogres'-or, and so teamed 
ter that she released her fellow. The rescued ant instantly 
clasped the palm of his hand, threw her abdomen under her, 
and then, with back curved like that of an angry cat, sawed and 
tugged away at the skin until an abrasion was made. The other 
ant still clung fast by her mandibles only to the toothpick's point, 
her body stretched out into space, her limbs stretched outwards, 
except one hind leg, which was a little bent upward, and thus 
without any perceptible support except that which her jaws gave 
her upon the quill-point, she hung outstretched for several 
minutes. About a month after its discoveiy the nest was again 
visited; it was abundantly peopled; the winged forms of the 
shining ant were however gone. Having succeeded In colonising 
these ants Mr. M 'Cook was able to confirm in many particulars 
the statements of Huber, Fore], and others, but he never hap¬ 
pened to see the sUves feeding their masters. He noticed that 
they seemed to like to move towards both warmth and light, but 
he does not seem to have settled the question whether they would 
not prefer the warmth without the light They would appear to 
be very clean in their ways and persons. Various experiments 
seemed to establish the fact that these *lave-makers always keep 
a guard ready at once for any attack. 

On the Red Colour of Salt Cod.—D uring the hot and 
damp weather of summer in the United States the dried codfi-h 
sometimes exhibit a peculiar redness of colour, These red fish, 
as Is well known, putrefy comparatively quickly, and this fact, 
token in connection with the disagreeable, and in such fish unusual, 
colour, renders them unfit for market, so that in seasons when 
the redness prevails dealers in codfish suffer often very con¬ 
siderable losses. Prof, Farlow, M.D., was requested by the 
United States Fish Commission to investigate this subject, and 
his report appears In the Fish Report for 1S80. In September, 
1878, he went to Gloucester to examine the fish stores The 
weather was at that time hot and damp, and the codfish then 
being prepared for the market were largely affected by the red¬ 
ness. This redness disappears with the return of cool weather. 
In most cases it does not appear until the fish have been landed 
from the vessels, though in a few cases the colour has appeared 
in the stock while still on board. A microscopical examina¬ 
tion showed that the redneas was owing to a very minute plant. 
Clothroeystis rosahptnicina % a species known to be closely related 
to C . arugmosa, so common in fresh-water ponds, and which 
hoi lately come Into public norice In the States in consequence of 
the so-called pigpen odour w^ich it exhales when decaying. 
TUi red species Is known both irf America and Europe, and hoi 
been recently Investigated by Cohn and others. It may some¬ 
times be found tinging the surface of damp ground with a 
purplish tinge, and the anatomist is not unfamiliar with It as 


growing in his mscerating tubs, It would appear not to flourish 
or Increase very rapidly at a temperature below 65" Fahr, How 
it got to altack the dried fish was the neat question. It was 
found that the plants could come from many <>ourcefl, for it was 
found present in quantities In the wood-work of the wharves and 
packing-stores, but above all Prof Farlow detected it in the salt 
with which the fish were cured. The salt from Cadi had even 
a slight rose tinge. It will be a matter of interest, which perhaps 
some of our readers may help to solve, as to whether this plant 
u known in European fish-stations. In the great Norwegian 
cod-fisheries the temperature may not be high enough to favour 
its growth, As remedies Prof. Farlow suggests care In the 
selection of salt, and the constant cleaning of all wood-work or 
vessels that may come in contact with the fish. In addition to 
the red alga small quantities of cells destitute of colounng- 
matter and arranged in fours were not unfrequently found in the 
infected cod-fish. These suggested the genus barcina, but were 
not S t vcntncuU , They rather, except in the absence of colour¬ 
ing-matter, resembled GUxocapsa cnptdmum , Thuret, which 
species is common enough on the wood-work of the Gloucester 
wharves, While there u this resemblance Prof. Farlow prefers 
for the moment, and pending further investigation, to call Lt R 
Sarcina, and to describe it as a new species ( 3 *. t morrhua) 

Marine Isopods of New England.— One of the most 
remarkable papers forming the extensive series of appendices 
to the Report of the United States Commissioners of Fish and 
Fisheries for 1878 is perhaps that by O car Harger on the 
marine Isopodi of New England and adjacent waters. The 
limits chosen commence at Nova Scotia to the north and extend 
southwards to New Jersey Forty-six species are recorded, and 
figures of these with the requisite details of anatomy are given 
on thirteen plate, ; several new species and one new genus 
(Syscenus) are described. It will be noted that the number of 
species is very considerably less than that known to frequent the 
RnLish coasts, and of the former only eight are identical with 
British forms This difference is very marked in the genus 
Splucroma, of which genus there is but one species native to 
New England, while Bate and Westwood describe a dozen 
species belonging to this family as natives of Britain Ltmnona 
hgnoiHM , one of the most destructive of the group, Is appa¬ 
rently as common an the American coasts os on our own 
shores. It does not usually occur much below high-water mark, 
though Prof Vemll has found it at a depth of ten fathoms in 
Casco Bay, and it was dredged by the U.S. Fish Commission 
al a depth of fathoms in Cape Cod Bay, Massachusetts 
Of the family or the Cymothoidce, of which wc believe as yet no 
species has been found around the British Islands, three species 
belonging to three different genera are in Mr Harper's list —To 
this memoir there is appended a very complete list of authorities 
and an alphabetical index. 

Statistics of Disease in Italy —In a recent paper to the 
Lombard institute, Prof Sangalli gives statistics of the diseases 
which terminated fatally in the Civic Hospitalof Pavia during the 
period 1855 to 1SS1. The material was 6644 bodies which 
came up for autopsy, and the cause* of death were, In de¬ 
creasing order, genuine inflammation, 4504 deaths , tuberculosis, 
808 j pyre an a, 337, cancer, 366; hepatic cirrhosis, 25a, extra 
vuatLon of blood in the brain, 254, chronic ulcer (gastric and 
duodenal), 72, &c (there being 2140 deaths apart from those by 
true inflammation) The 4504 deaths from inflammation pre¬ 
sented 7962 separate inflammations. The deaths from tubercu¬ 
losis are seen to be about 12 per cent. The ages most exposed 
to that disease lie between 20 and 30; next come those between 10 
and 20^ and between 30 and 40, about equal There were twelve 
cases between 70 and 80, and one in an old man of 84 It does not 
appear that one sex suffers more than the other. Cancer occurs 
most between 50 and 60, and most largely in liver, lymphatic 
glands, and stomach. The patients were largely of the peaoant 
class, and the author cannot support NIemeyer's view, that 
people living in marshy district q, liable to malaria, have a 
certain immunity from tuberculosis. Nor do the figures confirm 
the asserted tendency of ulcer in the stomach to favour the 
development of tuberculosis. Pytemla appeared mostly in the 
lungs [149 coses out of 470), pleura, 991 Uver, 73, 4 c. In 
some yean there was a remarkable diminution of this disorder. 

The Eye and Intensity of Colour. —With an apparatus 
consisting of two Nicols with a gypsum plate between, and a 
spectroscope with a third Nicol attached to the eye-piece, Herr 
Pobrowobky has examined the sensibility of the eye to spectral 
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colour! with different intensities of light (FSager's Archw , v. 
24, p. 189). From a large number of measurements it was 
found that, on an average, the red colour sensation first occurred 
with a light-quantity equal to jfn, while for blue the lowest 
amount of light wai titit' Thus blue gives a sensation with an 
amoont of light sixteen limes less than that required for red. 
With rise in the degree of brightness, the increase of sensibility 
to red proceeds pretty regularly, but for blue the increa c e 
becomea gradually greater (with the weakest degrees of bright 
ness this increase was = 0*22, with the strongest 0 82, with the 
mean o 36) Comparing the two sensibilities together, from 
the maximum of light strength to the minimum, the sensibility to 
blue is always found to exceed that to red (maximum thirteen 
and a half times, minimum sixteen times, mean four times). 

IfaOKXis lacusteis.—I n an interesting paper read before the 
Academy of Sciences of Faria (January io f i&Si), M E. Mer 
calls attention to the peculiar conditions under winch different 
forms of this fresh-water plant seem to originate in the Lake of 
Longemer. The basin of this lake was once occupied by a 
glacier, and now presents several different sorts of bottom. The 
aoU to a depth of two to three metres i* composed in part of a 
gravel formed of rock dlbru united by an iron cement, in part 
of ancient moraine', or where near the surface these will be 
mixed with the remains of plants and form a pictty tenacious 
mud. In all these situations Isoetes is to be found, but the 
plants differ most remarkably both as to their foTm, their struc¬ 
ture, and their mode of reproduction as they are found in the 
different habitats. Taking the leaf-development as a guide, four 
varieties are easily discerned ;—(1) Aumt/ir , growing sparsely m 
the gravel and sterile shallows, the leaves are not only few in 
number, but always of diminutive dimensions , sporange generally 
wanting or represented by a small cellular mass which rarely 
ever forms a propngule, and then these with puny leaves ; (2) 
strict'a, found on tne borders of the lake or in Lhe old alluvial, 
therefore in less sterile quarters than the preceding , leave' more 
numerous, stout, but BtiU of small size, (3) intermedia, growing 
on ground formed of a mixture of mud and clay, either on 
the borders of the lake or at a depth of from one to two metres, 
leaves quite intermediate in character between the previous variety 
and the next ; (4) elattor, growing on the clayey depths, with 
long leaves. The first form is always found isolated, and as to 
its asexual reproduction there is nothing more to be said, but 
Lhe o'her three, according os they are subject to more or less 
heat, present each three varieties characterised by the mode of 
reproduction. I. Sporifera , isolated individuals, mostly furnished 
with well-developed sporangia, stem large, roots numerous, leaves 
large, 2 Gcmmtfcra, few fertile sporangia, but most of the 
leaves are furnished with propagula, and these well furnished 
with leaves, generally dextral, stem fairly developed 3 Stnihs, 
individuals growing in compact masses, stems and roots slender, 
leaves not numerous, long and narrow, fertile sporangia very 
Eire, and more often undeveloped masses of cells or abortive 
propagula. It would seem as if these facts had a practical 
interest to the collector, who may find in them a guide as to 
where to look for fertile specimens. 


GEOGRAPHICAL NOTES 

On Friday, April i, the French Geographical Society held a 
meeting in tne large hall of the Sorbonne for the reception of 
Dr. Lens on his return from Timbuctoo. M. Milne-Edwards 
W49 In the chair. Dr Lcnr, as our readers know, has been 
very successful, although his conclusions are adverse to the con¬ 
struction of a railway from the Niger to Algeria throughout 
the Sahara. On the following morning the Society received 
a telegram stating that Col, Flatters had been murdered by 
Tonaregt at some distance from the Lebhkha Amagdor. In the 
evening the sad news was confirmed by an official message, stating 
that four starving Arabs from the mission had arrived at Ouargla, 
and that the Knobfia had left with four hundred mehan and 
cAmel hof$emen to rescue the survivors, who were besieged south 
of Mesuguer in the Touat region proper. Happily the news of 
the disaster to CoL Flatters’ expedition has not yet been further 
confirmed, and authorities in Faria are inclined to believe that it 
has been much exaggerated, and that the story of the four natives 
has maily elements of suspicion about it 

Dr. Lenz, in his lecture at Puis, gave some interesting details 
on the present condition of Timbuctoo. Its bouses are built of 
brick, end the population is now only 20,000. It has greatly 


decayed, and the inhabited part of the town is surrounded by 
great spaces covered with ruins, There are numerous schools 
and rich libraries. Dr Lena had a cnrdui reception, and every 
night during his twenty days’ stay he was present! at religious 
conferences which the learned men of the city held with hu 
interpreter; Lhe commentaries on the Koran formed the only 
subject of conversation. Timbuctoo is united with the Nigec, 
six miles off, by a sene' of lakes,’formerly canals. Dr. Lenz 
has also made some interesting observations on the Sahara, 
tending to confirm the conclusions of Kholfs and other, recent 
scientific travellers as to the vanety which is t» be met within 
the great desert. It is really a plateau about 300 metres in..alti¬ 
tude, no part of it being below Lhe level of the sea. Granite 
hills, sandy plains, shallow lakes, fertile oases alternate over 
nearly the whole surface, whde beasts of prey are rarely to he 
met wilh. Dr. Lenz will contribute a full acc >unt of his journey 
to the Berlin Africa Society, in whose journal many of his letters 
have already appeared 

It is with sincere regret that we record the death of Lieut. 
Karl Weyprecht, at the age of forty-three, on March 29, of 
consumption Lieut Weyprecht will he known to our readers 
as the discoverer, with Lieut. Fayr of Franz-Josef Land, in the 
Austro-Hungarian Expedition of 1872-4 His observations on 
the aurora borealis were of especial value, and he has published 
several papers on the subject. He was also the originator of 
the scheme for establishing a senes of internalmnal observations 
aionnd the Pole, which is likely to be realised next year. 

The Rev. G. Brown, the well-known representative of the 
church militant in the South Pacific, contributes to the new 
number of the Geographical SoLicty’s Proceedings a paper de¬ 
scriptive of a recent journey which he has made along the coasts 
of New Ireland and the adjacent islands, the latter including 
Sandwich Island, Portland Islands, and New Hanover. Dr. 
Benjamin Bradshaw, who has spent some years in collecting 
natural history specimens in the Upper Zamt>e»i region, also 
contributes a brief paper on the Chobe River, together with > a 
sketch-map of 4 portion of its course, adding materially to our 
knowledge of the geography of this region. Mr Craalcaig 

aper on Sarawak and Northern Borneo, lately read before the 

ociety, is also given, and is illustrated with a good map. The 
geographical notes are full of liUeiesting matter, one giving an 
account, by Mr. feibinakoff himself, of lhe voyage of the Oscar 
Dickson to the Yenisei Gulf in 1880. Another furnishes con¬ 
clusive proof of the usefulness of the course of scientific instruction 
provided by the Council for intending travellers in foreign 
countries From the last note we learn that Mr, C K Mark¬ 
ham, the indefatigable secretary, is preparing for the forthcoming 
volume of the Journal a sketch of tne Society’s work ut the 
past fifty years. 

IN Lhe current number of Lcs Missions Calhohques, Pine 
Richard, a missionary in Algeria, commences an account of his 
journey, in company with Fere Kernmbrn, among Lhe Tuareg- 
Arguer tribes or the Sahara. The object of their journey was 
to study this almost unknown region, and to cultivate friendly 
relations with the chiefs and people generally with a view to the 
formation of a mmionary station The moie interest attaches 
to Ffcre Richard’s narrative, as it deals with the very region 
which Col Flatters has been now exploring with the object of 
settling the best practicable route for the projected Trans-Sahara 
railway. An entirely new map of this part of Africa, based on 
Ffere Richard’s notes, accompanies the number, 

A LAI ely-issued batch of Reports from H.M. ( omuls (Port 
vi of last year) contains useful geographical information respect¬ 
ing porLions of South America, that relating to Chib and Peru 
being specially interesting at Lhe present moment. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camdrtdge —On the 31st mst. the honorary degree of LL.D. 
was conferred on Prof Helmholtz of Berlin at a special congre¬ 
gation. 

Prof, Humphrey will take his usual May classes for the second 
MiB. and Natural Sciences Tripos next term, and the demon¬ 
strator will give demonstrations of the organs. 

Prof. Babington will lecture on botany four times a week next 
term, beginning April 26. Mr Hillhonse will give lectures on 
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raorpfaeiogy and systematic botany, with practical work in the 
Bo t anical Gardens. 

The DenfbnMrator of Comparative Anatomy will take an 
advencai class for instruction in the mammalia during the Easter 
tun. 

Prof, Stuart next term opens hii new workshops and drawing 
oiflcc; in the Inner instruction will be given in mechanical 
drawing and in machine designing, and also In graphical statics 
and its application to the theory of structures, 

Mr. Garnett will commence an elementary course of lectures 
on electricity and magnetism on May 2 in the chemical laboratory 
of St. John's College 

The Senate has approved of Lord Rayleigh's appointment of 
two joint demonstrators of physics instead of one, and of the 
payment of a stipend of ioo/ to each. 

Mr. Balfour will lecture on the embryology of aves and mam¬ 
malia next term, and have a practical clasH In that subject. 

The Court of AsmstAnls of the Haberdashers’ Company have 
have given to each of the schools under Lheir management a 
cabinet of minerals, purchased from the executors of the late 
Prof. Tennant, The schools of the Company are at Monmouth, 
Newport, Hatcham, and H ox ton 


SCIENTIFIC SERIALS 

Artttalen der Phystk und Chemie t No. 3.—Constants of elasti¬ 
city of fluor-spar, by H, Klnng.—On the source of beats and 
beat-tones in harmonic intervals, by R Koenig.—Description of 
a beat-tone apparatus fur lecture experiments, by the same.— 
Contribution to the theory of resonance, by F Kolacek.— 
Some applications or the law of dispersion to transparent, semi¬ 
transparent, and opaque media, by F, Kclteler.—Researches on 
the spectra of gascuu* bodies, by F. Lippich —On the electro¬ 
motive force of galvanic combinations formed of line, sulphuric 
acid and platinum, or coppei, silver, gold, nr carbon, by C, 
Fromme.—On a new form of the Toplcr mercury pump, and 
some experiments made with it, by E. Bessel Hagen—Re¬ 
searches on the height of the atmosphere and the constitution of 
gaseous heavenly bodies (continued), by A Ritter —On absorp¬ 
tion of solar radiation ty the carbonic acid of our atmosphere, 
by E. lecher.—O11 the idea of galvanic polarisation, by W, 
Beetz —On an artificially-formed body which takes polar direc¬ 
tions and shows polar attractions, by w. Unit/. 

Zciischnfl fur wissemehafthcht Zoology vol. xxxv part a, 
February, 1881 —Dr. U Adler, on the alternation of generations 
in the oak-gall insects, pp. 150-246, a very exhaustive treatise, 
with two admirably-coloured plates of the gall* and one of 
the ovipositors, &c., of the gall insects.—llans Virchow, on the 
vessels in the eye and the appendages of the eyes in frogs, with 
two plates. Elias MeUchmkoff, researches on the Orthonectidt, 
with a plate.—Jo*. Th. Cattle, contribution to a knowledge of 
the chorda supra-apinahs of the lepidoptcra and of the central, 
peripheral, and sympathetic nerve sy*tems in caterpillar*, with a 
phtte.—Dr, H. Uolau, on the pairing and propagation of a 
species of the genu* Scy Ilium.—N. Klc men berg, on the origin of 
the ova in Eudendnuui (with a woodcut). 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 24.— 11 Observations on the Locomo¬ 
tive System of Echinodermata.” (The Croenlan Lecture.) By 
G. J. Romanes, M.A., F.R.S., and Prof. J, C. Ewart, M.D, 
The principal results had reference to the tube-systems and 
nervous systems of the echinodenn*. It was shown by injection 
that the ambulacra! system and the so-called blood‘vascular sys¬ 
tem are each closed systems, save at their common origin In the 
medreporic plate. Both systems communicate through this plate 
with the internal medium, but the one much more freely than 
the other, the ambulacra! system being the least patent, so that 
It is only when a pressure of two feet b maintained for a number 
Of ; hours that the injected fluid slowly'permeates the stone-canal, 
or Band-tube, to ooze faragh the madraporic plate. Regarding 
fa nervous system, It was ftnufl In Echinus that lateral brioches 
■fafamihe live radial tniakb to esrape with the pad leak 
through the aperturee of iho'pon plates. Escbof then branches 
thetrOHuvee^lowii the psdioel, with wfcidi it escapes to fa fcer- 
iflefl > RnlHr. From tnssw lateral b ra— l ias‘there tmlso trfaraun 
intimate nerwptemis, which oowa the whole mctarsal stifue 


of the shell, lying almost immediately beneath the surface epi¬ 
thelium, and extending from the shell to all the spines and 
pedicellanze. In stained specimens the nerve-fibres and cells 
were traced to the capsular muscles at ihe bases of the spines, 
and delicate fibres were detected running up the spines and 
pedicellane, immediately below their epithelium In the case 
of the pedicellarle it appeared from several preparations that 
delicate fibres extended u far as the sensitive epithelial pod 
situated on the inner surface of each indent mandible, a short 
distance from the apex. 

Such being the principal morphological results, the paper 
went on to detail a number of physiological experiments. First 
it was pointed out that the natural movements of echinodermsta 
exhibit a high degree of co-ordination Thus, for Instance, all 
the echinodcrms ire able when inverted on a flat Aoor to right 
themselves. The common starfish doe* this by twisting the 
ends of two or more of its rays round, so as to bring the 
terminal suckers into action upon the floor of the tank, and then 
by a successive and similar action of the sucker* further back in 
the senes the whole ray is progressively twisted round, so that 
ih ambulacral surface is applied flat against the floor. The rays 
which perform this action twist their spirals in the same direc¬ 
tion, and by this concerted action drag the disk and die remain¬ 
ing rays over themselves as a fulcrum. Other species of starfish 
which have not their ambulacral suckers sufficiently developed 
to act in this way execute their nghtmg movements by doubling 
under two or three of their adjacent rays, and turning a somer¬ 
sault over them, as in the previous case. Echinus Tights itself 
when placed on its aboral pole, by the successive action of two 
or three adjacent rows of suckers—so gradually rising from 
aboral pole to equator, and then as gradually falling from 
equator to oral pole Spatangu* executes a similar manoeuvre 
entirely by the successive pushing and propping action of its 
longer spines 

Experiments in stimulation showed that ~all”the echinodenns 
observed sought to escape from injury in a direct line from the 
source of irritation. If two points of the surface are stimulated 
the direction of escape is the diagonal between them. When 
several points all round the animal are simultaneously stimulated 
the direction of advance becomes uncertain, with a marked 
tendency to rotation upon the vertical axis If a short interval 
of time be allowed to elapse between the application of two suc¬ 
cessive stimuli the direction of advance will be in a straight line 
from the stimulus applied latest. If a circular band of injury 
be quickly made all the way round the equator of echinus, the 
animal crawls away from the broadest part of the band, i.t. from 
the greatest amount of injury, 

The external nerve plexus supplies innervation to threads of 
organs—the pedicels, the spines, and the pedlcellnriae ; for when 
any part of the external surface of echinus m touched, all the 
pedioel*, spines, and nedlcdlarise within reach of the point that 
(9 touched immediately approximate and close in upon the point, 
*0 holding fast to whatever body may be used as the instrument 
of stimulation. In executing this combined movement the pedl- 
cellarue are the most active, the spines somewhat slower, and the 
pedicels very much slower. If the shape of the stimulating body 
admits of it, the foroeps of the pedicellarise seize the body ana 
hold it till the spines and pedicels come up to assist. 

And here we have proof of the (unction of the pediceUaric, 
In climbing perpendicular or inclined surfaces of rock covered 
with waving seaweeds it must be no small advantage to an 
echinus to be provided on all sides with a multitude of forceps 
adapted, as described, to the Instantaneous grasping and arresting 
of a passing frond ; for in this way not only is an immsdlate hold 
obtained, but a moving piece of seaweed is held steady lill the 

E edicels have time to establish a further and more permanent 
old upon it with their racking dbks That this is the chief 
function of the pedicellaria ia indicated by the facts that (1) If a 
piece of seaweed is drawn over the surface of sn echinus this 
function may dearly be seen to be performed, (2) that the won¬ 
derfully tenacious grasp of the forceps Is timed as to id duration 
with an apparent reference to the requirements of the pedicels, 
for after lasting about two minutes (which Is about the time 
required for the suckers to bend over and fix themselves to the 
object held by the pedioelfarie, If such should be a suitable one) 
this wondcrftiDy ten clous grasp is spontaneously ideas ni j and 
(3) that the most excitable pot of the trident peaicellarie fa the 
tamer snrfaos of the maud Dues, about a third of the way down 
their serrated edges, fa part which e moving bodycamot 
h without being wall within fa grasp of fa feraope. 
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When the forcepa are closed they may generally be made imme¬ 
diately to expand by gently stroking tne external surface of their 
bases. 

With regard to stimulation of the spines, if severe irritation 
be applied to any pert of the external or internal surface of an 
echinus, the spines nil over the animal take on an active bristling 
movement. The tubercles at the bases of the spines are the 
most irritable points on the external surface 

With regard to stimulation of the pedicels, if an irritant be 
applied to any part of a row, all the pedicels in that row retract 
in succession from the seat of stimulation, but the influence does 
not extend to other rows. A contrary effect is produced by 
applying an irritant to any part of the external nerve-plexus, all 
the pedicels being then stimulated into increased activity Of 
these antagonistic influences, the former, or inhibitory one, is the 
stronger, for if they arc both in operation at the same time the 
pediccb are retracted. 

Starfish (with the exception of brittle-stars) and echini crawl 
towards, and remain in, the light; but when their eye-spots are 
removed they no longer do so. When their eye-spots are left 
intact they can distinguish light of very feeble intensity. 

Experiments in section showed that single rays detached from 
the organism crawl a* fast and in as determinate a direction as 
do entire animals. They also crawl towards light, away from 
injuries, up perpendicular surfaces, and when inverted, right 
themselves. Dividing the ray-nerve in any part of its length has 
the effect of destroying all physiological a continuity between the 
pedicels on either side of the division. Severing the nerve at 
the origin of each ray, or severing the nerve ring between each 
ray, has the effect of totally destroying all co-ordination among 
the rays, therefore the animal can no longer crawl away from 
injuries, and when inverted it forms no definite plan for righting 
itself. Each ray acting for itself, without reference to the 
others, there is as a result a promiscuous distribution of spirals 
and doublings, which as often as not are acting m antagonism to 
one another. This division of the nerve usually induces, for 
some time after the operation, more or less teranic-like rigidity 
of the rays. This operation however, although so completely 
destroying physiological continuity in the rows of pedicels and mus¬ 
cular syaiem of the rays, does not destroy or perceptibly impair 
physiological continuity in the external nerve-plexus; for however 
much the nerre-nng and nerve-trunks may be injured, stimulation 
on the dorsal surface of the animals throws all the pedicels and 
muscular system of the rays into active movement. This fact 
proves that the pedicels and the muscles are all held in nervous 
connection with one another by the external plexus, without 
reference to the integrity of the main trunks 

If a cork-borer be rotated against the external surface of an 
echinus till the calcareous substance of the shell is reached, and 
therefore a continuous circular section of the overlying tissues 
effected, the spines and pedicellanic within the circular area are 
phybiologically separated from those without it, as regards their 
local reflex irritability. That is to bay, if any part of this circular 
area is stimulated, all the spines and pediccllarix within that 
area immediately respond to the stimulation in the ordinary way, 
while none of the spines or pedlcell&rise surrounding the area are 
affected, and conversely. Therefore it is concluded that the 
function of the spines and pedicellanse of localising and gathering 
round a seat of stimulation is exclusively dependent upon the 
external nervous plexus. If the line of injury 19 not a closed 
curve, so as not to produce a physiological island, the stimulating 
influence will radiate in straight lines from its source, but will 
not irradiate round the ends or the curve or line of injury. 

Although the nervous connections on which the spine' and 
pedicellanae depend for their function of localising and closing 
round a seat of stimulation are thus shown to be completely 
debtroyed by Injury of the external plexus, other nervous con¬ 
nections, upon which another function of the spines depends, are 
not in the smallest degree impaired by such injury. This other 
function is that which brings about the general co-ordinated 
action of all the spines for the purposes of locomotion. That 
this function is not impaired by Injury of the external plexus is 
proved by severely stimulating an area within a closed line of 
injury on the surface of the shell; all the spines over the whole 
surface of the animal then manifest their bristling movement*, 
and by their co-ordinated action move the animal in a straight 
line of escape from the source of irritation. 

We have, therefore, to distinguish between whit may be 
called the locgi reflex function of the spines, which they show 
in common with the pedicelloris, and which is exclusively 


dependent upon the external plexus, and what we may call the 
universal reflex function of the spines, which consists in their 
general co-ordinated action for the purposes of locomotion, and 
which is wholly independent of the external plexus. Evidently, 
therefore, this more universal function must depend upon some 
other set of nervous connections (which, however, the.authors 
were not able to detect histologically), and experiment show' 
that these, if present, are distributed over all the internal surface 
of the shell For if the internal hurface be painted with acid, or 
scoured out with emery paper and bnck-du't, the spines mud 
pedicellarix, after a short period of increased activity or bristling, 
become perfectly quiescent, lie flat, and lose botn their spon¬ 
taneity and irritability After a few hours, however, the spon¬ 
taneity and irritability of the spines return, though in a feeble 
degree, and also tho*e of the pcdicellarioe in a more marked 
degree. These effects take place over the whole external surface 
oflhe shell, if the whole of the internal surface be painted with 
acid or scoured with brick-dust; but if any part of the external 
hurface be left unpainted or unscoured, the corresponding part 
of the external surface remains uninjured. From these expert 
ments it is concluded -—(1) that the general co-ordination of the 
spines is wholly dependent on the integrity of the hypothetical 
internal plexus, (3) that the hypothetical internal plexus is 
everywhere in intimate connection with the external, apparently 
through the calcareous substance of the shell; and (3) that 
complete destruction of the former, while profoundly influencing 
through shock the functions of the latter, nevertheless does not 
wholly destroy them. 

Echini may he divided into pieces, and the pedicels, spines, 
and 1 edicellanx upon ihe^e pieces will continue to exhibit their 
functions of local reflex irritability, however small the pieces 
may he. If an entire double row of pedicels be divided out as 
a segment and then placed upon its aboral end, it may rear itself 
up on its oral end by the successive action of its pedicel*, and 
then proceed to crawl about the floor of the tank. We have 
therefore to meet the question 1 Is the action of the amhulacral 
fcrL in executing these righting movements of a merely serial 
kind, a, b t nnd r first securing their hold on the tank floor, owing 
to the stimulus supplied by contact, and then by their traction 
lilting over the globe, till r, and f are able to touch the floor, 
and soon , 01-does the righting action depend upon .nervous co 
ordination? Experiments showed that both principles ore com¬ 
bined, the action of the pedicels being serial, but also assisted 
by nervous co ordination. This conclusion is sustained by the 
experiment of ^having off the spines and pedicels over one-half 
of one hemisphere, 1 e. the half from the equatnrVto the ora] 
pole. When then inverted and forced to use their mutilated 
pedicel rows, the echini reared themselves upon their equators, 
and then, having no more pedicels wherewith to continue the 
mancLUvre, came to rest, Thu rest was permanent, the animal 
remaining, if accidents were excluded, upon its equator Li]] it 
died. The question then here seems to resolve itself simply into 
thi* ■ Is the mechanism of the pedicels so constructed as 10 insure 
that their serial action shall always take place in the same direction ? 
For if it can be shown that their serial action may take place indif¬ 
ferently in either direction it would follow that the persistency with 
which the partly shaved echini continuereared upon their equators, 
is the expression of some stimulus (such as a sense of gravity) con- 
tinuoualy acting upon some central apparatus, and impelling the 
latter to a continuous, though fruitless, endeavour to co-ordinate 
the absent pedicels. If the pedicels are able to act serially in 
either direction, there Is no more reason why a partly-shaved 
echinus should remain permanently reared upon its equator, 
than that it should remain permanently inverted upon its pole; 
and therefore the fact that in the latter position the pedicels set 
about an immediate rotation of the animal, while in the former, 
and quite as unnatural position, they hold the animal in 
persistent stasis—this fact tends to show that the righting 
movements of the pedicels are something more than aerial. 
Thus ihe whole question as between the two hypotheses amounts 
to whether the pedicels are able to act serially from oral to 
aboral pole. Observation showed that they are 10, for echini 
spontaneously rear themselves from their normal position on the 
oral pole, to the position of resting upon their equatort, Further, 
as additional evidence that the righting movements are at least 
assisted by some centralising influence, is the fact that when the 
evolution is nearly completed by the pedicel-rows engaged in 
executing it, the lower pedlceli in the other rows become 
strongly protruded and carved downwards, in anticipation of 
shortly coming into contact with the floor of the tank. 
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Removing the pentagonal nerve-ring has no effect at all upon 
the pedLcellarie or on the local reflex action of the spines; both 
these organs continue to close round an instrument of stimulation. 
But the general co-ordination of the spine* Is totally and perma¬ 
nently destroyed—their bristling movements no longer serving to 
convey the animal from a source of irritation, but only causing 
the animal aimlessly to gyrate. This shows that the pentagonal 
nerve-nng has in Urge measure the function of a nerve-centre. 
The same thing is shown by the effect of its removal upon the 
righting movements. These are gravely impaired, though not 
wholly destroyed—four in twelve specimens so mutilated con¬ 
tinuing able to right themselves. These fact*, together with the 
fact or separate segments of echinoderms behaving in all respects 
like entire animals, prove that the nervous system is in function, 
as in structure, everywhere both central and peripheral, u It hough 
the impairing influence exerted on the co-ordination both of the 
spine*- and pedicels by removal of the pentagonal ring, piovea 
that this nnghasamore centralising function than any other part 
of the nervous system. 

Chemical Society, March 30.—Anniversary Meeting —The 
president, Prof. Koscoe, gave his annual address. He con¬ 
gratulated the Society on its flourishing condition At no period 
in lls history had the number of Fellows been so large, whilst 
the number of papers read dunng the pait -twelve months had 
increased both in number and in Importance. The research fund 
founded by Dr. Longstaff had done much for the progress of 
science The President touched upon the more important dis¬ 
coveries of the year. The supposed decomposition of chlorine 
and iodine by Victor Meyer lias been found to be capable of 
another explanation. The solar and stellar evidence of the 
decomposition nf metals accumulated by Mr Lockyer has not 
yet found general acceptance by chemist*. Capt Abney and 
Col. Keating have discovered that the organic radicals methyl, 
ethyl, &c , give characteristic absorption spectra m the infra ied 
part of the spectrum. Baeycr has succeeded in preparing indigo 
artificially, and its manufacture on the commercial scale is rapidly 
progressing. The Society has lost by death ten Fellows, includ¬ 
ing Sir B. Brodie, Dr. Stcnhouse, Prof. W II. Miller, and 
Mr Tennanl —The Longstaff medal was presented to Prof. 
Thorne of the Yorkshire College, Leeds, as ilia Fellow who 
had done the most to promote chemical science by research — 
The reports of the President and Treasurer were received and 
adopted, and the Officers and Council elected for Lhe ensuing 
year. President, Ii. L. Roscoe Vice-Presidents . F. A. Abel, 
Warren De La Rue, E. Frank land, J. H Gladstone, A W 
Hofmann, W Odling, Lyon Playfair, A. W. Williamson, A. 
Crum Brown, T Dewar, J. H. Gilbert, A. V, Harcourt, J. E. 
Reynolds, J. Young. Secretaries: W H Perkin, H. E. Arm¬ 
strong. Foreign Secretary, Hugo Muller. Treasurer, W. J. 
Russell. Counoil; F. D. Brown, M. Carteighe, H. McLeod, 
G. H. Makins, E. J. Mills, W C. Roberts, C. Schorlemmer, 
M. Thomson, C. M. Tidy, W. Thorp, T. E. Thorpe, R. 
annglon. 

Physical Society, March 26.—Prof. Fuller in the chair — 
New member Mr Lewis Wright, author and editor.—Dr. 
James Moser read a paper on electrostatic induction, especially 
relating to the branching of the Induction in the differential 
Inductometer and in the electrophone The author’s experi¬ 
ments bore out the hypothesis of induction as enunciated by 
Faraday. Prof. Ayrton suggested the importance of adding 
guard-ring* to the small plates of the five-plate inductometer or 
balance, since without these mathematical calculations could not 
be accurately applied, and tbe experimental de terminal ion of 
specific inductive capacity would be doubtful Dr. Moser 
pointed out that though tne theory was ijoL absolutely correct 
it lay with the experimenter to get results very approximately 
correct.—Prof. Remold, one of the secretaries of tne Society, 
read a paper hy himself and Prof. Ruckart on the electrical 
resistance of liquid films with a revision of Newton’s scale of 
colours. The experiments w$re in continuation of those pub¬ 
lished by the authors in 1877- Their object was to determine 
whether a film thinning under the action of gravity gave any 
evidence, by a change in Its specific resistance, of an approach to 
a thickness equal to twice the radius of molecular attraction, 
and also to devise a method of finding the amount of water 
which might be absorbed by or e^aporatA from, it. The thick¬ 
ness of the films was determined from their colour by means of 
two beams reflected from different mirrors on them.—Newton's 
scale of colours was revised by observations on Newton’s rings, 
and partly by more than 9000 observations on the rings them¬ 


selves. The thicknesses determined by direct observations 
on Newton's rings and those in the coiTected table rarely 
differ by I per cent., while tyewton’s scale m parti diflen 
from both by as much as to per cent, of the thickness. 
The films were formed from a solution of oleate of soda in 
glycerine, with a little nitrate of potash added ta increase their 
electric conductivity. They were blown in a glass ca<-e from 
which the outer air could be excluded Precautions were taken 
to keep the air in contact with the films inside the case at a 
proper humidity. These consisted in placing disks containing 
the solution at the boLtom of the case and suspending within it 
sheets of blotting-paper, the lower edges of which dipped into 
the liquid A hair hygrometer indicated changes in the tumidity 
of the interior. The resistance of the films was measured by 
piercing them with gold wires, which were connected with the 
electrodes of a quadrant electrometer. The resistance of the film 
between lhe needle? was calculated by comparing the deflection 
caused by the difference of potential of the two wires when a 
current was passing through the film with that produced by the 
difference of potential above and below a known resistance placed 
in the *.amc circuit. The specific resistance of the liquid from 
which the films were formed was measured by a method identical 
m principle with tbe above. The liquid was contained in a glass 
tube with tumed-up ends. Platinum wires were cemented into 
small holes drilled in the straight part of the tube, and their 
difference of potential compared witn that of two points in the 
same circuit separated by a known resistance. This metbnl has 
the great advantage of getting rid of any difficulties connected 
with polarisation Test experiments on sulphuric acid proved 
the method to give results agreeing with those of Kohlrauscn, who 
emplojed alternating currents and /Wheatstone's bridge The 
results of the experiments may be summed up as follows - — It Is 
difficult to form a soap film under conditions precluding a slight 
evaporation or absorption of water, but the more nearly these 
conditions are attained the more closely does the specific resist¬ 
ance of the film agree with that of the liquid in inn*?, The films 
observed under the most favourable conditions obeyed Ohm’s 
law with great accuracy, and much better than the others. The 
films indicate no approach to a thickness equal to the diametei 
of molecular attraction A soap film may even in an inclosed 
space readily loose 93 out of 577 volumes of w ater contained m 
every 100 volumes of the solution, when special precautions are 
not taken to maintain the surrounding space in a constant hygro- 
metric condition Prof, Ayrton suggested..!hat in measuring the 
liquids and film the distance between the electrodes should be 
varied. Prof Guthrie pointed out that Lhe results of Prof. 
Remold and Kohlrausch agreed with his own in showing that 
the conductivity of liquids obeyed Ohm's law. 

Geological Society, March 33.—Robert Etheridge, F.R.S., 
president, in the chair —Rev. Darnel Dutton and Capt George 
Ernest A Ross w ere elected Fellows of the Society.—The fol¬ 
lowing communications were read ,—The Upper Greensands and 
chloritic marl of the Isle of Wight, by C. Parkinson, F.G.S. 
In this paper the author described the Upper Greensand as ex¬ 
posed at bt Lawrence and along the Underaliff At the base 
of the St. Lawrence Cliff there are hard bands of blue chert 
from which astnciform Crustacea have been obtained ; and quite 
recently, in a large boulder of the same material lying on the 
beach, there were found tbe remains of a Cheloman, referred by 
Prof Owen to the family Paludinosa, and named by him Pla - 
stremys lata The presence of these freshwater organisms was 
thought to imply a connection with the Wealden continent. The 
chert bed, 2 feet thick, was regarded by the author as marking 
the boundary between the Gault and the Greensand. Above it 
the author described 56 feet of compact red and yellow sands, 
of which tbe first 20 feet are unfossiliferous, the upper 32 feet 
show traces of organic remains; between them there is a foesili- 
fcrons zone 4 feet in thickness, containing Ammonitts in/Uitui, 
A . auntus % and species of Pbrnpaa, Cucullaa^Area, and Tngonia , 
and immediately below this a separate band containing an un¬ 
determined species of Ammonite, These sands are followed by 
8 feet of alternate beds of bard chert and coarse greensands, 
avuig at the bottom 6 feet of inferior building-stone sur¬ 
mounted by 5 feet of freestone The latter contains Ammomits 
rojtnatuj, and the cherts various fossils, chiefly bivalves. Cla - 
thraria JLytHi also occurs at this level. Above the greensands 
come 6 feet of chlnntlc marl * the upper 3} feet fossiliferoua, 
with a hose of bard phosphatic nodules containing crushed spe¬ 
cimens of Ptctm asptr ; the lower 2) feet compact, with darker 
grains and few fossils. The author compared the sections of 


54 * 


NATURE 


[April 7, tAfti 


this uria riven by Capt. Ibbdicm and Dr. BarroL; hii own 
vIcwe closely correspond with tboee oi the Utter writer —On 
tkie flow of an ice-iheet, and its connection with glacial phetio. 
dsb, by Clement Reid f F.G.S. The author conuidere that the 
boulder-dayi have been formed beneath an ice sheet, and conse 
qnently there must have been formerly a huge mam of ice, which 
would have to flow 500 mile* on a nearly level surface, and then 
to ascend a gentle slope for nearly another 100 miles. He does 
not thmh a great piling up of the ice at the North Pole can l« 
assumed to account for Lhis motion. Thu he explains by the 
gradual passage of the eaithN heat through the mass of ice, 
raising the temperature of the whole instead of liquefying the 
surface-layer As the heat passes upwards it raibe^ the tempera¬ 
ture of a particular layer, causes it to expand, and *o to put 
a strain upon the layer above, and then to rupture it The 
broken part spreads out, reunites by regelation, and then, 
receiving the heat from the layer below, again expands and 
ruptures the layer next above Thus the movement is from ihe 
base upwards rather than from the surface downwards. The 
anlhor estimates that the ice-sheet in Norfolk was only about 
400 fert thick, because boulder-clay does not apiwar above that 
level, hut only coarse boulder-gravel, in North Yorkshire it 
extends up to about 900 feet The author considers that the 
shell-beda of Moel Tryfaen were not depusited under water, hut 
thrust up-hill by thin advancing ice sheet,—Sml-cap moti m, hy 
U. W. Coppinger, communicated by the president. The author 
described numerous cases 111 Fatogoma where the -tumps, &c , 
of irees are to lie seen in the marginal waters of the ^ea and of 
lakes These, together with stones and rocks, sometimes -imu- 
Iruing perched blocks, he mn^iders to have been brought down 
by the motion of the soil-cup—a thick spongy mass testing upon 
i >ck often worn smooth by the action of ice, and o sliding 
down the more easily under the influence of vegetation 'ITie 
a pi* or an ces arc not unlike Lhose due to subudencc, but he 
pmnt^ out that all the evidence is in favour of recent upheaval, 
instead of subsidence 

Victoria (Philosophical) Institute, Ap il 4 —Prof. Balfour 
Stewart, l 1 1 < S , read a paper on the visible universe, which he 
described in general terms, and Lhtn sougliL lo trace iti> liMury 
I jack, giving a pishing sketch of the views uf (he theologian on 
the One hand an^ the materialist oil the other, Lhrtugli its many 
for ins to Us first logical origin. A discussion ensue , which was 
takeu part in by several who had been specnlly inviled, the 
question heing treated from Lhe scientific and the metaphysical 
punt of view. 

Parts 

Academy of Sciences, March 28 —M Wurtz 111 the chur. 
—On account nf the death of M, Deles^e, the Academy went 
early into Srciet Committee —The following papers were roin- 
mumoiled —On the heats of formation of diallyl, chi or i-com- 
]rt)unds, an 1 aldehyde, by MM. Herthelot and Ogier —Remark- 
aide case of glo mlar hghining 7 ddfiwe flashes neir the surface 
of the ground, by M Trcuil On Aumst 25, 1B80, during n 
thunderstorm, and in full daylight, he -aw a veiy brilliant body, 
slightly elongated (say 38 (o 40 ctm long by 25 ctm. broad), and 
wub omical end*, pass fr m one part of a dark cloud to 
annrhrr; and before disappearing, a *mall part of its substance 
full, or tf having weighty and gave a luuunuu« vertical track with 
roddish globules at the sides it divided in falling, and disap¬ 
peared a litlle above the house, lhe other phenomenon M 
Tr^.ul has often noticed 111 thunderstorms, viz, a hand nf feeble 
light, moinrniauly illuminating a street and reaching right across 
it, or only part of ihe vwdih lhe author adds some reflections 
on the phenomena he described an Augusr 23, 18S0 —On the 
repre-entnti >n of number*) hy forms,b) M, Poincar^ —On a class 
of linear differential equations by M Halphen —On the reduc¬ 
tion nf positive quaternary quadratic form', by M. Cliirve.— 
New researches on the winter egg of phylloxera. Ufa discovery 
at Montpellier, by M Mayet. To find ihe winter egg in 

Languedoc, he recommends searching* on young American 
vine-. of the species Arcana, aud only where galls are ob¬ 
served on the Iraves, further, only raising the bark of 
two or three yearn (preferably the foilner). — Attempted 
application of the principle of Carnot to electro-chemi¬ 
cal actions, by M. Cha|ieron.— On the construction of pholo- 
phomc selenium receivers, by M. Mercadier. 1 heae consist 
ot two ainph ot biass (1 to 4 or 5m. long) separated hy 
two strips of parchment paper, the whole wound in a close 
■pin], and held in position by two wooden pieces with screws. 


The arrangement [is heated to the melting-point of selenium, 
and a pencil of selenium passed over the surface. Ihasa re¬ 
ceivers are continuous, are easily made and repaired, have (la 
same properties as Lhe discontinuous ones, &c. It is possible, to 
give them ■ very variable resistance, from 8000 to 200*000 
ohnu,, without their ceasing to act well. A large njunber 
arranged in senes or in surface may be placed in the battery 
circuit, and many persons enabled to hear photophonic effects at 
once. In one or M. Mercadier's arrangements the sounds were 
heard at 2 or 3 m distance —On the causes of disturhanaa of 
telephonic tranumsuon, by M. Gaifle He notices the dutud)- 
mg effects of friction of wires with each other, and of vibration* 
caused by wind or otherwise —On the preparation and lhe proper* 
lies of 1 Tot i iih In ride of chromium, and of sulphate of protoxide 
of chromium, by M. Moissan.—On phosphoplaunic combinations* 
by M I'omey —Products of action of hydrochlorate of ammoma 
on glycrnnc, hy M, Ltard —Irian grafts , pathogeny of cysts and 
epithelial Lu nours of Lhe irn, by M, Mafase He has found 
(will) rabbih) that small pieces of the conjunctiva 01 of skin 
introduced into the anterior chamber of the eye, thruugh an 
incision made in the cornea, are pretty easily gralted on the ins 
After some lime the graft takes the form of a fine small pearl, 
very like ihe cy Is or epithelial tumour; which sometimes appear 
on the human 11 is after rounds of the cornea lhe grafts with 
si in co 11*1 t nf arffnek layer of pavement epithelium, with con¬ 
nective tissue beneath united to that of the iris In the centre 
of the grabs of conjunctiva ti true cystic cavity 15 developed 
Hairs mlh their follicles may also be gnftcd on lhe ins 
Rothmund’s theory of the cause of cysts and tumours of the ins 
(pieces <>f s in, &c., earned through a wound) is apparently 
venfiei by ill sc researches—On the nature and older of 
appearance of old eruptive rocks observed in the region of 
volcanoes with craters of Puy-de-D6me, by M Julien 

Vienna 

Imperial Academy of Sciences, Maich 31,—V. Burg 
m lhe chair —The fullowing papers were read . —H. Wild, on 
the temperatures of lhe Russian Empire.—Dr H, Goldschmidt, 
on lhe action of molecular -liver on carbon chloride*, —Dr F 
Hucevar, on some experiments made with a IloH/s machine.— 
R. Andrasch, synthesis of methylated parabanic acid, of methyl 
ihio|)aral)anic acid, and of thiocholeslrophane. - Dr Emil Ilolub 
and A. v Pezeln, ornithological results of Ilolub’s voyages in 
South Africa,—Koehler and Spitzcr, on Borneol- and camphor- 
carhnmc acid.—MaxGroger, on sulphnchramatcs —Alb Cobenxl, 
contribution to the dissociation of lung,ten from antimony, arsenic, 
and non, with an analysis of a io-called pseudo-meteor, 
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THURSDAY, APRIL 14, 1861 

THE NEW MUSEUM OF NATURAL 
HISTORY 

HE great terra-cotLa building facing Cromwell Road, 
South Kensington, and occupying Lhc site of the 
old 1862 Exhibition, about which for the past twelve 
months public curiosity has been raised, ib about to draw 
up its blinds, and to offer a part of its extensive galleries 
for inspection on Easter Monday 

It is no secret that for thirty yeais past the accommo¬ 
dation 111 the British Museum, Great Russell Stieet, 
Bloomsbury, “both for man and beast,” had become too 
restricted, and Lhe necessity for a larger building was 
keenly felt. As usually happens in such cases, the mo^t 
adventurous and energetic officer was the fir^t to obtain 
foi his department what he required, namely, mote room 
Sir A Panizzi (then Keeper of Printed Books) projected, 
shortly aftei the 1851 Exhibition, hi-? scheme for a gicat 
central Reading-room and Library, and some five ) ears 
after witnessed its completion. Some yeais later on, the 
Department of Antiquities, represented by Mr C T 
Newton, C B , also obtained an addition Lo ita galleries 
on Lhc western side, and still more recently on the I 
southern side, next the great Entrance Hall, \ 

Great praise 15 due to Mi Bond, lhc present Principal j 
Librarian, for putting an end to the use made of the fine 
colonnade in front of the British Museum, which for 
twenty-five jeais was blocked by antiquities covered in 
with a row of extremely unsightly and incongruous wood 
and glass sheds These are now happily removed 1 he 
Department of Prints and Drawings lacking a gallery, 
obtained possession of the “King's Library” floor on 
the east side for an exhibition space, and even the 
conservative Coin Department likewise laid ouL fui the 
public a few show-cases here of coins and medals 

But, like the clothes of the rising son, in the old carica¬ 
ture, the collections cvciywhere had outgrown their 
receptacle, and none moic so than the departments of 
Natural History Scientific men were however noL 
unanimous, and a fierce controversy was carried on m 
1858-59 as to the relative merits of enlargement on the 
old site, or dismemberment Finally, after a Committee 
of the House of Commons had taken evidence upon the 
subject, the rtmoval of the Natural History Collections 
was decided upon by Government 

But the death of the Prince Consort, the delay of the 
House of Commons to vote the necessary funds, the 
retirement of Sir A Panizzi from the post of Pimcipal 
Librarian, the discussion of rival plans, the inevitable 
delays about the completion of any Government building 
caused twenty years to pass before the plans of the 
chosen architect, Mr. Alfred Waterhouse, weie lealised 
in a solid and material form 

Midsummer, 1S80, barely sufficed to enable the Office | 
of Works to certify to the fulfilment of the Contractor’s 
work and to hand over the building to the Tiustccs ere 1 
collections began to be moved in j 

Nine months only have elapsed, 'and already three 
Departments, viz. Botany, Mineralogy, ’and Geology, 
have transferred their entire collections from the old to 
Vol. xxiii.—No. 598 


the new building But less than half the casus for the 
I enure building have yet been supplied, and eveiywhere 
the labour of completing the structure as well as fixing 
cases and fittings 15 being busily carried on Under these 
circumstances it seems not nnpiobable that two years 
I may elapse bcfoic the Zoological Collections will be 
removed and housed in then new quarters 

Let us now Lake a glance at what Mr. Sala styles this 
Temple of Nature” 'lhearchitectur.il character of the 
new building may be termed “ Decorated Norman,’ 1 but 
it is in many respects unique, especially as rcgaids the 
treatment of its detuls The first, or “ground-floor," is 
above the road, and the entrance is appioachcd by a 
broad flight of steps and by a sloping carriage-drive. The 
entire structure is of brick cased with ten a coLta, the door¬ 
ways and the windows being ornamented with columns 
designed from natuial history objects, chiefly from plants. 
Reproductions of vaiiuus animals are also introduced 
The main part of the building has a tower at each end, 
and there are also two cenLial towers rising on either side 
of the entrance The south front of the building is about 
650 feet in length, running due east and west, and is three 
stoieys high, in addition Lo the basement, which is above 
the level of the garden in which the building stands 
The Central Hall or “ Index Museum " runs from south 
to north, it is 150 feet long, 97 feet wide, and about 60 
feet high , along its t*vo sides are twelve arched lecesses. 
At the north end 15 a wade and handsome staircase which 
blanches off right and left lo the open comdors or side 
aisles on either hand upon the first floor This Central 
Hall is moie richly decorated than any pait of the build¬ 
ing The floor of mosaic work, where Italian marble is 
employed, has been skilfully laid by Italian workmen The 
side aisles or corridors look out into the Central Hall by an 
open balustiade surmounted by large arches, each contain¬ 
ing three smaller ones, the centie one being much higher 
than Lhc others. The pillars supporting these are orna¬ 
mented with a nearly natural treatment of Lcpulodcmiron , 
in some few cases animals, monkeys, birds, (SlC , are intro¬ 
duced The decoration of the ceiling is very effective. 
A double row of paneU runs along the central line, and on 
either side of Lhis, between the lion girdcis and following 
the curve of the roof, are panels in groups of six , these 
are ornamented with repiesentations of different species 
of trees, shrubs, and flowering-plants treated somewhat 
1 conventionally That portion of the ceiling over the main 
body of the hall is decorated with tiees, each of which 
occupies six panels, as they can be most easily seen from 
the floor and need bold treatment. At the south end, 
where the ceiling is over a stuncasc. and landing leading 
from the first to the second floor, each panel contains 
but one species 1 Lhe ey e being nearer to the ceiling greater 
detail has been introduced The effect of the whole is 
very fine, and as the hall is at present without any cases 
or specimens, it has the general appearance of a cathedral 
This idea is further heightened by the introduction of a 
tnfonum, though this has been added merely for effect, 
the passages being interrupted 
Beyond the Indcc Museum is a smaller and less lofty 
hall quite divided from it, save by two arched entrances, 
97 feet by 70 feet, intended to hold the British Zoological 
Collection, It is surrounded by arched recesses similar 
to those in the Index Museum. In this hall the decora- 
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tion of the ceiling is also botanical, but all the species 
selected are of British plants. Underneath the staircases 
and in the recesses a plain light colour is introduced | 
relieved with gilding The decorations of the saloons or 
galleries are much simpler The columns throughout are 
of terra cotta, ornamented with natural history objects 

The other parts of the building consist of series of 
galleries running north from the front or main building, 
but only one store) above the basement The rooms on 
each floor, at the end of the long front galleries and under 
Ihc two end towers, are called pavilions The main or 
front galleries facing Cromwell Road are lighted by 
windows north and south The Central Hall or Index 
Museum, the Hall for British Zoology, and all the other 
galleries of one storey high running north, are lighted by 
skylights The Index Museum, has however, in addition 
to its roof-lights, windows in the corridors on either side 

The distribution of the space available is as follows — 
The long galleries to east of the entrance on the ground- 
floor, and all the galleries from it, running north, are devoted 
to Geology and Paleontology The first flom above the Geo¬ 
logical Gallery is drvoteri toMineralng), and the floor above 
this to Botany. The whole of the galleries on the west side 
or the building arc given to Zoology The Index Museum, 
according to Prof Owen, is designed to present to the 
public, in a series of twelve recesses, typical examples of 
all the collections—in fact, an epitome of the whole 
animal, vegetable, and mineral kingdoms Prof, Owen 
further desires to show the marvels of nature and objects 
of special interest, as exemplifying size, &c , such as 
whales, basking sharks, &c These are to occupy the centre 
of this great hall Passing to the right from the Index 
Museum (on the ground Hoor) we enter the South-Last 
Gallery of the Geological Department (233 feet m length 
by 50 feet in width, and lighted by windows on either 
side), at the east end of which is the Pavilion, a room 
60 feet by 40 feet. These two galleries are entirely 
devoted to the exhibition of the fossil Mammalia and 
Birds, and are provided with pier-cascs and table-cases 
The larger objects are arranged down the centre of the 
floor. 

The cases on the left hand are nearly all occupied with 
the remains of Proboscuba Commencing with the 
Danothernnn from Eppleshcim, with its tusk-like incisors 
in the lower jaw, wc pass to the Mastodont } in which, as a 
rule, the tusks arc developed in the upper jaw and not in 
the lower. But to this there are exceptions, one American 
Mastodon having immature tusks in the lower jaw, and 
the Mastodon au ^//stiffens, from Sansauin Fiance, having 
tusks in both the upper and the lower jaw 

Nearest the entrance door, in the centre of the gallery, 
is placed the entire skeleton of the great American 
mastodon from Ohio, which must have been considerably 
larger in bulk than that of any existing elephant, on the 
same stand is placed the head of a young Mastodon from 
New Jersey, and in front of it the skull and lower jaw of 
the South American Mastodon from Chili It 19 interest¬ 
ing to notice that both the mastodon and elephant had 
overspread the North and South American continents m 
Tertiary times, and they were equally widely distributed 
over the European and Asiatic continents ; their modem 
representatives however are confined, the one to the 
continent of Africa, the other to India, Ceylon, See, The 


tusks of some of the old fossil elephants were of enormous 
proportions 1 witness the head of Elephas gams a from the 
Siwalik Hills, India, and that of the mammoth (Elephas 
pnmigemus) from the valley of the Thames, near Ilford 
Large numbers of elephant remains have been dredged 
up year by year for the past sixty years off the Dogger 
Bank and the Norfolk coast, affording good evidence 
that in compaiatively modern times the North Sea 
was a great valley watered by the Rhine, Moselle, &c , 
giving pasturage to vast herds of deer, bison, oxen, and 
elephants, where also the lhmoccros and the hippo¬ 
potamus found a pleasant home. A goodly series of the 
remains of these animals from British and Continental 
localities may be seen in this gallery, and also abundant 
evidenre of the old Siberian mammoth and rhinoceros, 
both of which have been met with “in the flesh/' frozen 
solid in mud and ice Here are also exhibited an in¬ 
teresting series of the “pigmy elephant” from Malta, 
brought home by Admiral Spratt, R N , and Prof. Leith 
Adams By far the larger collection of elephant remains 
are those fiom the Siwalik Hills, India, obtained by Col 
Sir Proby T Cautley and described by Dr Hugh Falconer, 
F R S The “gigantic Irish deer” (Mega ceres Hthe miens) 
forms a prominent and striking object in the centre of the 
gallery, with its branching antlers 10 feel across, a noble 
prey for its con temp 01 ary, the 11 sabre-toothed tiger” 
(Macliairodus latidens ), remains of both animals having 
been found together in Kent's Cavern, Torquay 

Passing by the cases of carnivora, of tlnck-s(Tinned 
animals, and of ruminants, our attention is next arrested 
by the great bandlcss armadillo from South America 
( Glyptodon ), whose carapace is bigger than a hogshead, 
and which measured neaily 12 feet from its head to the 
tip of its armour-plated tail 

Another of these extinct Edentates from the La Plataj 
the Megatherium Americanum, stands in the centre of 
the floor of the Pavilion This colossal “ ground-sloth " 
measured 18 feet in length, its bones being more massive 
than those of an elephant It displays in every part of 
its framework enormous strength and weight combined, 
sufficient to break down or uproot the trees, upon the 
leaves and succulent branches of which it fed, like its 
pigmy modern congener Biadypus tndactylus f which 
leads an arboreal existence, rlnnbing fiom bough to 
bough in the Brazilian forests 

The extinct Marsupial fauna of the great island conti¬ 
nent of Australia is here well represented by the huge 
Diprotodon , the Notothenum , and the anomalous Thyla- 
toleo Of the Wombat family only a small living repre¬ 
sentative is known, of burrowing habits, found in Tas¬ 
mania , formerly they were abundant on the continent 
of Australia, varying in size from a marmot to that of a 
tapir The largest of these are called Phascolomys 
magnus and P gigas 

The collection of remains of the great extinct wingless 
birds of New Zealand forms a very interesting feature of 
this gallery. The tallest skeleton measures 12 feet in 
height, and the smallest not more than 3 feet 

Madagascar had also its extinct wingless birds, similar 
to those of New Zealand. Eggs of both the Dmornis 
and the jEpyomts may here be seen, one of the latter 
having a capacity of two gallons. 

The rarest of all avian fossils is still the Archaopteryx 
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maerura from the lithographic stone quarries of Solen- 
hofen. Fortunately for the incredulous a second speci¬ 
men haa recently been obtained, and is preserved in the 
Berlin Museum. Its lacertihan affinities are well shown 
in its long and rat-like tail of twenty vertebra: and its 
three-clawed digits in each fore-limb (or wing ?) The 
head of the Berlin specimen is too obscure to give evi¬ 
dence of teeth, but ita beaked jaws are clearly seen in 
the photograph The original specimen described by 
Prof Owen is headless 

Running parallel with the south-east gallery is the 
Reptilian Gallery, 225 feet in length and 21 feet wide, 
the south wall of which 15 entirely occupied with the 
grand senes of sea-lizards, the Ichthyosauna and Phsw - 
sauna , once so abundant in the old Liassic seas of 
Europe, and the fossil lcmains of which have even been 
brought home from the Arctic regions and from New 
Zealand The largest of the long-necked Plesiosaurs 
measures 22 feet in length and 14 feet across its extended 
paddles The largest Ichthyosaur was probably even 
bigger than this On the north side arc di^plajcd the 
remains of the great land lizards, Dmosauria, of which 
the Iguanodon is perhaps the most familiar example A 
more recent discovery is that of the Oniosannis from the 
Kimmendge Clay of Swindon, Wilts, the femur of which 
is more than 4 feet in length, and the humerus nearly 
3 feet long, and enormously broad , they were probably 
to some extent amphibious in their habits*, but their 
limbs were well fitted for progression on the land. 

Numerous other fine Dinosaurian remains are to be 
seen in these cases As we do not know the teeth of 
many of these huge reptiles, we are unable to speak 
positively as to their habits, but it is certain lhat from 
the Trias to the Chalk two groups have existed side by 
side, one having a carnivorous dentition and the other 
being herbivorous. The Ttrat ostiums of the Trias of 
Stuttgart and the Lytosaurus and Cynodram from the 
Cape, the Megaloumrus of the Stonesfield Slale and 
Wealden were all carnivores, whilst the Ignanodon y 
Acanthophohs, ScehdosauruSi and the South African 
genera Anthodon and Nythosaurus were all vegetable- 
feeders. But of Polacanthusy Omosaurus } Hyf&osaurus, 
and Cetiosaurus we have no direct dental evidence. No 
doubt, as amongst the mammalia at the present day, the 
majority were vegetable-feeders and the minority weie 
predacious in habit. 

In this gallery are also exhibited the flying lizards of 
the Secondary Rocks, most of which have been found in 
the lithographic stone of Solenhofen and a few in our 
own Lias, Stonesfield Slate Chalk, and Greensand 

If Comparative Anatomy may be trusted, some of the 
Pterodactyles from the Chalk of Kent give evidence of a 
flying lizard having probably an expanse of wings of from 
eighteen to twenty feet. 

An Australian novelty is the great horned lizard ( Mega - 
lania frisca\ 14 feet or more in length, with nine horn¬ 
like prominences on its skull and an aimour-plated tail 
similar to that of the Glyptodon 

The Tnassic reptiles from South Africa form a singular 
addition to our knowledge of ancient life forms long since 
passed away They are comprised in Prof Owen’s groups 
of Anomodontia and Theriodontuu 

Among the fossil Chelomans we have representatives of 


both the marine turtles, the fresh-water Trionyx and 
EmySy and the gigantic and lesser land-tortoises. Of the 
first of these aie the remains of the great CJulone Hof- 
mannt from Maestncht, and the Chelone gigas from the 
London Clay of hheppey, larger by far than the ' f logger- 
head” turtle of ihe present day. Of the last (land- 
tortoises) may be mentioned the Colossochelys atlas from 
the Siwabk Hill*, which out-nvals the Glyptodon 111 bulk. 

'lhree wide and four narrow galleries built at right 
angles to the Reptile Gallery, each 137 feet in length, the 
former being 40 feet and the latter 20 feet in width, are 
placed alternately, running clue north and south, and 
lighted from .ibo\c. These fine rooms afford ample 
accommodation for the fossil fishes, all the classes of the 
InvertebraLa (mollusca, brachiopodn, bryozoa, insecta, 
m>riopoda, arachmcln, crustace.i, annelida, echinoder- 
mata, corals, forammifera, sponges, and plants). These 
long galleries, or annexes, and the ones corresponding 
with Lbem on the western side, are built upon ihe plan 
recommended by the Royal Commission of 1874. But 
the wall-cases are all constructed to open in front, not at 
the back of the case, as suggested They arc however 
the best-lighted galleries in the whole building, and best 
suited for museum purpose* Two of these large gal¬ 
leries are not yet ready for occupation, and the third is 
under arrangement, the narrow galleries give space for a 
library, special reference collection*, a stratigraphical 
senes, and working-rooms for students 

In the basement are twelve workshops, sLudies, and 
store-rooms devoted to Geology, ten studies, work-rooms, 
and laboratories to Mineralogy, and three to Botany 
The Mtncralogicnl Gallery, on the first floor, which 
corresponds with Lhe South-East Gallery and Pavilion 
in extent, is also lighted by windows on cither hand, it 
has seven wall-case*, two at each end of the long gallery 
and three in Lhe Pavilion, the collection being mainly 
contained in forty-eight large table-cases 

These table-cases form a long row on either hand, com¬ 
mencing at the entrance of the gallery, the odd numbers 
being on the left hand and the even on the right Each 
of the first forty cases nearly equals in capacity two of the 
cases in the old mineral gallery , we have therefore a much 
more magnificent display than could have been attempted 
formerly, when the minerals and fossils were all crowded 
together in the same gallery. 

The collections of naturally and artificially-prepared 
crystals occupy two laige cases in the Pavilion, whilst 
two of similar construction are filled with meteorites. 
The great Cranbourne Meteorite and that from Mexico 
occupy special cases on the east side In the wall-cases 
are arranged the extensive collection of rock*, two case* 
being devoted to polished marbles. 

The general plan pursued in the arrangement remains 
the same as in the old Museum gallery, so that by using 
boxes corresponding to one quarter of a table-case, the 
minerals were transported from Lhe old to the new build¬ 
ing and re-arranged m an incredibly short space of time, 
and with the exception of the Pavilion and the wall-cases 
have long been ready for exhibition 

In the Botanical Gallery the glazed cases for the exhi¬ 
bition of specimens project from the wall into the room 
like square shop-fronts, having three plate-glass sides. 
The whole of the glass is permanently fixed, except one 
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division forming the dooi A 11 cell” inside, inclosed by 
curtains, gives access to the specimens, by this contriv¬ 
ance it is hoped that Lhe dust will be excluded to a great 
extent. 

Accommodation for Urge specimens, as, for example, 
portions of stems and sections of various kinds of wood, 
such as oak, walnut, pine, cedar, and other dicotyledons, 
and trunks of palms, cycads, tree-ferns, bamboos, and 
other striking examples of the vegetable kingdom, is pro¬ 
vided for b> three tall metal and glass cases 14 feet high, 
occupying the floor-space in the centre of the gallery 

One-half of the main gallery is partitioned off from the 
public room, and fitted up with cabinets for the reception 
of the Herbarium , the nucleus of which was obtained by 
Sir Joseph Banks and Solander m their voyage round the 
world with Captain Cook. This first senes of cabinets is 
entirely occupied with the flowering plants, which are all 
fastened on single sheets of paper The Tavilion contains 
similar cabinets for the icccption of the British plants and 
Filicinae, wliilsL the room above in the tower is intended 
for the Cryptogamia Down Lhe centre of the large room 
aie cabinets fitted to lcccnc the great collection of flints 
and seeds, each being placed near its appropriate family 
in the Herbarium on cither side These inner rooms, 
with the valuable library attached to them, aie of course 
only available for purposes of study, but arc always 
accessible to the botanical student and woiker 

On the south-west side of the Index Museum, the gal¬ 
lery on the second floor which corresponds with that 
appiopriatcd to Botany is designed to contain the great 
collection of Recent Osteology; that on the first floor is 
to be devoted to stuffed animals, and the front ground- 
floor gallery to birds The eight galleries in iear of the 
mam building on the west side will be appropriated to 
the Reptilia, Fishes, and Invertebrate The collections 
preserved in spmts are to be placed in a special building 
at the north end of Lhe^e galleries, The basement on 
the west side contains sixteen studies and work-rooms 
and a large open space well fitted foi workshops and 
stores 

The Assistant-Secretary (Mr J T Taylor) is provided 
with offices adjoining the Board Room on the first flooi 
above the British Zoological Hall The Superintendent, 
Prof Owen, C H., and the Keepers of Geology (Dr H. 
Woodward, F.R.S ), of Mineralogy (Mr L Fletcher, M.A., 
F G S ), and of Botany (Mr W. Carrulhers, F R S.), have 
each a study in the central towers on either side the 
entrance 

There are a few scientific men who still strongly protest 
against the removal of the Natural History Collections from 
the old to the new building, on the ground that the locality 
is inconveniently far west, and that they are thereby pre¬ 
cluded from using the Collections so freely as heretofore 
One of the strong grounds for protesting against the 
removal has been the serious inconvenience arising from 
the separation of the collections from Lhe great National 
Library. This injury will however be gradually removed 
by the formation of a new Natural History Library in the 
present building, a vote for which has been already taken. 

The comparatively small band of scientific men who 
use lhe Natural History Museum for purposes of special 
work and study, would always do so wherever the collec¬ 
tions happened to be located. 


So too the holiday-makers, who come to Lhe Museum 
merely to be amused, will as willingly travel to South 
Kensington as to the Regent's Park Zoological Gardens, 
or to the Crystal Palace 

Undoubtedly the highest aim and use of our great 
National Natural Historical Collections should be to 
impart instruction to the young and rising generation, 
and afford every facility for the advancement of our 
scientific students, and the question whether they are now 
conveniently placed is mainly for them to answer If in 
the future South Kensington is to become a great centre 
of scientific instruction, then, and not otherwise, the 
Natural History Collections have been placed in their 
most suitable position 

We cannot conclude this hasLy notice without stAting 
that the old restrictions as to days of admission have all 
been swept away, and the collections will from and after 
the r8th be open daily to the public, save on Sundays, 
Christmas Day, and Good Friday, and other public fast 
days, &c., good and cheap guide-books arc also to be 
ready for the 18th 

For this and other concessions the public are mainly 
indebted to the untiring energy and determination of the 
present principal Librarian, Mr Edward A. Bond, LL.D., 
who has also been the means of introducing many neces¬ 
sary and useful reforms into the old building ; not the least 
being the eleclric light, which it may be hoped will ere long 
cast its beams over the collections in the Natural History 
Museum, Cromwell Road, South Kensington. 


TEXT-BOOK OF MECHANICS 
A Text-Book of Elementary Mechanics, for the Use oj 
Colleges and Schools By Edwaid S Dana, Assistant 
Professor of Natural Philosophy in Yale College (New 
York ■ John Wiley and Sons, 1881 ) 

HIS is a small-sized book of 290 pages printed in 
fairly clear type, and hound in an unpleasant- 
looking cover, and we learn from the preface that it 
has been piepared to meet the special wants of Yale 
College instruction An endeavour has been made to 
dwell more fully than usual on the principles of the sub¬ 
ject, at Lhe same time illustrating these principles in their 
practical bearings by descriptions of various machines 
and appliances, while no mathematical knowledge beyond 
the rudiments of algebra and trigonometry is required. 
From this it may be presumed that the book is intended 
for a very elementary class of students, at a lower stage, 
if possible, than 11 Poll" men at Cambridge, or else that 
it aims at assisting self-education by supplying the place 
of a tutor An undoubtedly good feature in the book is 
the collection of examples, some of which are interspersed 
m the text, and others collected in a body at the end, 
where the answers are given. The metrical and ordinary 
units are both employed. These examples are perhaps 
the only part of the book which would be of any value to 
teachers in this country. With regard to the main 
subject-matter of the book. Dynamics is placed first, and 
Statics follows, with a chapter on the Pendulum at the 
end. The definitions and the explanation of the prin¬ 
ciples of the suhject, though aiming at fulness and clear¬ 
ness, are not always so satisfactory as might be washed. 
A tendency to looseness of expression sometimes counter- 
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balances the value of the fuller explanation. To explain 
solidity we are told that “A solid is characterised by a 
greater or less degree of rigidity/' which in the absence 
of a separate definition of rigidity leaves us much where 
we were before Again, the definition of a liquid is this, 
<f A liquid is characterised by its mobility, the molecules 
are free to move about each other, and the liquid takes 
the shape of any containing vessel/ 1 which is equally true 
of a gas The proof of the formula = \ft a is clenched 
by the proposition that “ when two sets of variable quan¬ 
tities, which are always equal, simultaneously approach 
their limits, these limits are equal/' which is suddenly 
introduced without any explanation of its meaning This, 
in a book intended for beginners unacquainted with the 
idea of a “limit/ 1 would be likely to cause some 
bewilderment. There is a chapter devoted to Work and 
Energy, as should be the case with all text-books of 
mechanics nowadays. 

In the dynamical section there is an entire omission 
of "Sliding in Chords of a Vertical Circle" and the 
pretty problems connected with it In the statics there 
is no mention of the stability or instability of equilibrium 
of one curved surface rolling on another The micrometer 
screw surprises us by appearing with the mechanical 
powers alongside of the wheel and axle and differential 
screw. 

As the compiler has not acknowledged his indebtedness 
to other works, it is difficult to say how much of this book 
is original. But we seem to catch echoes of Ganot's 
“Physics" and of Goodeve's two text-books on Mechanic* 
and Mechanism here and there. For instance, Ai tides 7, 
8, 107, in remind one of Ganot, Articles 197, 207, 209, 
239 of Goodevc The woodcuLs, some of which aie good, 
and others {eg those in the chapter on Centre of Gravitj) 
very indifferent, are 190 111 number Some of them are 
apparently reproductions of woodcuts in English book* 
We instance Figs 44 and 175, which aie htrikingly like 
Figs 365 [Joule’s apparatus] and 19 [block and tackle] m 
the eighth edition, of Ganot'* Physics, translated by 
Atkinson, and Figs. 143*7, 1 50, 152, 155 (in Dana), which 
bear a very close resemblance to Figs 49, 58, 110, 113 re¬ 
spectively in Goodeve’s “Principles of Mechanics,"second 
edition, Fig. 117 in the latter having apparently supplied 
Dana's three figures, 162, 163, 164 [on Pulleys] Fig 145 
in Goodeve’s “ Elements of Mechanism/’ fifth edition, may 
well have been the original of Dana’s Fig* 156. 

It would have been graceful m the compiler of this 
work to have expiessed his acknowledgments to the two 
excellent little text books of Goodeve On the whole, with 
the reserve above made in favour of the “ examples/ 1 we 
think that neither English teachers nor English students 
will be the losers if they continue to use already existing 
English text-books of Mechanics, and leave this American 
competitor to find an audience on the other side of the 
water. 


CONSCIOUS MATTEP 

Conscious Mattery or , The Physical and the Psychual 
Universally tn Causal Connection* By Stewart Duncan 
(London . David Bogue, 1881,) 

S the title of this little work, sufficiently indicates, the 
aim of its writer is to furnish a scientific basis for 
the theory of materialism in the region of mind. It' is 


doubtful whether at this time of day anything very original 
can be said upon this topic, but Mr Duncan has suc¬ 
ceeded in placing some of the facts in a stronger light 
than previous writers The facts lo which we allude are 
those which he calls the “analogies ” between forces and 
feelings. Up to a certain point it is by every one recog¬ 
nised that there is some quantitative relation between 
neurosis and psychosis, mental processes are universally 
known to entail wear and tear of cerebral substance 
Mr Stewart Duncan traces this quantitative relation 
as much into detail as he can, by setting forth in a 
series of twelve “ analogies ” the resemblances be¬ 
tween forces and feelings These “analogies" are far 
from bemg unopen to criticism severally, but here we 
shall merely mention what they are, as there is more 
important criticism to apply to them collectively The 
analogies arc that feeling and force are each without 
extension, both related to matter, have “plurality pre*- 
dicable of them as respects their locality,” are diverse, 
have time-extension or duration, also the quality of degree 
and capability of being compounded or combined, are 
respectively transmutablc inter sc, &c Doubtless, as 
Mr Duncan observes, such analogies, or, as we should 
prefer to call them, parallelisms, might be largely multi¬ 
plied , but what uould any number of such parallelism^ 
prove? Not, surely, what Mr Duncan desires them to 
prove, viz that forces stand to feelings in the relation of 
causes to effects. So far as the tracing of such mere 
parallelisms is concerned, we might almost as reasonably 
conclude the recent earthquake at Chio to have been the 
cause of this review, in that they each possess extension, 
have diverse parts, and so on In order to establish a 
relation of causality we should require to show that the 
observed parallelism is due to that relaLion , we cannot 
argue from the observed parallelism as itself sufficient 
proof of such relation Were this nut so, there uould be 
no need for Mr Duncan or any one else to urne a book 
on "The Physical and Psychical Universally in Causal 
Connection”, for as the fact of a constant parallelism 
between neural processes and mental processes is now no 
longer an open question, were mere parallelism sufficient 
to establish proof of causality, materialism would now be 
a demonstiated theory 

It is needless here to go mLo the whole question a* to 
the relation of body and mind, or to point out all the 
shortcomings of materialism as a philosophical theory 
But it 15 a defect in Mr Duncan's work that he does not 
attempt to meet some of ihe most formidable of the diffi¬ 
culties with which this theory is beset Thus he does not 
consider the fact that what we know as matter and force 
we know only as affections of mind, and therefore that 
in all speculations upon the nature and potentialities of 
the former, we already by implication have necessarily 
assumed priority of the latter Nor does he seek to 
explain the apparent want of equivalency between sup¬ 
posed physical antecedents and supposed mental conse¬ 
quents—why it is that the brain of a Newton required 
less nourishment Lhan that of an elephant Lastly, the 
greatest of all the difficulties is not adequately treated— 
that, namely, which is connected with the doctrine of ihe 
conservation of energy Are we or are we not to suppose 
that thought has a mechanical equivalent? If materialists 
say that we are, then thought itself becomes a mode of 
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energy, or rather energy by becoming thought ceases to 
be energy—is destroyed as energy, and so this answer 
would militate against the doctrine in question, If, on 
the other hand, it is said that thought has no mechanical 
equivalent, and yet that energy causes Lhought, the state¬ 
ment is still in conflict with the doctrine of conservation, 
because it supposes that energy in the brain differs from 
energy everywhere else in producing more than its equi¬ 
valent measure of result How then under any view arc 
we to conceive of thought as an effect of energy? By no 
stretch of imagination can we aLtain to the idea of a 
motor becoming a motive ; and if we could attain to such 
an idea, it would seem to be at the cost of upsetting the 
most fundamental doctrine of modem physics And let 
it be observed in this connection that Mr Duncan is not 
very accurate in the statement of his fust "analogy," 
where he says that " Feeling and Force are alike in being 
both destitute of space-extension ” Force in activity is 
only known as motion in space, while Feeling in activity 
cannot be conceived as heie or there ; the conception of 
Force without any actual or poLcntnl relation to space is 
as impossible as the conception of Feeling in such a 
relation. 

Mr. Duncan’s book, however, i* worth) of the attention 
of psychologists, because although we think his attempt 
to prove a causal relation between physics and psychics 
a necessary failure, his work is interesting and suggestive 
if viewed from the standpoint of Clifford’s doctrine of 
" Mind-stuff ’ 1 If we suppose that Force and Feeling 
are everywhere one, and so that "all ihe universe is 
made up of Mind-stuff,” wc have a logically possible 
theory which does not labour under any of the logical dis¬ 
advantages attending the theory of causality proceeding 
from matter in motion to mind, or vice vers A Some 
passages in Mr Duncan’s work seem to show that he has 
very nearly entered this conception himself, and we 
therefore feel that he would have written a more valuable 
treatise if, going a little finther, he [had discarded the 
obsolete attempt to explain parallelisms by an impossible 
theory of causality, and undei taken to argue that these 
parallelisms are really due to a fundamental identity, 
which, as Lewes puts it, is phenomenall) diverse only m | 
relation to our modes of apprehension 

George J Romanes 


LETTERS TO THE EDITOR 

f The Editor docs not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of rejected manuscripts . No 
notice is taken of anonymous communications 
[ 7 he Editor urgently requests correspondents to keepsheir Utters as 
short as possible The pressure on his spare is so great that it 
is impossible otherwise to ensure the appearance even op com - 
municahons containing interesting ana novel facts.] 

Study of the Physical Nature of the Sun 
Having been engaged for some lime past in discussing with 
that able scientist, the Spanish Astronomer-Royal, Signor 
Antonio Aguilar, Director-General of both the Astronomies^ 
and Meteorological Observatories of Madrid, the best method of 
realising foi the requirement 1 of modern science the peculiar 
advantages presented by the Peak of Tenenffe for studying and 
eliminating the interfering effects of the earth's atmosphere on 
many classes of agronomical, meteorological, and physical 
observations—1L has just resulted, not exacLly in the general 


facilitation which I had hoped for towards the savants of all 
nations —hut in a particular letter to myself of gracious recom 
mendation by Spanish royal authority to the Captain-General of 
the Canarian Archipelago 

As however I am totally unable, for reasons well known to our 
own Government both nowand for many years past, to undertake 
any such research, however useful or pressing—it may be of 
service to (he cause, and to other workers who are more favour¬ 
ably situated financially, to make known how liberally the 
Spanish Gov eminent is inclined at the present moment towards 
any genuine efforts, even of individuals, (o improve our know¬ 
ledge of Lhe great central luminary by making superior observa 
lions with improved instruments at some considerable Level above 
the ordinary clouds and winds of the summer season ; and which 
superiority of site can only be well obtained on this side of the 
world by means of that grand Mountain-island which Spain has 
ruled so long and so well,—viz. the Island of Tenenffe I have 
therefore now the pleasure of nppendmg a close translation of 
the official letter, or rather Royal Order, from Madrid,—a copy 
of which Don Antonio Aguilar kindly informs me has already 
been communicated by the Spanish Govei iment to the Chief 
G ivcrnor of the Canarian Islands. 

** Flow the Ministry * dr Fomcnto ,' Afad/id t to the Director- 
General of Public Instruction 

M Illusi hioui Sir, —In consequence of ilic Report oF the 
Director General of the Astronomical and Meteorological Obsei- 
%atories of this capital, Lhe Kni'has deigned to order that the 
Governor of the Province of the Canaries, nnd all authorities 
dependent upon him, should give special attention to provide 
whatever assistance he may require to Mr. Piazzi Smyth, Director 
of the Observatory, Edinburgh, in the expedition which is pro 
posed to the Island of Tenenffe, with the object of trying, on the 
height of the Peik of Teyde, the instruments designed, or im- 
pioved by him for the sludy of the physical constitution of the 
Sun. 

“ -By Royal O.der I tiansinit Lbis to you for yom information, 
and may God pieserve you many years. 

"(Signed)- 

“ On the 22nd March, 1B81 " 

A friend well acquainted with both England and Spain informs 
me that we have not in this country any^xact analogue to the 
Ministry H de Fomcnto ” The literary or theoretical meaning of 
the word ii " suppoiting, encouraging, cherishing", and the 
practical result in this case hai been, that a poor individual here, 
unreco mm ended by the Government, or the greater Learned 
Societies, or Universities of his own land, but having an excelsior 
natural object to labour at, has received this very honourable 
testimony and encouraging recommendation All honour then 
to the Government of Spain therefor, and may they meet at 
last with a more woithy subject for their gracious 11 Fomento," 
than Your obedient servant, 

Edinburgh, April 9 Piazzi Smyth 


Winter Onus (Tnchocera) 

The winter gnat [Tnchocera hiemahs , D G.) is one of the 
subjects of phenologies! observations undertaken by the Meteo- 
lological Society Its appearance directly after long-continued 
frost, often whit it the thaw h in progress, haa frequently led 
entomologists to inquire whether the insects then seen have been 
hybernating during the cold weather, ot have newly emerged 
from the pupa No evidence has been adduced in support of 
either alternative. Some facts concerning the habits of the fly, 
noted as opportunity occurred during the last two winters, bear 
upon the matter in question, and may therefore be of interest to 
both the above claves of your readers The name Trtchoctra 
hiemahs is used here in its meteorological sense, for nobody 
would pretend to distinguish this abundant species at a distance 
from tne common T. regelationh 
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With a view to learning what becomes of the winttr gnats 
during inclement we other 1 frequently jotted down, wheu the 
flies were upon the wing, the temperature of the air in the places 
of their resort, the time of the day, and any peculiarity notice¬ 
able in the flight of the injects Upon other occasions, at cor¬ 
responding periods of the day, when the weather was colder and 
no gnats could be seen anywhere, I made similar entries of the 
temperature prevailing in their usual ) UygTounds The instru¬ 
ment employed was a Case Ha's pocket-thermometer mounted in 
ebonite, graduated upon the L tem at intervals of every two 
degrees, and duly compared with a standard. 

From the notes thus obtained, u r hich need not be quoted 111 
detail, it appears that the flight of Tnchocaa varies in style 
with the temperature, and, as a general rule, is altogether dis¬ 
continued when the cold, exceeds 36° F. Once indeed I saw a 
gnat flying when the thermometer stood at 34* 5 F , but there 
was reason for suspecting that it had just been startled out of the 
hedge by a passing carnage. When such low readings as ihe*e 
arc obtained the insects do nut congregate, but fly singly with a 
heavy drowsy flight, as though impelled by business rather than 
pleasure, and very few venture to show themselves upon the 
wing at all. At Lempcraturea of 38“ lo 42° F they may be seen 
occasionally flying steadily in places sheltered from wind , and 
when a warmth of 4j u F , or more, is attained, they throng 
together and dance fur joy, These particulars, by the way, need 
not prompt meteorologists to do something with their phenolo- 
gica) tables by entering in them " Tnchocera flying ” every calm 
winter's afternoon if the temperature exceeds 40“ F , with¬ 
out troubling themselves to go out of doors and look after the 
gnats 

It was some tune befoie I succeeded in tracing Truhotcia Lo 
the places where it seeks repose after its gambols and whiles 
away period; of weather too cold or boisterous for excurMons 
abroad. The flies may be seen sometimes at re^t upon fences, 
with their lees stretched out flat, and it appeared piobable that 
they took refuge 111 the hedges somewhere A very favourite 
harbourage of theirs however seems to be the under side of 
boards and stones frequented by woodlice and earthworms 
They stand back downwards on ihc wood or stout, not upon 
the earth below, and although ihe specimens found in suck 
situations are mostly females who have gone there to lay eggs, 
I have once or twice noticed males taking shelter in similai 
places. Beneath a single flower-pot saucer standing upon damp 
earth, and eight inches across the bottom, 1 have counted as 
many u ten females at once , an individual gnat dislodged 
crept back underneath it again, but the site became dry, and 
they forsook it. The wonder was how they managed Lo enter 
so shallow a crevice in the first instance. The haunts of the 
iBopod, TYtchoniscus pusillus, are hot too damp for them , but 
m frosty w enther they are apt to take shelter under any t’ry 
pieces of wood lying luo<-ely upon the ground. It is obvious 
that flies with such habits as these cannot fail Lo be snowed up 
in great numbers at Lhe first fall, and when the frod is over, 
having been securely protected fiom extreme cold, they are ready 
to lake wing again as soon as the snow has melted sufficiently 
to admit of their creeping forth. Hence, (hough the temperature 
may be relatively mild directly after a snowstorm, no gnats are 
likely to be seen flying until the snow has largely disappeared, 
when Trtchocoa will become common. Similarly after frost 
without snow, when the (haw sets 111 the flies will probably nut 
issue from their retirement immediately, but will rest quietly 
until the change of temperature has had Lime lo reach them in 
their lurking-places, whatever maybe the warmth of Lhe outer 
air meanwhile Perhaps this is lhe cause of so few winter gnats 
being seen in the mornings early in the year ; but whether it be 
so or not, the other foregoing Minuses harmonise well with my 
observations 

The maximum of cold to which winter gnats can be exposed 
without fata] consequences has not yet been ascertained. 

Chepstow Road, Croydon, April A. E, Faton 


Australian Plants in India 

In Nature, vol. xxiii p, 370, some remarks are made (with 
reference to Mr. Wallace's observations in " Island Life”) 
regarding the apparent inability of Australian plants to become 
naturalised in the northern hemisphere. It may therefertf be 
interesting to you and to Mr. Wallace to learn of some striking 
exceptions to this rule in the case of Australian plants which 
have been introduced on the Nilgiii plateau in Southern India, 


at elevations ranging fiom about 5500 tu nearly 8oco feet above 
sea-level. Acacias and EucaJypLi in particular have found a 
congenial home in this region, and visitors fiom Australia who 
have been them say that they appear evtn more vigorous than in 
their native soil Hundreds of acres of Eucalyptus Globulus and 
of Acacia mclanoxylon and A dealbata have been planted by 
Government a*. firewood reserves, and the trees have grown up 
splendidly The only drawl ack lo the success of the experiment 
has been that the Arana tu&auoxylcH has been greally injured 
by Loranthaceous parasites In fact Lius species will apparently 
in course of time be exterminated by these indigenous pests 
Besides Eucalyptus Globulus lhe following species of the genus 
have also been mtiuduccd, and thrive well — E suleroxyfon, E. 
obhqua , h Jis*ili\ t t losttafa, E. vuntnalis, E t amyi(d(\lina , 
and E perfohata In additmn to the two species of Acaaa 
already mentioned, the following have uKo been added lo Lhe list 
of healthy growing exotic* on the Nilgins, viz. A, pytnantha t 
A sahema , A lonqifolta, \Uturtcns l A. cnltnfoimts , A. 
data, and other*, might also be enumerated- As regaids other 
Australian planLs on these hills we have HaUa^ Bankna , 
Myoporum , Autizut, TnAania, Pilloporutu, Bcuu/ortia , &c 
Ins nuiL there is a very considerable Australian flora fluunabnng 
on the Blue Mountains” of Madras, and so extensively have 
Lhe tree'i been planted out about (he principal stations that they 
have given quite a new chaiactcr Lo Lhe scenery, borne of lhe 
acacias have a considerable resemblance m 'diape and colour Lu 
lhe ScoLch flr, and Lhi* likeness ba=, lo some visitors, ^dded a 
fredi charm Lo the beauties of the scenery, G. Bidie 

Madras March 15 

The Tide Predicter 

W irH regard to the letter of bir \\ llham Thomson m Naturf, 
vol. xxm p 482, respecting the above instiument, 1 may say 
that Lhe Tide Tredicier which 1 have planned and designed for 
Lhe prediction of Indian tides owes its development, not to ihc 
British Association Tide Tredicter, but to .1 complete Lwo-coui- 
ponent working model made by me in the spring of 1873. Thi* 
model was made before lhe British Association instrument wai 
designed. 

It was on the express lccummeniU'ion of the Surveyor-Geneial 
and bupermtendent of the Great Ingonometiical Survey of 
India that I was invited Lo plan and undertake the coiuLruction 
of the instrument, and I was left absolutely unfettered in my 
choice of mechanicians to cairy out the work My connection 
with the instrument is cleaily explained in the uffiual prefaces 
to the Tide Tables for Indian Torts, ib8i, published by authority 
of the beciclary of State for India in Council I may point out 
that my paper upon this instiument (// octcditrrs Koy Sue , Nu, 
*971 1679) was written at the desire of Sir William Thunson, to 
whom it was first submitted, and by whim it was entirely 
approved and originally communicated. lie was aho present at 
the meeting of the Royal Sucicty when the paper was read, and 
never expressed the least objection to any 1 f its contents. In 
that paper credit is given to him for the improved slide, which 
he, with Trtf, James Thomson’s a-si* Lance, had devised for an 
harmonic analyser, and also to Mr A Lege for Lhe admirable 
plan of the wheel gearing Flward Roheris 

3, Vemlam Building*, Gray’s Inn, \V C , March 26 


11 The Oldest Picture in the World” 

In Mr. Loftie’i 11 Uide 111 Egypt” is a woodcut (p. 209) of 
what is called n lhe oldest picLure m the world," a fresco from a 
tomb at May doom, now in the museum at Boolak, wherein are 
represented six “ pasturing geese.” Two of these ore un¬ 
doubtedly Amcr albifiQHVj two, probably A. foils or W. segetum^ 
and the other two aeem to be ihe rare A. ruficcllu , from 
Northern Asia I should be greatly obliged to any one who 
would let me see a colon)cd copy of this picture, that I might be 
assured as to my determination of ihc figures. Mr. Dresser, in 
his excellent 11 Birds of Europe,” mentions his having received 
a specimen of A. ruficolhs sent him from Alexandria by the laic 
Mr. Stafford Allen Otherwise its appearance in Egypt seems 
to have been hitherto uniecordtd Allred NeWTun 

Magdalene College, Caml ridge, April 10 

Probably New Variable Star 

On January 22, 1879, 1 observed near O* Cams, a very 
remarkable double star, wuh one component a fiery red 8*5 
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magnitude, and Lhe other a blue 9 The contrast of colours 
was very sinking, but there was lillle diTerence in size In a 
letter recently received from the Rev. Mr. Webb, I find that it 
wu pieviously observed by linn, and it appears as one of his 
own discoveries in the second edition of ** Celestial Objects," 
published in 1B68 The red star is Lhcie classed as 6*5 maj; , 
and the blue as S The two saar^, therefore, appeared to differ 
very considerably in magnitude when seLn by Mr Webb, while 
to me, eleven yeais subsequently, they seemed quite nearly equal 
Hence I conclude that the red is a vuinhle, and I wish to call 
the attention of observers to it while it still remains in view By 
a rough measurement J make out its position for ISSi = a 
7h ioin 44s, and ff - 23° 6' 6 John Birmingham 

Millbrook, 1 Liam, April Q 


Concealed Bridging Convolutions in a Human Brain 

In lus work on the “Convolutions of the Human Brain M 
Ecker denies explicitly that the fir*.t and second external bridging 
convolutions of Gialiolet, as seen in Ccrco pith ecus, Inuus, &c , 
are evei concealed, either in the higher apes 01 in fiUil or adult 
man I have however in my possession an adult human brain 
m which a cnnvoluiinn nearly corresponding ,in position to the 
external bridging one of Gratiolct is concealed, while another 
slightly external to it is nearly su The brain was hardened 111 
nitric acid v ith I lie membranes 011 (a much preferable method, 
by the by, to that of find removing the membranes ; as these, 
by absorbing the acid and swelling, serve, like so many wedges, 
to keep the convolutions apart, and prevent the shrinkage that 
other vm c takes place) 'lliere was no indication of any con¬ 
cealed convolution until the membranes, jusL moistened for the 
purpose with water, were being icmo\cd. Then, owing to the 
opening out of the sulcus occipitalis Lransversus of Lckcr, the 
tip of one became visible, and this tip, even now that the edge^ 
of the sulcus nre widely sepaialed, is fioin one-eighth Lo onc- 
sixLh of an inch beneath the gcnrrul surface 

Its position relative to the great longitudinal fissure and to the 
posterior bolder of the gyrus supiamaiginaln seems to me pretty 
accurately to conespond to lint, rtf the external bridging convo¬ 
lution to those parts 111 the brain of an Indian pig-lailed balnon 
of undetermined species with whtch T have compared it , but in 
the lattci the sulcus occipitalis tiansversus docs not exist, while 
m this human brain, as veiy common, the literal or horizontal 
porLion of Lhe fi'.siua paiieto OLupimh^, beneath the bevelled 
edge of which in the bxboou the convolu irm lica coneeakd, has 
a very bliort course indeed 

The only difference then is that in the one specimen (the 
human) the concealed convolution lies 111 the transverse occipiial 
fissure, there being no lateral extension of the paneto occipital 
fissure, while in the olhei it lie* m the pineto-occipital fissure, 
the transverse figure not existing William Carter 

Liverpool, March 26 

Sound of the Aurora 

If I had consulted Franklin's account of his Polar researches 
before I sent you my cxtraU from Tacitu^ I should njt have 
revived the question of sounds being heard with the aurora 
borealis. Franklin and his companions w atched the aurora 343 
times in two successive winter seasons, and never once, he nays, 
did they observe a sound. Were, then, the experiences quoted 
by your other correspondent and myself mere illusions ? Per¬ 
haps not franklin made his observations at and about Lhe 
southern shore ol Bear Lake, in latitudes varying from 67° (o 
69“ north , might not the gi eater volume of air through which 
the phenomenon had to pass in reaching our island have caused 
the electric fluid to work up a sound? Surely thAt is possible 
The attractive force of the aurora is—we learn from Franklin 
himself—increased within a ceitain limit as its rays proceed 
southwards, for whereas Parry and his party at Port Bowen in 
latitude 73 s 15'noticed no deflection of the compass-needle under 
the mAueuce of coru'citions, Franklin and his parly on the 
shores of the Bear Lake, six degrees further south, constantly 
observed thi-. effect And the attractive force is strongly felt 
here—hindering telegraphic communication at all events Might 
not the vibratory force not Kensible at within so short a distance 
from Its origin as the attraction be increased within n greater 
limit? M. L Rouse 

Sunnymead, Chialehurst Common 


PERIODIC OSCILLATIONS OF BAROMETRIC 
PRESSURE 

'"PHE MSS of the accompanying article, which was 
left unfinished by the late Mr John Allan Broun, 
F.R S , were handed over to me some time ago by Prof 
Balfour Stewart, with a request that I would put them 
into shape for publication 

I have not found it necessary to make many alterations 
in, or additions to the original, and where made they are 
mostly indicated in initialed foot-notes 

E. Douglas Archibald 

In an article which appeared in Naturf (vol mx. p 6) 
a lemaikable relation was shown to exist between the 
annual ranges of the atmospheric pressure and of the 
tempeiature of the air, as derived from the monthly 
means obtained from several years’ observations of the 
barometer and theimomcter at certain stations in India 
The lesults and the conclusions from them do not appear 
to ha\e been always understood, and as they bear on 
some of the most interesting questions on meteorology, 
I shall now examine them anew with the aid of obser¬ 
vations at some other stations, under different local 
conditions 

Foi this end it is desirable to employ some elementary 
considerations Let us, fust of all, consider the action 
of varying temperature on a veitical column of 
the atmosphere. Let us consider a column of I 

air reaching from the soil at 71 to the upper limit I 

of the atmosphere at A , and suppose that the 
pressure shown by a barometer at B is 30 inches, 
while at a higher slation, C, it is only 20 inches 
If, now', the column of air is heated so that the 
temperature of the pai t u c 15 inci eased by io°F. 
wc know from laboratory experiments that the — C 

air will expand, so that a part of that which was 
below c will be pushed above it, and while the 
barometer at n will continue to show 30 inches, 
that at c will show 20 2 inches, the mercury at c 
will ha\c risen two-tenLhs of an inch 

If, noiv, we suppose Lhat the mass of air re¬ 
mains constant throughout tlic year, there will 
be an annual variation of the barometer at C, 
udiere its height will be greatest in the warmest 
month and lowest in the coldest month For 
the same reason the difference of the barometric B 

heights at H and c will be least in the warmest month 
and greatest in the coldest 

It nas been supposed that the mass of the atmosphere 
remains constant throughout the year , if Lhis is not the 
case thr variations of pressure at C will not depend on 
temperature alone, but also on Lhe other causes which 
produce variations at B 

In Nature, vol xx p 55, Mr Douglas Archibald has 
given a senes of differences of barometric heights at high 
and low stations in India for the months from October to 
April The month of lowest mean temperature, January, 
shows always, as in the case just supposed, the greatest 
difference of pressures As the high and low station is 
never in the same vertical, the one being sometimes 300 
miles horizontally distant from the oLher, it is difficult to 
eliminate the part of the variation due to temperature at 
the higher station, but if we take as an approximation, 
however rude, the mean of the temperatures at the two 
stations as that of the vertical column, we can see that a 
considerable part of the variation at the upper station 
may be due to the expansion of the column with tem¬ 
perature 

Thus for Leh and Lahore the mean temperatures and 
difference of barometric heights are 1 ■— 

1 Tike number* are taken from the work cited by Mr, Archibald, "The 
Indian Meteorologist's Vadt by Mr. H. F, Blanford, Pt 11 pp 

176, 17S 
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Mean temp Difl nl Pressures 

o m 

January . 35'o Fa.hr 9 690 

July 74 1 M 9'105 

Novas the difference of the mean temperature of these 
two months is nearly 40°, according to what has been 
said before, the expansion of the air from January to 
July should have increased the pressure at the upper 
station by about o'8 inch (eight-tenths of an inch of 
mercury) and have diminished the difference of pressures 
by that amount. The observed diminution is, honevci, 
less than 06 inch, 4 deficiency of two-tenths, which has 
to be accounted for in some othei way 

In the case of the annual variation of - atmospheric 
pressure near the sea-lcvcl, vve have to consider only the 
atmosphere "above the station ; but m that for a high 
station we have a much more complicated problem m 
which the atmosphere below the station plays an im¬ 
portant pait, a part also which may var) greatly, according 
as the upper station is on a mountain top, on a gradually 
ascending height, or on high table land 

It was for these reasons that m the article (Nature, 
vol xix. p 6) under consideration, nothing was said of 
the annual variation on mountains or aL great heights, 
the results were obtained from observations at stations 
little above the sea level, and from them it appeared that 
for every degree Fahrenheit on the range of monthly 
mean temperature, there was a variation of from 021 
inch at Singapore, to 025 inch at Bombay and Madias, 
in the range of the monthly mean barometuc height, 
while at Pekin the amount was diminished to ‘015 111th 
The conclusion that this ratio was nearly constant in 
India referred necessarily to stations under similar condi¬ 
tions. Mr. Archibald's letter lias brought to notice a 
scries of Indian observations made .it stations farther 
from the sea and in North India, which are given in 
an interesting and useful work by Mr H F Blanford, 
Meteorological Reporter to the Government of India, 
and which merit consideration The means employed 
by me previously were derived from observations at 
standard observatories during five to tweni>-six years, 
and it was mentioned that, a* single years gave somewhat 
variable results, the monthly means from seveial years’ 
observations were necessary for accurate values In the 
cases to be found in Mr. Ulanford's work, several arc of 
observations during only two years (or even less), and we 
have no exact idea of the weight which in any case can 
be accorded to the obseivations at the stations As, 
however, the results for different stations in general con¬ 
firm each other (the exceptional cases will be noticed 
apart), I shall here form a series ol groups of stations, 
each group under nearly the same local conditions a* 
regards latitude, height above, and distance from, the 
sea The value of the variation in thousandth* of an 
inch, of pressure-range for r 3 F of the temperature- 
range, is the same for all stations in each group, with the 
exceptions referred to below 

Thus the most northerly group near latitude 30° N and 
600 miles from the sea, viz, Lahore, Delhi, Dera Ismail 
Khan, Mooltan, and Roorkee, gives the following result .— 


Mean Inti- Mean height Mean 
tude of above the annual tem 

group (X) ici (A) perature(i’) 


■ a 

3oi 660 75*2 


Mean ranges of 

Mean baro¬ 

temperature and 

metric 

pressure 

oscillation 

. 1 

for T Fahr 

1 1 

(k=**Y 

A / Uf 

. inch 

V A (/ 

39’o 0-620 

0 016 


This group extends about 450 miles from Delhi to Dera 
Ismail Khan, and the heights vary from 440 to 890 feet. 
The value of k is the someffor each station. 

The next group comprises Bareilly, Lucknow, Thansi, 
and Benares, for which the following are the values of 
the different elements — 


\ h t At Ap k 

„ feet . . in 

26 520 77 7 3 2 4 0554 0017 


the heights vary from 270 feet at Benares to 060 feet at 
Jhans] For each station k = o'oi7.' 

The third group includes Patua and Gya, and the 
values are— 

\ h t a / ay ^ 


254 


h 

feet 

2 bo 


78 5 2S ( 


o 537 0-019 


The distance between the two stations is about 70 miles; 
the heights aie 179 and 347 feet respectively, and the 
values of k are within half a thousandth of each other. 

The fourth group include* Herhampore, Burdwan, 
Dacca, Goalpara, Chittagong, CalcutLa, and Saugor 
Island, for which the values are— 


x h t a/ & p 1 

u feet in 

33 $ IOO 780 lS'7 0471 0 025 


With the exception of Goalpira and Chittagong, these 
stations all lie in the Gangetic delta, at nearly the same 
elevation, and with an extreme variation in the value of 
k amounting to o 004 inch 2 

The fifth group includes Bombay alone, the values for 
which are— 


x h t Al 4/ 1 

feet . in 

ltifc 37 7S 8 11-6 0287 O-024 

The sixth, Madra*, Negapatam, Trichinopoly, and 
Madura, with the values— 

x h t 4 / 4 / k 

Ret „ ill 

115 190 817 in 0243 0021 

The seventh, Colombo, with the values— 

x h 1 At Ap k 

feet . ill 

6A 42 813 36 0069 0'0I9 

It will be seen from this table that the value of k is a 
maximum (=» o 025) nearly under the tropic of Cancer, 
that it diminishes thenre both noith and south This 
diminution cannot, howevei, be attributed altogether at 
least to the latitude, since the value is nearly the same at 
Pekin and at Delhi. 

The variation of the value in Northern India from the 
maximum near Calcutta has an apparent relation to the 
height above the sea and the distance from it, 3 as well as 
to the amount of the temperature oscillation , the value 
of k diminishing as the others increase We cannot, 
however, relate the value to any one of the other 
variables No doubt height above the sea may have 
some influence, as has already been shown, but here 
mountain stations have been avoided , and while in the 
Lahore group the height* vary from 420 feet (Mooltan) 
to 890 feet (Roorkee), the value of k remains constant. 

It should be observed Lhat the temperaLure ranges are 
those of the stratum of air a few feet above the soil, while 
the langes of pressure include the whole atmosphere 
above each station We see that the value of k dimi- 


1 1 here appear* in be sumt difference in the valued of Ap as got by Mr 
Braun and those derived from my edition of the " Vade Meuim” fqr these 
two group* 'Ihui from my edition (1877), the value of fur Group I 11 
q fi 14, and therefore k = o 013 , there are also slight differences in the value 
of k 41 e*ch station In Group 11 h is o 017 only for B ireilly and Lucknow, 
the value for Jhansi and Benares being o 016 —F D A 
■ The figures for the fourth group have bern supplied, and the fifrh, mth, 
and seventh groups have been added u the text seemed to imply their 
intended formation by the author —E DA. 

3 Mr Archibald has considered height not to be an element, and ho cuts 
in evidence Lucknow and Sibsagar very nearly at the nme height, the 
firmer having £ = o 017 and the latter 4r = o ojB (Nati'HF, vol xz , foot¬ 
note p 54 The laLler value, however, is a mistake, for at SiUinr As 
o 01B, very nearly as at Lucknow Mr Archibald's Luniluinon 11 that it 11 
not height, but distmec from ihe sea, as the siaimns arc at widely different 
distances from iho sea We should, owing to this error, be obliged to 
reverse the conchseum, and say it is not disrance from the us, knl height, 
that la in question , but, in reality. SibtAgar Enough no! so far from the sea, 
is still as far as Patua ur Gya, with nearly the same value of k 
(See my note on this point, Nati ah, vol xxi p 131 —E D, A ] 



558 


NATURE 


[April 14, 1881 


rushes as the range of the surface-temperature increases, 
and it is certain that the ranges of the temperature at all 
the stations as we ascend above the soil , will approach 
always nearer to each other the higher we go; so that if 
we knew in what way the relation between the oscillations 
is produced, and thence, in all probability, the part of the 
atmosphere which is chiefly in question, we might And a 
more 1 constant relation between At and Ap at all the 
stations. 

I will now proceed to make some remarks which may 
aid in the study of these questions I would first observe 
with relation lo the stations in the preceding table that 
the value of k is only o 024 at Chittagong, while it is nearly 
o 029 at Saugor Island I have no doubt, however, that 
this difference is due to some local or instrumental cause 

In the first article I have, as already stated, used only 
observations made in first-class observatories. Every 
one acquainted with the difficulties of obtaining good 
observations in India, especially at out-stations, will 
understand that the mere printing of their results cannot 
give them any certain weight Thus from the tables of 
means given 111 Mr [Hanford's work, it appears that the 
value of k at Vizagapatavn is 0032, while at Cuttack less 
than 3 d to the north, it is o 025 This great difference 
would lead to the conclusion that there must be some 
remarkable local cause, or lhat there is some error in the 
observations, if the former, then farther research as to 
Lhis cause would be of the highest impoitance; the latter 
seems to ine the most probable explanation The follow¬ 
ing example, that of a station so well known as Madias, 
will show some reason for this belief. The results for 
Madras, given in the table, arc those employed in the 
first article, and deduced from observations made in the 
Magnetic and Meteorological Observatory from 1841 till 
1855 In Mr Blanford’5 tables, however, means arc 
given from observations for nine years These means 
give results markedly different from the others. 'I he 
following summary for the months of December, January, 
and June, will prove this — 


(.roup of Yc irs 

DllciiiIici 

Height uf H iro muter 
January 

June 

1B41-45 

29*954 

29 998 

29*691 

1846-50 

957 

986 

693 

1851-55 

992 

998 

702 

Means 

967 

994 

695 

1868-71 

978 

967 

671 

1872 76 

955 

926 

S02 

Mr. Blanford's j 

mean 1 ; for nine 

1 

> 965 

*944 

*744 

year*. j 

1 




Now the three means for January, each deduced from 
five years’ observations, do not deviate from the mean of 
the whole more than 00S inch, while the corresponding 
extreme deviation for June is o 7 inch Whereas the 
means from nine years, according to Mr. Blanford’s tables, 
differ by 0050 inch from the means of fifteen years, and 
the annual range, which is o 299 by the fifteen years’ 
observations, becomes only 0200 by the last senes 
Judging from the means for four years—given by Mr 
Blanford in his valuable memoir in the Phil Trans, on 
the winds of North India—which I believe lo be part of 
the nine years, the means for five years, 1872-76, give a 
range of only o 124 inch from January to June , but even 
the mean pressure for the place and the annual law of 
variation is altered by the nine-year scries, the maximum 
pressure occurring in December instead of January, It is 
essential in such investigations that some confidence can 
be placed in the observations, and if this can be done 
anywhere it is certainly in observations made at such a 
station as Madras. I have employed previously means 
deduced from fifteen years' observations in the Magnetic 
and Meteorological Observatory, but these means differ 
in a manner so extraordinary (for a South Indian station) 


from the means given by Mr. Blanford from nine years' 
observations, that this demands attention and explana¬ 
tion 1 

We see that the annual oscillation of pressure increases 
with that of temperature, and as shown in the article 
already cued, that this relation holds for two places on 
opposite sides of the Gh&ts, nearly at the same height 
within sixty miles of each other, for which the annual 
oscillations at one are twice those for the other. 

Let us now see what our knowledge from laboratory 
experiments of the laws of expansion and equilibrium of 
gases would induce us to conclude with reference 10 the 
btations m question 

In the first place, let us remember lhat the yearly mean 
temperature at Pallamcottah is about 7 0 Fabr greater 
than at Trevandrum, while the yearly mean pressure is 
the same We conclude at once from this result that the 
mean pressure docs not depend on the mean temperature. 

I stated that the mean temperature m January at Pal¬ 
lamcottah, on the east side of the Gh&ts, was 4 J Fahr. 
greater than aL Trevandrum, sixt) miles distant on the 
west side of the mountains, and that the mean pressure 
was o 065 greater at the former than at the latter Sir 
John Herschel has shown that according to our know¬ 
ledge of the expansion of gases, there should be a single 
diurnal atmospheric tide due to one side of the earth 
being warmer than the other, and this due to the expan¬ 
sion of the gases in the warmer half causing the centre of 
gravity of the air to be higher than in the other, should 
produce a sliding motion of the warmer air towards the 
coldeT 111 twelve hours. 

If such a result is what may be supposed to occur in 
the period of a clay, there cannot be the smallest doubt 
that if a mass of the atmosphere has a lower pressure and 
a lower temperature than another mass at a short disease, 
the former should flow towards the latter, and produce 
equilibrium within twenty-four hours Here, however, 
we find that there 15 a difference of pressure of o 065 inch, 
which remains during a whole monLh at a distance of 
sixty miles, and this continued difference of pressures is 
not to be explained by any known property of gases 

We see, indeed, the remarkable fact that the oscillation 
of the monthly mean pressure at one station proceeds 
quite independently of that at ihe other, and both in a 
constant rauo with the vauation of the Lemperature of the 
atmosphere in the lowest stratum. 1 All lhis is inexpli¬ 
cable by any heating action alone 

1 have omitted all notice of the aqueous vapour in the 
atmosphere. It is obvious, however, that this cannot 
explain the annual oscillation of pressure, since it is just 
when the tension of vapour is greatest, that the baro- 
metric height is least The introduction of more vapour 
into the atmosphere does not make the whole lighter, but 
heavier , and when we adopt the arithmetical operation 
of Dove and subduct Lhe vapour pressure from the baro¬ 
metric height, we find the oscillation to be greater, not 
less, than before 

It is not easy to determine Lhe variation of vapour 
pressure from the indications of the dry- and wet-oulb 
thermometers, and the exact result of the total vapour 
above the barometer cannot as yet be determined, but its 
amount will not explain the annual law, nor will it explain 
the independent oscillations in Question. I have, how¬ 
ever, long ago suggested that the humidity of the air may 
be in question, and as the oscillations of dryness or 
humidity of the lower mass are probably related to the 
temperature, the oscillations of pressure may also be 
related to them. 

Sedgwick has said, in his inaugural discourse on the 

1 Mr Broun asked me if I knew whal yelfi made up the nine, but I 
know uT do one except Mr Blxnford himself who can give a urinific lory 
answer to thia question, and he n in India, 'lhe * Vade Mecum ’’ being ap 
official wurk, ought certainly to be trustworthy.—E U. A 
3 And probably of the mean temperature of a layer of some const del able 
height, 
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studies of his University. 11 To explain difficulties m 
these questions, the atmospheric strata have been shuffled 
in accordance wiLh laboratory experiments ” Thus, for 
example, the mean pressure of the atmosphere remains, 
on the average of tne whole year, 0*038 inch lower for 
every 100 miles we poceed north in this country, a differ¬ 
ence which is called a gradient } as if it were a fall on a 
railway line, though it is really the position of equilibrium 
like that of the watery ocean, which has also a gradient 
of nearly thirty miles from the equator to the poles 

1 have previously remarked that at Bombay the maxi¬ 
mum pressure precedes nearly by a month the minimum 
temperature, while the minimum pressure is a month 
later than the maximum temperature This is also true 
for all the stations in North India At Madras, however, 
and Trevandnim, January becomes the month of maxi¬ 
mum pressure. I do not, therefore, place much weight 
on this fact as showing that the two oscillations arc not 
cause and effect The morth of maximum pressure at 
Pekin agrees most nearly with that of minimum tem¬ 
perature 

1 have stated in the first article on this subject that I 
did not admit that the oscillation of pressure was due to 
that of temperature, and therefore could not allow Lhat a 
higher annual mean temperature [would in any case cause 
a lower annual mean pressuie] From the fact that the 
annual variation of pressure and temperature in Central 
Asia is greater than 111 any other porUon of the globe, the 
greatest pressure coinciding nearly with the lowest tem¬ 
perature, and the least pressure with the highest tempera¬ 
ture, it was concluded by Mr Chambers that years of 
greatest mean pressure should also be years of lea^t mean 
temperature Now if we assume Lhat the pressuie depend-) 
only on the mass of the air and w.itery vapour in it, as the 
former is constant, and the latter, the only variable put, is 
greatest when the temperature is highest, it would follow 
that years of greatest heat should be yeais of greatest 
pressure, which is just the icverse of the conclusion 
deduced by the analogy fiom the annual variations 

Indeed, it is one of the great difficulties 111 the hypo¬ 
theses which have been proposed, to explain the annual 
variation of pressure of the mixed atmosphere, that when 
we subduet the vapour pressure, as far as our means of 
calculating this exist, we have a much larger dry air 
oscillation than before 

I gave, however, different reasons for concluding that 
the range of temperature was not itself the cause of the 
diminished pressure, although the two go nearly together 
One was that the observations of Bombay showed the 
greatest pressure to precede the lowesL tempeiature by a 
month, and this is true for all the stations in the groups 
of North India already given I also pointed out that 
were the two directly lelated, the mean pressure at Tre- 
vandrum should be greater than at Pallamcottah by nearly 
one-tenth of an inch, which is not the case, the isobars 
and isotherms having no relation to each other 

If we suppose that we have the same atmosphere over 
each station as over the whole earth, there is no possi¬ 
bility of explaining the variation of pressure by that of 
temperature. The only known property of heat which 
affects the mass has no doubt been employed to cause 
the hotter air to flow away somewhere, and surely m that 
case it should flow to the nearest colder station, where 
the pressure is less ; but we have seen that this is noL so 
in the case of Trevandrum and Pallamcottah, nor is it so 
in the valleys of the Ganges and Indus, where the oscil¬ 
lation increases as we ascend from the sea. These oscil¬ 
lations proceed with the greatest regularity, approximately 
in proportion to the temperature variation from month 
to month, and without the slightest regard to the hypo¬ 
thesis which should cause + equilibrium in twenty-four 
hours! by the sliding of the most expanded masses over 
those least so. In what way, then, can we associate 
the two oscillations if one is not the cause of the other? 


1 have long ago suggested that the varying humidity of 
the air may be in question , this m only a suggestion 
I do not mean the mere tension of vapour—as already 
stated when we try Lo get nd of that from the total 
atmospheric pressure, the subject becomes more difficult, 
the dry air oscillation being greater not less than that of 
the whole—but if we suppose that the attraction of gravity 
is not the only attraction which affects the pressure of the 
atmosphere, but that this picssure vanes through some 
other attracting force such an electric attraction of the 
sun depending upon the varying humidity of the air, and 
Lhis again depending on its temperature, we should find a 
method of relating the two variations which does not exist 
if gravitation alone is employed 

It is quite certain that many physicists will not admit 
the idea of an electric attraction on our atmosphere in the 
present state of our knowledge, hence Llie efforts to make 
expansion, and a shuffling of the atmospheric strata 
suffice We must not, however, in our ignorance, 
attempt to force conclusions in opposition to facts, and if 
these can be satisfied more easily and with greatei 
probabilities in its favour by the aid of the hypothesis of 
an electric attraction of the sun, that hypothesis will have 
a better claim to acceptation than the other 

I shall here note a Few facts which cannot be explained 
by thermic actions 

1 I have shown that on the average of many years' 
observation in our latitudes the mean piessurc diminishes 
at the rate of o 038 inch of mercury for every one hundred 
geographical miles wc proceed towards the north. This 
has been called a gradient from the similar term used in 
railway slopes; but it is no slope, it is a level of a surface 
of equilibrium like that of the sea It is the mean heights 
of the barometer at Lhe sca-level which mdirate the form, 
if we may say so, of the equilibrating atmosphere 

2 In India we have seen that the atmospheric pressuie 
oscillates at each station even when these are quite near 
to each other, independently of the known Laws of equi¬ 
librium of pressure of gases 

When we turn to the semi-diurnal oscillation of the 
barometer we are only amused at the attempts made to 
explain it by shuffling the atmospheric strata Nothing 
can be more certain than that the theones of expansion, or 
resistance to expansion and overflow, are the vain efforts 
to make the law’s of nature agree with a theory, Over the 
great ocean within the tropics, where the diurnal varia¬ 
tions of temperature are small and the air is absolutely 
without peiceptible currents for days together, the baro¬ 
meter rises and falls a tenth of an inch twice in twenty- 
four hours with the regularity of Lhe solar clock The 
action of the sun on the whole atmosphere which pro¬ 
duces this mo\ement vanes chiefly during the day hours 
at inland stations with the temperature oscillation, so 
that, as in the case of the annual variation, the fall of the 
baiometer at 4 P M is gieatei in lhe same latitude as the 
temperatuie is higher This variation occurs during the 
most complete calms; the smoke rises vertically from the 
plains of Tinnevdly , no cunent is visible in the motion 
of the clouds, yet the barometer falls at four in the 
afternoon as it aid at four in the morning, only it falls 
farther 


THE ETNA OBSERVATORY 

T HE accompanying illustration of the Observatory on 
Mount Etna is reproduced from the Memoirs or the 
Italian Spectroscopic Society It shows that the building 
is so far complete, and surmounted by its revolving dome 
for the protection of the large Merz equatorial of thirty- 
five centimetres aperture. In the engraving the volcanic 
cone appears muen nearer the Observatory than it really 
is. The work of building was suspended during the 
stormy weather of 1879, but was completed in the 
summer of last year But it cannot be said that the 
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building is yet quite finished and ready for occupation ; a j building would be ready for inauguration at the meeting 
good deal of work has yet to be done to the internal of the Alpine Congress in Catania next September 
walls, the doors and windows, flooring, &c,, besides the was premature. The Observatory will not really be ready 
scientific equipment of the building. Therefore the ; to be opened till 1882. The difficulties that have had to 
announcement by the Alpine Club of Catania that the , be contended with can only be comprehended by those 



who have visited the place , all the materials have to be 
conveyed 3000 metres above the level of the sea, and that 
during only three months m the year So that even if 
not ready till 1882, the work maybe said to have been 
rapidly accomplished. The mounting of the equatorial 


is finished and the construction of the meteorological 
apparatus is being proceeded with. The Ministers of 
Agriculture and Public Instruction are doing their best to 
provide the Observatory, by 1882, whh a director and 
a staff both of astronomers and meteorologists. 


MODE OF MASKING OR CUTTING OFF 
SHARPLY THE LIGHT FROM REVOLV¬ 
ING APPARATUS ON ANY DESIRED 
COMPASS-BEARING BY MEANS OF A 
RECIPROCATING SCREEN 

/~\WING to the optical properties of the lens employed 
in revolving lights, a formidable element of difficulty 
conies in the way of effecting a sharp cut-off on a par¬ 
ticular bearing; for Lhe direction of the axis of the beam of 
light which is projected by the lens is being continually 
changed in the horizontal plane by the revolution of the 
frame on which it is fixed. So long as the axis of this 
beam of rays points outside of lhe line of obscuration 
the light will not of course encroach on the danger arc, 
unless to a small extent, when the axis is nearly on the 
line of cut-off due to the ex-focal rays proceeding from 
the outer edges of the flame The light however will 
begin to be diminished in power from a bearing varying 
from I2 a to 21 11 outside of the line of cut-off dependent 
on the size of the lens, the light on the line of cut-off 


being diminished 10 the power of one-half. But when 
the axis crosses that line, then as the rays which come 
from that part of the apparatus which 19 still outside of 
the darkened panes of the lantern is not intercepted by 
them, the light will begin to be seen within the arc of 
danger, and as the apparatus goes on revolving the axis will 
at last point from about 12° to 21 0 within the danger-arc, 
according to the breadth of the lens which is employed. 
Owing to this peculiarity of a revolving light the difficulty 
of confining the flashes wuhin any required arc of the 
horizon by means of fixed screens is in fact an insur¬ 
mountable one. 

The mode which I have to suggest is as follows '—In 
front of the 1 evolving apparatus and on the safety side 
of the danger arc, let a light canvas or metallic screen 
be constructed for running on rollers on a slightly inclined 
rail or circular path close to the apparatus. If now a small 
projecting rod or snug be fixed to the side of each lens 
it will in revolving be brought against the edge of the 
screen, and will gradually press the screen before it up 
the inclined plane at the same rate of motion backwards 
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as that of the lens forwards. By the time the lens 
reaches the edge of the danger-arc the screen will have 
been pushed to the top of the inclined plane, and the full 
beam of light coming from the now entirely uncovered 
lens will be pointing in the required line of cut-off which 
is the border of the danger-arc But whenever the 
further revolution of the apparatus causes the snug to 
pass clear of the edge of the screen so as to free it 
from pressure, it will immediately run back again to its 
original position in front of the lens, so as to prevent any 
light being now sent forwards If that light were not at 
once intercepted part of it wouldj by the movement of the 
frame, begin to pass across the line of cut-off, 50 as to be 
seen within the danger-arc. By this continued recipro- 
cative movement of the screen as lens after lens comes 
round, the same effect will be successively produced, and 
the light will always be cut off in the line of obscuration 
as sharply as in the case of a fixed light, so that the 
flashes will never be seen within the danger-arc. 

In cases where the light has to be cut off on both sides 
of a danger-arc a similar reciprocating scieen is as 
applicable to the lenses when passing out as when passing 
into the danger-arc But in this case the lens, on leaving 
the danger-arc, will take the screen round with it up an 
inclined plane until the axis of the lens is parallel to the 
line of cut-off, when the screen will recoil and the light 
become visible with full power m the line of cut-off 

A ‘■mall spherical mask placed inside of the apparatus 
may be made to produce the same effect by reciprocating 
between the lenses and the flame. When the danger-arc 
is of small amplitude the screens, which must always be 
as broad as the lens, might come in the way of the light 
passing over the safety-arcs. To obviate this, cloth curtains 
might ne made to wind up on vertical rollers similar m 
construction to those used for ordinary house-blinds 

Thomas Sievenson 


CHLOROPHYLL ' 

A N account was given in Nature, vol. \m , p 85, 
L*- of Prof. Pringsheim’s first publication on this sub¬ 
ject. He had then found that exposure to intense light 
for a few minutes causes the chlorophyll-corpuscles con¬ 
tained in the cells of plants to Lose their green coloui , he 
also pointed out that this effect is produced not by heat 
but by light, and only in the presence of oxygen, and 
further, that the highly refrangible rays of the spectrum 
arc those which are principally concerned in it He also 
announced the discovery in the chlorophyll-corpuscles of 
a substance termed Hypochlonn 

The paper now under consideration gives a full account 
of all the observations and experiments which he has 
made up to the present time, and he considers that they 
tend to confirm the conclusions at which he had previously 
arrived. It will be well, before entering upon a discus¬ 
sion of the very difficult questions which are raised, briefly 
to enumerate the principal new facts which he now brings 
forward. 

In the first place, he is able to Lhrow some light upon 
the intimate structure of chlorophyll-corpuscles by means 
of a new method for investigating them. This method 
consists in treating them with a dilute acid (eg. 1 vol. of 
glacial acetic acid to 2 of water, or 1 vol. of picnc acid 
to 3-6 of water, or 1 vol. of sulphuric acid to 20-40 of 
water, or 1 vol. of strong hydrochloric acid to 4 of water), 
or warming them in water, or exposing them to the action 
of steam. The effect of this treatment is to cause the 
escape of the chlorophyll from the corpuscle, together with 
certain fluid or semi-fluid substances which accompany it, 
m the form of viscid drops, leaving the ground-substance 
of the corpuscle as a colourless, apparently protoplasmic, 
hollow sphere, with a much perforated wall. 

1 "Unianuchuiwen ilb« Lirhtwirkung und Chlorophyll function ih der 
Pfluna," by PtcjI. N, Pnnpheini {JahrbiUKirftir Wtis Bet , lid XII , 
Haft 3 Lcipaig, 1BB1) 


These viscid green drops, when produced by the action 
of warm water or of steam, appear to consist of an oil 
which holds the chlorophyll and other substances in 
solution. When they are produced by means of a dilute 
acid, they appear to contain a substance which is not 
present when they are extracted by warm water or by steam. 
Certain dark brown masses make their appearance which 
are of a tolerably firm consistence and of vaiying form. 
These gradually become harder, and assume a crystal- 
loidal appearance, probably, as Prof Pringsheim suggests, 
in consequence of a conversion into resin of the oily 
matter which is present; but it 15 by no means the whole 
of the substance which thus solidifies, but only a certain 
constituent of it The colour of the mass is doubtless due 
to the presence of altered chlorophyll, and this may affect 
even the crystalloids, but they may be obtained colourless. 
It is to the substance which assumes the crystalloidal 
form, or rather to some substance pre-existent in the 
chlorophyll-corpuscle from which these crystalloids are 
derived by the action of the acid, that Prof Pringsheim 
gives the name of Hypochlonn 

He meets the doubts that may arise as to the chemical 
individuality of this substance, as also the suggestion that 
it may be a product of the alteration of the chlorophyll, 
by pointing out that it cannot usually be obtained at any 
one time from all the corpuscles oF a given cell It is 
therefore a substance which, as it is present in some and 
not in others, cannot be derived from chlorophyll which 
is present in them all, and which probably bears some 
definite relation to the metabolic processes going on in 
the corpuscles 

Since no hypochlonn can be obtained from cells 
which have been warmed in water or acted upon by steam, 
it appears that this substance is decomposed by heat. 

After giving a detailed description of the arrangement 
of the apparatus used in his observations, Prof, Pnngs- 
heim goes on to give an account of the effects produced 
by exposure to intense light in the different parts of which 
the cell consists. lie again insists that none of the 
following phenomena can be the results* of excessive 
heating of the object, for he found that cells not containing 
chlorophyll (eg colourless zoospores) could bear Lhe ex¬ 
posure for half-an-hour without injury, and further, that the 
phenomena weie produced more readily by blue or green 
light than by red light which has a much greater heating 
effect The principal phenomena observed are as 
follows — 

1 The colouring-matter 

The chlorophyll-corpuscles lose their colour in a few 
minutes, but this does not take place when oxygen is not 
present, nor in red light There is no trace of chlorophyll 
left in the corpuscles. Prof. Pringsheim is therefore of 
opinion that its decolonsation 15 a phenomenon of oxida¬ 
tion, and that the products are gases. Further, this dis¬ 
appearance of the chlorophyll is not prevented by the 
aosence of caibonic acid gas. The corpuscles which have 
lost their green colour do not regain it, although the cell 
in which they are contained, still continues to live, on 
this account Prof F'nngsheim regards the decompo¬ 
sition of chlorophyll as a pathological and not as a 
normal process 

Colouring matLers, other than chlorophyll, which occur 
in the cells of plants, are likewise decomposed, but not 
all of them. Thus, -the blue pigment of the Phycochro- 
mace*, the brown of Fucus, Lhe red of the Flonde*, the 
orange of the corolla of Calendula, the blue in the cells 
of tne staminal hairs of Tradtscantm virgintca^ dis¬ 
appear, but the blue pigment in various flowers is not 
decomposed by exposure to intense light 

2 Tne ground-substance of the chlorophyll-corpuscle 1 
and iheiT contents 

If a cell of Nitella or of Splrogyra be killed by the 
action of heat, for instance, the chlorophyll-corpuscles of 
the one and the spiral band of the other will absorb water 
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and swell up If the cell has been killed by prolonged 
exposure to light, no such absorption of water will take 
place. 

Prof Prmgsheim mentions starch, oil, and tannin as 
commonly occurring in the chlorophyll-corpuscles 1 ; these 
substances, which contain a considerable proportion of 
oxygen in their molecule, are not affected by the action of 
light 

3 Hypoclilorm 

No trace of this substance can be detected in cells 
which have been exposed 

4 The protoplasm of the cell 

The turgidiLy of exposed cells is lost, the protoplasm 
readily allows colouring matters to pass through it, and 
treatment wiLh plasniolytic reagents produces no contrac¬ 
tion In a long cell, part of which has been exposed to 
the action of light, it is only the portion of the proto¬ 
plasm which has been exposed that exhibits these altera¬ 
tions 111 its pioperties Moreover, these changes .are 
apparently accompanied by a perceptible loss of sub¬ 
stance 

A brief exposure causes an aircst of tlie rotatory move¬ 
ments of the protoplasm in cells which exhibit it If Lhc 
exposure has not been prolonged, these movements will 
recommence aftei a time If a poition onl> of such a 
cell be exposed for not too long a time, the movements 
will be arrested in the exposed portion, wheieas it con¬ 
tinues in Lhe rest of the cell. 

5. The cell-wall 

The only effect which the exposure pioduced on cell- 
walls appears to have been that the cells of the more 
delicate filaments of species of Spirogyra and Mesocupus 
become isolated 

The folio wing are the general conclusions which Prof 
Prmgsheim draws from Lhe facts which have been stated 
above He concludes that the injurious effects produced 
by the exposure of a cell to intense light in an atmosphere 
containing oxygen, are due to an increased oxidation of 
certain substances which are essential to its life The 
rays which are active in this process arc not those which 
reach the interior of the cell after having passed through 
the chlorophyll-corpuscles, but those which reach it 
directly He finds, it is true, the cells which do not con¬ 
tain chlorophyll arc, on the whole, lest* sensitive to the 
action of light than those which do contain it, but there 
are no grounds for believing that this greater sensi¬ 
tiveness is due to the absoiption of an> light-i ays by the 
chlorophyll. On the contrary, the presence of chlorophyll 
in a cell seems iaLher to dimmish than to increase the 
oxidising action of light Facts are adduced to show 
that chlorophyll exercises a protective influence in this 
respect, and it is further pointed out that the death of the 
cell, when exposed to intense light, takes place bijore the 
complete decolonsation of the chlorophyll-corpuscles has 
been effected The greater sensitiveness to the action of 
light of a cell containing chlorophyll is ascribed to the 
presence in it of the readily-oxidisable products of its 
assimilatory activity, and of these hypochlonn is the most 
important 

Prof, Prmgsheim’s theory of the function of chloro¬ 
phyll is, then, (1) that the respiration of a cell is increased 
by exposure to light , (2) that, in consequence of the 
absorption which takes place when light passes through 
chlorophyll, the presence of chlorophyll in a cell tends to 
counteract the influence of lipht, so that, when the light 
is not intense, the respiration of the cell is so far 
diminished that processes of reduction can take place 
within it, but when the light is very intense the chloro¬ 
phyll itself undergoes decomposition, and the death of the 
cell is brought about by the excessive oxidation of certain 
of its essential constituents. 

T He quote! the obaervaLiwis or Bnoni to prove that oil, and nol starch, II 
the substance which 11 formed in lhe chlorophyll corpuscles of lhe Musmce*, 
without bcinn aware, apparently thit Buosrs rciulu h'we been shown to be 
incorrect by Holle and Godlew<iki (“ Flora " 1677) 


After having stated his own views, Prof Prmgsheim 
proceeds to criticise the current hypotheses concerning 
the function of chlorophyll. The first of these is the one 
according to which chlorophyll is itself converted into 
carbohydrate in the assimilatory process. It is not easy 
to understand, from a chemical point of view, how such a 
conversion can be effected in the plant, and it becomes 
quite impossible when it is shown, as Prof Prmgsheim 
has done, that chlorophyll does not undergo any per¬ 
ceptible change when it is exposed to light in an atmo¬ 
sphere containing carbonic acid but no oxygen. The second 
relates to the absorption-spectrum of chlorophyll. The 
question naturally arises as to whether or not the rays 
which chlorophyll absorbs are those which effect the 
reduction of carbonic acid and water m the chlorophyll- 
corpuscle That it must be answered in the negative is 
clear when it is boine m mind that the maximum, of the 
decomposition of carbonic acid does not coincide with 
the maximum of absorption in the chlorophyll-spectrum 
From what source, then, is the energy derived which is 
necessary for this reduction ? It is derived, according to 
Prof Prmgsheim, from light-iays absorbed, not by the 
chlomphyll, but by the other cell-contents He is of 
opinion that the chlorophyll takes no direct part in this 
process 

The next question which is dealt with is the existence 
of an optimum intensity of light for the decomposition of 
carbonic acid Prof Prmgsheim does not consider that 
this is the intensity which effects the greatest evolution of 
oxygen, for, from his point of view, the amount of oxygen 
given off at any time is the resultant of the action of two 
distinct processes, respiration and assimilation, both of 
which are affected by the intensity of the light. He 
concludes that, so far as an actual gain of carbon is 
concerned, there is no general oplimum intensity He 
applies this mode of reasoning also to lhe question of the 
lelative activity of the different rays of the spectrum in 
the process of assimilation The green and yellow rays 
have been found to be mme active than the blue, because, 
as he points out, they are not absorbed to the same 
extent by the chlorophyll, and not because they are 
endowed with any special reducing power Finally, he 
proceeds to the discussion of the fact that the volume 
of an atmosphere in which green plants are exposed to 
light remains constanL This fact has led to the conclu¬ 
sion lhat, since the volume of carbonic acid decomposed 
and of oxygen exhaled is the same, the substance formed 
in lhc process is a carbohydrate Prof PringshemV s 
inference fiom this fact is very diffcient He argues that 
since oxidation and reduction are going on simultaneously, 
the substance formed contains a smaller quantity of 
oxygen than a carbohydrate,—in fact a quantity which 
is smaller by just Lhat amount of oxygen which has been 
used up in respiration 

Slated in the briefest possible manner, Prof Prmgsheim^ 
principal resulis are as follows — 

1 That the presence of chlorophyll favours the assimi- 
latory activity of the chlorophyll-corpuscle m consequence 
of tnc absorption, by the chlorophyll, of light, which 
would promote the respiratory activity 

2 Tnat hypochlonn is the substance which is the first 
visible product of this assimilatory activity, and that the 
other substances (starch, glucose, oil, tannin) which 
are found in chlorophyll-corpuscles are derived from 
hypochlorin by oxidation This conclusion is based upon 
the general occurrence of hypochlonn in chlorophyll- 
corpuscles, upon the fact that the amount of hypochlonn 
in a corpuscle varies inversely as the quantity of starch 
which is present, and upon the observation that hypo¬ 
chlonn cannot be detected in seedlings until they have 
been exposed to light of such an intensity as to enable 
them to assimilate. 

It is of interest to note that hypochlonn makes jts 
appearance at the later stages of germination in seed- 
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lings of various species of Pinus which have grown in the 
dark, inasmuch as it has long been known that these 
plants become green in darkness. 

This paper cannot be regarded as other than a most 
important contribution to our knowledge of the physio¬ 
logy of plants, and it will be readily admitted that Prof 
Pnngshenn’s theory of the function of chlorophyll is at 
least as satisfactory as any which are now current Put 
although the number of facts upon which the theory is 
based is large, yet the evidence m favour of it can hardly 
be considered to be complete at present , there are 
certain points which require further elucidation For 
instance, Prof. Pringsheim regards the chlorophyll of a 
corpuscle as undergoing no change under ordinary circum¬ 
stances, but it 15 difficult to reconcile this view with the 
fact that an alcoholic solution of chlorophjll loses its 
colour under the same circumstances, Then again, as 
to the source of Lhc reducing energy in the process of 
assimilation, if the rays absorbed by the chlorophyll are 
not directly concerned in it, it is most desirable that more 
information should be obtained as to the nature of the 
rays which are active, and as to the particular cell-contents 
which absorb them Further, the coirectncss of the 
principle that an increase in the intensity of light to 
which a cell is'expoaed produces an increase of its respi¬ 
ratory activity, needs more direct and general e\pei imental 
confirmation than is given here In his views as to the 
respiratory function, he appears to insist too strongly that 
the chlorophyll-corpuscles are to be regarded not only as 
assimilatory, but also as respiratory organs. It is not 
easy to see that any of the observations which he gives 
in this paper directly suggest such a view, on the con¬ 
trary, they tend rather to show Lhat exposure to intense 
light increases oxidation in the whole of the protoplasmic 
cell-contents Prof Pnngsheim evidently desires to bring 
out that hypochlonn is the substance which undergoes. 
oxidation in the cell, and since it is present exclusively 
or nearly exclusively 111 the chlorophyll-corpuscles, he 
considers that these bodies are the especial seats of the 
respiratory process. His observations, however, do not 
warrant this conclusion, *hat they prove is that the 
hypochlonn in the chlorophyll-corpuscles is oxidised when 
they are exposed to intense light in an atmosphere con¬ 
taining oxygen, and that certain changes (including a loss 
of substance) take place in the rest of the protoplasm, in 
consequence, doubtless, of the excessive oxidation of some 
substance or substances which it contains His view 
may be fairly met with the prion objection that it is 
highly improbable that the same organ should be the seat 
of two such opposite functions as respiration and assimi¬ 
lation. The true physiological significance of the chloro¬ 
phyll-corpuscles becomes apparent when it is borne m 
mind that assimilation does not take place in cells which 
do not possess them, whereas respiration proceeds actively, 
perhaps most acLively, in such cells. 

Ana, finally, as lo hypochlonn, it is to be hoped that a 
method will be devised for the extraction of this substance 
in such quantities as to allow its properties to be studied 
and its chemical composition to be ascertained. The 
curious fact that hypochlonn cannot be detected in plants 
which are not distinctly green (Diatomace*, Fucacede, 
&c ), is worthy of further investigation. 

These desiderata may perhaps be supplied in the future 
publioations on this subject which Prof Pringsheim 
promises Sydney H. Vines 


NOTES 

We take the following from the Tunes —At ihelr meeting 
lait week the President and Council of the Royal Society selected, 
from the whole number of fifty-twa candidates for the fellowship, 
the following fifteen to be recommended to the Society for ekcLion 
at the annual meeting on June 2 next — W. £. Ayrton, H. W. 
Bain, J. S. Bribtowe, W. H. M. Christie, G. Dickie, A. 13 . 


Kempe, A. MacaJiBter, H. McLeod, J A Phillips, W. H. 
Preece, B. Samuelson, M.P , B. B. Stoney, R H. Traquair, 
Rev. II. W. Watson, C. R. A Wright. 

A conversazione of the Society of Telegraph Engineers was 
held in honour of Prof. Helmholtz in the rooms of Univer¬ 
sity College on Monday night. Among those who were present to 
meet the guest of the evening were many eminent English men 
of science. Many of the members of the Society and other 
had lent instruments and apparatus showing some of the pur¬ 
poses to which electricity has recently been applied, and also the 
means by which electrical research is still being carried on. 
On entering the College grounds the visitors saw a very 
prelty effect caused by one of Mr. Crompton's electric 
light", which had been placed on the top of the portico 
The recepLion-room itself was lit up with litLle incandescent 
electric lamps on Mr Swan's principle 1 hey were arranged 
m bunches of three or four in ground glass globes suspended 
from the ceiling, and in fact at first sight they looked, like 
very brilliant gas-burners, no wues being visible. On each 
side and down the centre of the room were placed tables on 
which were arrayed all the newest inventions in electrical science. 
On one it was demonstrated how perfectly easy it was to manage 
Mr, Swan's lamps, taking one lamp out of the stand and 
putting ill .A new one occupying only a few ^econd^, there being 
no binding-screws or switches Lo attend to Perhaps the most 
interesting experiment of the evening was the transmission of 
pictures of natural object 1 ; by telegraph, the picture of a butter¬ 
fly being most beautifully transmitted by means of a selenium 
plate. This was shown by Mr. Shelford Bidwell’s telephoto- 
graphic maclunc Mr. Latimer Clark exhibited some rare books 
on electricity and magnetism, autographs and portraits of emi¬ 
nent electricians; also a portion of the original telegraph line 
which was laid by the late Sir Trancis Ronalds in 1816, with 
the original model of Ronalds’ telegraph, the original type cast 
for the Morse telegraph, with autograph of Pi of. Mor^e, and 
a pur Hun of line laid by \V. F. Cooke m 1837 Mr. CoLterell 
of the Royal Institution exhibited a very delicate mercury elec¬ 
trometer on Lippmans principle, belonging to Prof. Dewar; 
and Mr. Robert Sabine performed some pretty experiments 
illustrating the cause of the motion of the mercuiy Mr. Struh 
showed the beautiful apparatus made by him to illustrate Prof. 
Helmholtz’s vowel theoiy, and Mr Preece performed several 
experiments 111 explanation of the remarkable sounds pro¬ 
duced by intermittent light on solid, liquid, and gaseous 
matter. Mr. George Lund, of the firm of Messrs. Lund 
and Blocklcy, exhibited same synchronous clocks for the Lon¬ 
don, Chatham, and Dover Railway Company for coupling 
up two ordinary telegraph lines at 10 a.m., in order to 
send the lime current. They also applied to the clock a 
novel automatic arrangement of their own invention, by which, 
at two minutes to loam, daily, the current wdl ring a warning 
bell, couple up and block against false currents two ordinary 
Lelcgraph wires, then at 10 a,m the clock sends the time- 
current of two seconds’ duration, giving time to the clocks in 
circuit. Immediately upon the termination of the two seconds’ 
current the lines will be automatically re-esLablished as distinct 
lines for their ordinary telegraph purposes. All present were 
pleased to have the opportunity of inspecting Prof Kennedy's 
engineering laboratory, where the machine for testing the strength 
of materials up to fifty tons was seen in operation, and various 
pieces of brass and copper were tested. Ihe machine-tools 
were in operation, and a steam engine of peculiar construction 
driving them. We look forward with interest to the scientific 
results we may expect to be brought to light with the testing- 
machine. The President (Prof Carey Foster) showed some 
in teres ting electrical mstiuments; Mr. Richard Anderson a 
portable galvanometer for testing lightning-conductors , Profe*- 
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son Ayrton and Perry a variety of apparatus, as also Siemens 
Brothers, Newall and Co., and others Prof Helmholtz ended 
on Tuesday his visit to London, and went with Mr Spottiswoode, 
president of the Royal Society, to lus country house at Coomhe 1 
Lank, Seven oaks. From thence he proceeds to Dublin l to 

receive an honorary doctor's degree from the University of that 
city 

The Nntiunal Fineries Exhibition will be opened at Norwich 
by the Friuce of Wales on the 18th inst. The delay m opening 
it has been caused by the necessity for enlarging the space to 
admit of satisfying the numerous applications that have poured 
in. Every point connected wiLh the grow th and nurture of fish, 
the modes of capturing them, the condition of the fishermen will 
be illustrated The aquaticfauna of Norfolk and Suffolk will be 
a special feature, as also fish eating birds. The Earl of Ducie, 
Viscount Poweiscuurt, Lord Luvat, Mr Spencer Walpole, and 
Prof lluxlcy, H M. Inspectors of Fisheries , and Mr. Calcraft, 
Permanent Secretary to the Board of Trade, have been appointed 
by the Home Secietary to act as Her Majesty b Commissioners. 
In addiLiou to a luige number of special money prizes, Go 
vemment gold, silver, and bronze medaE, diplomas of honour, 
will be awarded by the jurois Prof Huxley will give an 
address on the occasion. 

Museum No l in the Royal Gardens, Kew, will be reopened 
to the public on Easter Monday, after being closed during the 
winter. It has been enlarged by the addition of a new wing^ 
terminating m a wide staircase with ascending and descending 
flights The expense has been borne by the India Office in con¬ 
sideration of the maintenance at Kew of the bolanico-economicil 
collections recently forming part of the India Museum, The 
whole collections have been entirely re-arranged by the curator, 
Mr. John Jackson, A.L S. On the staircase has been placed a 
large painted window, presented to the museum by Aldeiman 
W J R Cotton, M.P This window represents the successive 
stages of cotton cultivation and manufacture Amongst other 
recent additions to the museum may be mentioned a series of 
models of farm and garden vegetables prepared and presented 
by Messrs button of Rending \ a collection formed by Col. 
Pearson, who lias charge of the Indian forest-students at Nancy, 
of the various objects manufactured in France from native-grow'n 
woods, a further senes of vegetable products and manufacLuied 
articles, collected in Afghanistan by Surgeon-Major Aitchison 
The collection of portraits of botanists has also been much enlarged 
and re-arranged An oil portrait of Thomas Andrew Knight, 
F.R S , well known for his classical researches in vegetable 
physiology, has been presented on behalf of the family by Sir 
Charles Rouse Boughton, Bart. 

This President of the United States of America has notified 
to the French Government his intention of appointing a special 
commission to preside fiver the arrangement of the American 
Section et the Electrical Exhibition. A number of commis¬ 
sioners have been already selected fer the purpose. M. 
Philippart has written to M. Berger, placing at his disposal 
■ ram nl 4000^. for the be«t Bystem presented cF transporting 
electric force at a d’sbmce, 

On Sunday week a deputation composed of eminent repre¬ 
sentatives of French science waited upon the venerable M 
MiLne-Edwards to present him w ith a medal in commemoration 
of the completion of the great naturalist’s work on Comparative 
Physiology and Anatomy. Warm congratulatory addresses were 
■n*d» by MM. Quatrefages, Blanchard, and Dumas, the last 
speaking of himself u the oldest of M, Milne-Edward's friends. 
In thanking ihe deputation the recipient of thu well-earned 
honour was naturally much moved 

On March 26, in presence of the Minister of the Interior, the 
Commission of the Observatory, several State functionaries and 


men of science, there were repeated at the Brussels Observatoj-Y 
experiments with Van Rysselberghes 1 telemeteorograph, which 
prove that the registration of the meteorological elements by 
this instrument may be made automatically at very great dis¬ 
tances (several hundred kilometres) The author explained to 
Ihe Minister a plan of International Telemeteorography, the 
realisation of which would be of the greatest utility for the 
scientific study of the atmosphere, and which would render 
possible the prevision of the weather. 

The destruction caused by the Chio^ earthquake has been 
even greater than we stated last week The Constantinople 
Correspondent of the Daily News sends some interesting portico 
lars - The temperature on the 3rd was heavy and oppressivei 
and the horizon was broken by brood (lashes of light that seemed 
to denote a coming storm In all this atmospheric disturbance 
however the inhabitants saw nothing extraordinary, and were far 
from being alarmed by what they fancied would result in a 
thunderstorm At ten minutes to two in the afternoon a temfic 
shock was felt, bringing three-fourths of the houses in the tow n 
to the ground like so many pocks of cards, and burying a 
thousand persons under the falling ruins Then commenced a 
fearful scene of horror The ground rocked and danced, 
kneading the ruin already formed into an unrecognisable mas 1 ; 
of stone The survivors ran hither and thither, not knowing 
where to flee to escape the horrible fate that menaced Lheui, and 
were tossed and flung about by the heaving earth, like feathers 
m a breeze Even those who gained the open country were by 
no means safe The earthquake attacked not only the towns and 
villages, but worked its ravages in the hills and mountains of 
the island Enormous masses of rock and earth came rushing 
down the hill-sides, carrying all before them, bounding far into 
the plains, and tearing roads in the solid rocks of the mountain 
such as might have been formed by a torrent a thou and years 
old The town presented a pitiable spectacle. GreaL fissures 
and crevices yawned in the streets, walls were falling with a 
crashing report, and entire buildings crumbled in fragments to 
the ground In many places whole streets had disappeared, and it 
was hard to say where the different w ell-known buildings had stood. 
The ground still heaved and tossed, bringing fresh buildings to 
the ground at every moment, and hurrying innumerable victims 
to destruction. It is impossible to say what the number of 
victims would have been if a second shock bad not displaced 
the ruins formed by the first and thus permitted thousands of 
sufferers to escape or to be rescued by others from the horrible 
imprisonment to which they had been condemned. All the 
fissures and crevices run from east to west. In the country'the 
effects of the horrible upheaval have been even more terrible 
than in the town The shocks are now, April 8, diminishing. In 
all there were counted 250 since the first three awful upheavals 
which destroyed the greater part of the island A telegram of 
the 12th states that earthquake shocks of considerable violence 
have recommenced m Chios, and it is estimated that barely 
twenty louses now remain habitable in the whole island Forty- 
five villages have been totally destroyed, and in many localities 
the population ha* absolutely disappeared. 

m 

Somf slight shocks of earthquake were felt on the morning of 
the 5th inst, at San Cristobal, Cuba, A violent shock was felt 
at two o’clock on Sunday morning throughout the centre of 
California. Earthquakes were reported from South Hungary on 
Wednesday last week. 

The Daily News Naples correspondent, telegraphing on the 
6th, states that Mount Vesuvius was displaying greater activity. 
Abundant streams of lava were descending northwards, and 
greet numbers of smoke fissures had opened round the crater, 
some at loo metres distance from the centre of eruption. 



April 14, 1881] 


NATURE 


565 


Prof. C. V Riley has just published, in the Second Report 
of the United States Entomological Commission, “Further 
Facts about the Natural Enemies of Locusts,'' meaning, of 
course, by the latter term, the Rocky Mountain pest in particular 
Ilfs observatious entirely concern insect parasites. The most 
interesting are on (he habits of two specie-i of Dipttra , allied to 
Botnbyhus , the larvce of which feed on the eggs of “locusts " 
The plate (xvi ) illustrating the subject is above praise, not only 
on account of the scientific accuracy shown in the drawiugs 
(which are by the author), but also as regnrds the reproduction 
of them by the “ lithocaustic " process adopted by a Baltimore 
firm We have seen other plates of entomological subject* 
emanating from the same firm, and the impresbion formed on our 
mind is that no other process is equally adapted for the purpose. 
Why cannot some of our own enterprising “lithographer',' 1 
produce the same result ? 

The following are the lecture arrangements after Easter, at 
the Royal Institution —Prof. Dewar, M A., F.R.S , six lectmes 
on the Non Metallic Elements, on Tuesdays, April 26 to May 
31 , Prof Tyndall, D C L., F.R S„ six lectures on Paramag¬ 
netism and Diamagnetism, on Thursdays, April 28 to June 2 , 
Prof H Morley, three lectures on Scotland's Tart in English 
Literature, on Saturdays, April 30, May 7, 14 ; one lecture on 
Thomas Carlyle, on Tuesday, June 7 , Mr, E C. Turner, 
Lector at the University of St Petersburg, five lectures on the 
Great Modern Writers oF Russia, on Saturday**, May 21, 28, 
June 4, 7 'hursday, June g, and Saturday, June 11. The Friday 
evening meetings will he resumed on April 29, at 8 p.m. Prof, 
J S Blackie, F R.S E., will give a discourse on “ r lhe Lan 
guage and Literature of the ScotLish Highlands," at 9 p m. 
Succeeding discourses will probably be given by the lion G 
C Brodnck, Mr. Francis Galton, Mr W. H. Pollock, Prof 
II, E Ruscoe, Prof. W. G Atlamv, and Prof Dewar 

THE usual course of Mayfair Lectures w ill commence, under 
the auspices of the National Health Society, on Friday, April 22, 
at 23, Hertford Street, Mayfair The list of lecturers will this 
year include the names of Dr Siemens, h.R S , Dr Robert 
Farquharson, M.P , and Prof Fleeming Jenkin. 

We are glad to find from an announcement in the current 
number of the Quarterly Journal oj Micronopical Science that 
Dr. C T Hudson, of Manilla Hall, Ln^tol, Is preparing a 
volume for the Kay Society on the “ British Rotifers " Dr 
Hudson is known not only for his numerous contributions to our 
knowledge of this group, but especially for his discovery and 
excellent illustrations of one of the most important members of 
the group (Pedahon). Dr. Hudson will have the advantage of 
the use of Mr F H Gorged beautiful drawings of Rotifer-., 
which that observer has placed at his disposal* 

A LARGE party of the Members of the Geologists’ Association 
were on Saturday last conducted through the Geological Depart¬ 
ment of the British Museum (Natural History), South Ken¬ 
sington, by Dr. Henry Woodward, F R_S , &c., the Keeper of 
that Department, 

Apropos of the meeting of the French Association at Algiers 
the Revue ScienUfique fnr April 9 devotes most of da .space to a 
series of articles on Algeria, its colonisation, statistics botany, 
anthropology, hygiene, and zoology, 

The additions to the Zoological Society’s Gardens dnnng the 
pa*t week include a Macaque Monkey {Afacaau eynomolqus) 
from India, presented by Mr, R J. Short; a Common Pora- 
doxure (Patadoxurus typur), from India, presented by Mr. C W, 
C Fletcher; a Vivemne Cat (Feiis vwerrind) from India, pre. 
■ented by Major C. R. Oxley : two Squirrel-like Fhalaugers 
(Belideus sefureus) from Australia, presented by Mr D. W. 


Barker , three Paradise Whydah Birds ( Vidua paradisea), a Pin- 
tmled Whydah Bird [J r tdua pnnnpahi ), a Red shouldered 
Weaver Bird (Urobraehya aonllans), a Red-beaked Weaver Bird 
[Quelea sanguimmftns), a Wienei’s finch ( Pyttha wienen), two 
Yellow rumped Seed Lalcrs (CntAa&ia chry\opyga)i fain Mozam¬ 
bique, prebentedby Mr Maurice C Angel, F.Z S. , tuo laughing 
Kingfishers [Dacelo giyatitta) from Australia, presented liy Mr 
Edward Trelawny , an Alexandrine Parrakeet (Palaortns ale *- 
andrt) from India, presented by Mr Henry Day, a Common 
Gnnnet [Sula /wm), British, presented by Mr G Randall, a 
Common Marmoset {Hapale ja<rhus) from South America, 
deposited; an Indian Chevrotain ( Tratpultts memmna) from 
India, six Weeper Capuchins [Cebus capucinus) from Brazil, four 
Chestnut-eared Finches {Antadina eastanatis) from Australia, 
three Common Crowned Tigeons (Goura coionata ) from New 
Guinea, an American Tantalus (/ an led us loculator ) from South 
America, purchased, two Sclalcr’b Curassows {Ciax xilater 1 
& 9 ) fiom Sfuilh America, on approval, an Indian Darter 
[Plotus Mtlafioga\/cr) from lndii, received in exchange. 


GEOGRAPHICAL NOTES 

The Royal Medals of the Geographical SocieLy have tins 
week been awarded as follows —The bounder’s Medal to Major 
Serpa Pinto, “ foi his remarkable journey across Africa, from 
Bcngueln to Natal, during which he explored nearly 500 miles of 
new country, defined the fluvnl sy c tcro* of the southern slopes 
oF the Benguclan Highlands, and fixed the position of numerous 
places by a senes of astronomical observations , also for the 
admirable account of his journey, now 111 course of publication 
in London, containing numerous original maps, tables of 
observations, and a large amount of valuable and exact in forma¬ 
tion regarding the African interior , ” and the Patron’s Medal to 
Mr Benjamin Leigh Smith, for his discoveries on the south 
coast of Franz-Jusef I and during last summer, as well as for his 
previous exp ditions along the north cast land of Spitzbergen 

At the meeting of the Geographical Society on Monday last 
Mi. R. N. Cust read a paper by Col Tanner on Kfthn^Lan and 
the Smh-posh Kafirs of the Hindu Kush. The paper, which 
was hardly a geographical one in any sense, dealt chiefly with 
the inhabitants of the Valley of Dara Nur and the Chilean 
tribe, and Lo a less extent with the Kafirs, who nre called M Mah- 
posh” from their wearing black clothes, and furnished some 
very interesting information regarding their manner and customs 
Some philological notes had also been sent by Col. Tanner, hut 
these will be communicated to the Asiatic Sociely. borne of 
the more sinking passages in Col. Tanner's notes, if we re¬ 
member rightly, w ere read at the Swansea meeting of the 
British Association. As much interest attaches to Kafinstan and 
the Kafir^, and the lcsulla expected from Col Tanner’s exjiedi- 
tion were so eagerly looked forward to, it was rather disap¬ 
pointing to be told by Col Yule that we hue even now learned 
tio mire than wai buried in the record of a Jesuit Missionary's 
travels some 200 years ago. No doubt had his health not failed 
al the critical moment, and compiled him Lo return to India, 
Col Tanner would have succeeded in penetrating into 
Kafinstan itself, and collected valuable geographical infor¬ 
mation. 

The Society formed at Milan for commercial explore lion 
in Africa Is showing increased activity, and has despatched 
another expedition to Tripoli, under the command of Cnpt 
Campeno, who is accompanied by Signor Cingin, an ex-cavairy 
officer The principal objects of this expedition aietbe explora¬ 
tion of the Gulf of Bomba, and it will particularly examine the 
ports of Tobruek and Derna, not far from the Egyptian frontier. 
Capt. Cam peri 0 will afterwards make an attempt to penetrate 
into the interior of the oasis of Jazabud, in order to open com¬ 
mercial relations with its inhabitants 

We are glad to learn that there is good hope that Col. 
Flatters and many of his followers, who were reported to have 
been massacred by the Touaregs, are still alive, though probably 
retained as prisoner*. 

Doctors Sthwfinfurth and Riemck, who have been 
travelling m FjtvtV left Cairo last month to exolore the island 
of Soc 
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Prof. I. B. Balfour visited the island on behalf of our Zoological 
Society. 

The April number of PtUrmanns MUthtilungm has a long 
article, with map, on Mr A. Forrest's expedition through 
North- WcBt Australia in 1S79, Herr Clemens Denhardt con¬ 
tinues his paper on Researches in Equatorial East Africa; 
Herr F v. Stein gives details on the new French land fortifica¬ 
tions, with map, and there are several interesting Letters from 
Dr. Junker, on his experiences in the Niam-Niam country. 

No, 2, for 1680, of the Bulletin of the American Geographical 
Society contains an unusually interesting paper by Prof. J. B. 
M'Master, of Princeton College, on the Bad Lands of Wyoming, 
in uhich he endeavours to trice out their geological history , 
Mr. B. R. Curtis describes his journey round the world , and 
there is a historical article on Arctic Exploration by the Rev 
B. F De Costa. 

The Bulletin of the Antwerp Geographical Society (tome v 
fasc. 6) contains a paper of considerable value by the Abbe van 
den Gheyn, on the present state of research with regard to the 
primitive cradle of the Aryan race. M. A Baquct contributes a 
paper on the fauna and the chace in the countries of South 
America watered by the Paraguay and the Parana. 


CHEMICAL NOTES 

U, HeiNDL has recently mode investigations into the com¬ 
pounds of calcium chlonde with ethyl alcohol, isobutyl alcohol, 
and amyl alcohol, ail l has obtained the following formulae :— 
CnCl,. 3(C 9 H b O) ; CaCl,. 3(C 4 H lu O); and CaCl a . alC'HuO) 

IN continuation of his investigation of the action of hydro¬ 
chloric acid on metallic chlorides, already referred to in these 
notes M- Ditt4 describes several new compounds of this acid 
with mercuric chloride, viz , 

aHgUj. 4HCI. 7H.0 . aHgCl,. 4HCI. 7*^0 ■ 
lHgCl, IIC1 6H a O . 4 HgCl a . 2UC1 9ll a 0 and 
jHgCl . HC1 5H a O. 

MM. FoUnuE AND LfcW describe (in Compt rend ) the 
artificial preparation of the basaltic minerals pendote and 
labradorite, by prolonged heating of a homogeneous mixture 
of the constituents of a basalt rich in olivine 

Dr. A. R Leeds has receutly examined the action of nitrogen 
tetroxide—N a 0 4 —on various hydrocarbons ( Journ . of American 
Chem Soc.). The resulis ore interesting, and promise to be 
even more so Benzene, when acted on by N u 0 4 yields mono- 
nitro-benzene, picric acid and oxalic acid , two other compounds 
were also obtained, but under conditions which have not been 
successfully realised a second time. One of these the author calls 
monoxy-benzene— C fl ll 4 0—an isomer or metamer of epunone , 
the other has not been purified. Naphthalene yields munonitro- 
naphthalenc, a and 0 dinitro-naphthafene, and two compounds 
which, so far as Lhey have been examined, appear to be naptho- 
diquinone, C ip H 4 0 4l and tetroxy-naphlhaleue, U 10 H B O 4 . The 
products of the action of nitrogen tetroxide on cymene are 
chiefly a mtrocymene (piobably also a dinilro derivative) and 
paratoluic acid. 

TliX American Chem. Soc. Journal (vol, 1. No?, II and 12) 
contains an interesting historical sketch of the lines of discovery 
of ozone, and of peroxide of hydrogen, by Dr. A R Leeds \ 
to these papers is added a full lift of references to all publics 
dons on ozone and hydrogen peroxide; the ozone references 
occupy thirty-two pages, and the hydrogen peroxide, ten pages. 

An important paper by M. Etard — important both by reason 
of the results obtained aul because of the nature of the problem 
attacked—on the oxidising action of chromyl dichlonde, appears 
in Anna/es Chim . et Phys. for February M. Etard has studied 
the mechanism, so to apeak, of the chemical changes which 
occur when chromyl dichlonde acts as an oxidiser; he finds that 
in the case of the hydrocarbons containing methyl groups at¬ 
tached to an ** aromatic ” nucleus the methyl groups are trans¬ 
formed into the aldehydic group (COH), and that when the 
aromatic nuclei are themselves attacked, quinones are produced. 
The chromyl dichlorlde forms compounds with the aromatic 
hydrocarbon*, which may be formulated as X . aCrOjCJ, (where 
X =* hydrocarbon): these compounds are then decomposed by 
water, and yield the products already mentioned 


In the same journal there is a lengthy and interesting paper 
by M. W. Spring on the effects of great pressure on solid 
bodies. It is shown in this paper—which is chiefly physical— 
that the particles of crystalline bodies tend to solder themselves 
closely together at high pressures, the effect of pressure being 
analogous to that of fusion, and that amorphous oodles may be 
divided into two classes, viz, those which behave similarly with 
crystalline bodies, and those which are not thus affected by high 
preuuies 

The influence of pressure on chemical changes is also con¬ 
sidered, and it is shown that as a general rule a chemical change 
which results m the production of a system the volume of which is 
less than the volume of the initial system, may be brought about 
by subjecting the initial system to great pressure, but that if the 
change involves an increase of volume, pressure alone does not 
cause the change to proceed. 

M, Bkame describes (in Compt . rend ) experiments on animals 
with pure hydrocyanic acid, the results of which seem to show 
that the bodies of animals killed by this acid (pure) do nut 
undergo decomposition even when kept for a month, that the 
&Lid remains during that time in the animal tissues, and notably 
m the stomach, and that the acid is leadily obtained by distilla¬ 
tion from the tissues of a herbivorous, but much less readily from 
those of a carnivorous animal. 

In continuing his researches 011 chemical affinity Herr O'tuald 
(Journ fur p fact. Chan ) has made the remarkable observation 
that while the solvent action of polybanc acids on salts is 
diminished by the presence of the normal salts of the acids 
employed, the solvent action of monobasic acids is considerably 
increased by the presence of the normal salts of these acids In 
his third paper Herr Ostw aid gives a large senes of measure¬ 
ments which show that the solvent action of free nitric or hydro¬ 
chloric acid on calcium or zinc oxalate is increased by addition of 
potassium, sodium, ammonium, or magnesium nitrate or chloride. 
The solvent action increases proportionally to the increase in the 
quantity uf normal salt added. CM w a Id confesses that he can 
as yel give no thoroughly satisfactory explanation of this pheno¬ 
menon , the explanation which appears at present most probable 
involves the assumption that there is a slight chemical action 
between the normal salt (potassium nitrate, &c.) and the salt 
which is being dissolved by the acid (calcium or zme oxalate): 
this small chemical change alters the “stability" of the whole 
system, and so increases the amount of the primary change, ue 
solution of calcium oxalate, &c , in a given Lime. 

From thermochemical data J. Thomsen regards the generally 
accepted formula for benzene as incorrect. The number obtained 
by linn for the heat of combustion of benzene (805,800 thermal 
units) agrees fairly well with \hat calculated (800,400), on the 
assumption that all the carbon atoms in benzene are “singly- 
hrked." Hie heat of combustion of the metamer of benzene, 
vi/. dipropaigyl, is, accoiding to Benhelot, 853,600 units, 
Thomsen’s cacvdations, assuming the formula 

IICsC—CH jr-CIIj—C=CH 

to be correct, give the number 868,400. The formula above 
given for dipiopargyl is therefore probably correct. 

In the lost number of the German Chemical Society’s Beruhtt 
are published some recent observations on dipronargyl by Henryi 
the discoverer of this curious compound. He describe*, but not 
yet in any detail, a Siolid polymer produced by ihe action of heat 
on dipropargyl. lie al-o describes the tetnoaide C a H a I|, anil 
the octobromide C g H a Ur v 

The arguments in favour of the number 240 being adopted as 
the atomic weight of uranium have been strengthened by the 
preparation by C. Zimmermann (Berliner Bcriihte) of the normal 
uranate of lithium, LijUO., analogous with the normal chro¬ 
mates, tungstate*, and molybdates. 

In the Chem. Soc . Jeum for March .Dr. Ramsay continues 
his investigations on atomic and molecular volumes; ne adduces 
evidence in support of the number 7 as representing the 
atomic volume of nitrogen j the generally-accepted number is 
2*3 He nho shows that the molecular volumes of compounds 
of the benzene, naphthalene, and anthracene senes are smaller 
than those calculated from the best established atomic volumes 
of the constituent elements, and his numbers suggest that the 
condensation in these compounds may very probably be propor¬ 
tional to the number of carbon atoms in each molecule, and also 
to the manner of 11 linking 11 of these atoms. 
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ON A METHOD OF MEASURING CONTACT 
ELECTRICITY 1 

N my reprint of papers on electrostatics and magnetism 
(g 400, of date January, 1862) I described briefly tins 
method, in connection with a new physical principle, for exhibit¬ 
ing contact electricity by means of copper and 7mc quadrants 
substituted for the uniform brass quadrants of my qurulianl 
electrometer. I had used the same method, but with movable 
disks for the contact electricity, after the method of Volta, and 
my own quadrant electrometer substituted foi the gold leaf 
electroscope by which Volta himself obtained his electric indi 
cations, in an extensive series of experiments which 1 made m 
the years 1859-61 

I was on the point of transmitting to the Royal Society a paper 
which I had written describing these experiments, and which 1 still 
have in manuscript, when I found a paper by Ilankel in Fog- 
gendorff's Annalen for January, 1862, m which result* altogether 
in accordance with my own were given, and I withheld my paper 
till I might be able not merely to describe a new method, but if 
possible add something to the valuable information regarding 
properties of matter to be found in Hankel’s paper. 1 have 
inode many experiment 1 ; Trim time to time since 1861 by the 


same method , but have obtained results merely confirmatory of 
what had been published by PfaflT in 1820 or 1821, showing the 
phenomena of contact electricity to be independent of the sur¬ 
rounding gas, and agreeing in the mam with the numerical 
values or the contact differences of different metals which Haukel 
had published; and I have therefore hitherto published nothing 
except the slight statements regarding contact electricity which 
appear in my 11 Llcctrostatics and Magnetism.” As interest has 
been recently revived in the subject of contact electricity, the 
following description of my method may possibly prove useful 
to experimenters. The same method has been used to very good 
effect, but with a Uohncnberger electroscope instead of my 

? uadrant electrometer, m researches on contact electricity by Mr. 
I. Pellat, described in the fottrnal de Physique for May 1880. 
The apparatus used in these expenments was designed to 
secure the following conditions 1 —To support two circular disks 
of metal about four inches in diameter in such a way that the 
opposing surfaces should be exactly parallel to each other and 
approximately horizontal, and that the di^Lance between them 
might be varied at pleasure from a shortest distance or about 
one fiftieth of an inch to about a quarter or half an inch This 
part of the apparatus 1 have called a 11 Volta-condenser.” The 
lower plate, which was the insulated one, was fixed on a glass 



stem rising from the centre of a cast-iron sole plate. The upper to the case of the electrometer, a id to the other terminal was 
plate was suspended by a chain to jhe lower end of a brass rod attached one of the contact wires, which was a length of lnsu 
sliding through a steadying socket in the upper part of the case lated copper wire having soldered to its outer end a short piece 
A stout brass flange fixed to the lower end of this rod bears of platinum The olhei contact surface was a similar short 
three screws, one or which, S, is shown in the drawing, by which piece or platinum fixed to the insulated electrode of the electro- 
the upper plate can be adjusted to parallelism to the lower plite, meter Hence it will be seen that metallic connection between 
The other apparatus used consisted of a quadrant electrometer, the two plates was effected by putting the divider at zero and 
and in my original experiment; an ordinary Danlell’s cell, in my , bringing into contact the two pieces or platinum wire 
later ones a gravity Darnell's cell of the form which I described Older of hipenmtnt —The sliding piece of the divider was 
in Proc* R.S 1871 (pp. 253-259) with a divider by which any put to zero, and contact made and broken and the upper plate 
integral number ol per cents, from o to 100 of the electromotive raised then the deflection of the spot of light was observed, 
force of the cell could be established between my two mutually These operation^ were repeated with the sliding piece at different 
inmUtcd homogeneous metals in the apparatus numbers on the divider scale unUl one was found at which the 

Contuciimns .—The Insulated plate was connected by a brass make-break and separation caused no perceptible deflection, 
wire passing through the case of the Volta-condenser to the The number thus found on Lhe divider scale was the number of 
electrode of the insulated pair of quadrants. The Upper plate per cents which was equal a o the conLact electric difference of 
was connected to the metal case of the Volta-condenser and to the plates m the Volta condenser. 

the metal case of the electrometer, one pair of quadrants of [ Addendum , November 23, 1880 —Since the commumcatlc^ 

which were also connected to the case. One of the terminals of of thi<. paper to the British Association, I have found that a dry 
the divider, which connected lhe poles of the cell, was connected platinum disk, kept for some time in dry hydrogen gas, and 

■By Prjf S.r WiUi.m Ihomion, MA, FRS , being . p.p.r r»U P“‘ ,t ‘ P osltlon ,n dr 7 atmospheric Hr in the 

befor« Section A nf the Bntuh Assoc mum at Swansea, iBEb, with additions Volta-condenser, bee lines positive to another platinum disk 
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which hid not been so treated, but had simply been left undis¬ 
turbed in the apparatus. The positive quality thus produced by 
the hydrogen diminishes gradually, and becomes insensible after 
two or three day^ ] 

P.S.—On December 24, 1880, one of two platinum plates m 
the Volti-condenser was taken out, placed m dried oxygen gas 
for forty-five minutes; taken out* carried by hand, and replaced 
in the VoJba-condenier at 12 30 on that day. It was then found 
to be negitive to the platinum plate, which had been left undis¬ 
turbed. The amount of the difference was about 33 of a volt. 
The plates wen left undisturbed for seventeen minutes in the 
condenser; and were then tested again, and the difference was 
found to have fallen to '29 of a volt At noon on the 
25th they were again tested, and the difference found to be 
•18 The differences had been tested from time to time since 
that day, the pistes having been left in the condenser undisturbed 
in the intervals. The following Table showfe the whole senes of 
these resulLs .— 


Electric different* between 
surfiicei of a platinum plat* in 
Tim* natural condition, and a platinum 

plaie after 45 minutes’ exposure 
to dry oxygen gas. 

Dec. 24, 1230 p.m. '33 of a volt. 

24, 12 47 p.ui 29 ,, 

25, noon , ■ 18 ,, 

27, noon 116 ,, 

28, 11.20 am, 097 ,, 

31, noon 047 „ 

Jan, 4, no am 042 ,, 

11, 1140 a.m. 020 ,, 

Mr Rennie, by whom these experiments were made (luting 
the recent Christmas holidays, had previously experimented on a 
platinum plate which had been made the positive pole in an 
electrolytic cell with an electromotive force of one volt, tending 
to decompose water acidulated with, sulphuric acid, the oLher 
pole being a piece of platinum wire. After the plate had been 
one hour under this influence in Lhe electrolytic cell he removed 
it, and dried it by lightly rubbing it with a piece of linen cloth 
He then placed it in Lhe Volla-condcnser, and found it to be 
negative to a platinum plate in ordinary condition, the ddfeience 
observed was '27 of a volt Ibis experiment was made on 
October 21 , and on November 8 it was found that the difference 
had fallen from 27 to 07 Mr Rennie also made similar expe¬ 
riments with the platinum disk made Lhe negative pole in an 
electrolytic cell, and found that this rendered the platinum 
positive to undisturbed platinum to a degree equal to about 04 
of a volt The effect of soaking the platinum plate in dry 
hydrogen ga*, alluded to in my first postscript, which also was 
observed by Mr. Rennie, was found to be about 'll of a volt 
Thus in Lhe case of polarisation by hydrogen, as well as in the 
case of polarisation by oxygen, llic effect of exposure to lhe dry 
gas was considerably gieater than the effect of electro-plating the 
platinum with the gas by the electromotive force of one volt. 

THE NAVAL ARCHITECTS' 

'T'HE session of the Institution of Naval Architects just con- 
^ eluded was remarkable for the number of papers on the 
use of steel both for shipbuilding and marine engineering This 
was perhaps to be expected m consequence of the commotion 
among steel-users caused by the total failure of the steel plates 
supplied for the boilers of the Russian yacht Ltvadia Accord¬ 
ingly we find four papers ou this subject. The first, by Mr. 
Samuda, deals with tne effect which the introduction of steel hulls 
and steel-faced armour has had upon the design of ships of war 
This paper is based upon the results attained by the author with 
a steel corvette which he has recently contracted for the Argen¬ 
tine Government. The dimensions of this vessel as actually 
constructed! and the corresponding dimensions which must of 
necessity have been adopted, had the material of conh traction 
been iron instead of steel, should be carefully noted in order 
to appreciate Lhe true benefits to be derived from the use of the 
lalteT material. 

The vessel as actually constructed is 240 feet long by 50 feet 
wide ; the displacement 15 4200 tons, the power 4500 horses, and 
the coal-supply 650 tons, which is sufficient to allow her to steam 
6000 miles at a speed of 8 knots, or 4300 miles at a speed of 10 
knots. The speed which it is expected will be attained on the 
measured mile u 13J knots If the vessel had been built of 
iron and cased with iron armour, the speed and bhot-resuling 


power remaining the same, the dimensions would have been as 
follows :—Length, 260 feet; breadth, 55 feet; displacement, 
5200 Lons j power, 5000 horse*, and coal-supply, 720 tons. 
This example is a very good illustration of the great benefit 
which naval architects will derive from the Use of steel, a benefit, 
be it remarked, which comes most opportunely in these days of 
powerful ordnance, for not only hai the steel-faced armour 
about 25 per cent, more resisting power than an equal thickness 
of iron, but also the weight saved in the hull and machinery by 
the use of steel enables a greater quantity of armour to be 
carried, 

Tlie second paper on steel was by Mr. W. Parker, Chief 
Engineer Surveyor to I loyd’s Registry, " On the Causes of the 
Failure of the Steel Plates supplied for the Boilers of the Livadur 11 
Steel, as is well known, had formerly a bad reputation for 
treachery and uncertainty of behaviour. Latterly however a 
more intimate knowledge of Lhe methods of manufacture and a 
better acquaintance with the processes of working had apparently 
quite removed this impediment to its general introduction. The 
failure therefore above referred to came as a surprue to ship¬ 
builders, and the circumstances demanded and received a most 
searching inquiry at the hands of the engineer officers of Lloyd’s 
It was found that samples cut from the broken plates fulfilled 
every test demanded by Lloyd’s, the Admiralty, and the Board 
of Trade '1 he tensile strength proxed to vary between the very 
narrow limits of 26 1 and 28 3 tuns per square inch. The 
elongation after fraclure of samples 8 inches in length ranged 
from 27 3 to 34'3 per cent. Nevertheless in ^pite of the appa¬ 
rently excellent quality of the plates, it was found that after they 
had been punched and worked into place they had become so 
brittle as to be unable lo bland the hydraulic proofs Lo which it 
is usual to subject boilers, aiul in some instum-es even, Lhe plates 
cracked before the hydraulic test was applied The further 
investigations of Mi. Parker proved that whenever samples of 
the plates were punched, the material became so hnllle as to 
break into pieces under the blow of an ordinary sledge-hammer, 
the Lonnie strength dropped to 18*4 tons per square inch, and 
the extensibility disappeared altogether. 

Specimens were next subjected to chemical analysis with the 
icsult of proving that, the material was from the chemical point 
| of view far fiom homogeneous A portion of the plate*, about 
S inches long by 4 inches wide, was carefully freed from rust liy 
ginnlmg, and successive layeii \\Cie planed off from one «ide lo 
lhe other J .ich layer was unc-sixLecnth of an inch in thickness, 
and they wcie numbered m succession as they were planed off. 
The result of analysis shuwed thaL the quantities nf carbon, 
manganese, sulphur, nnd phosphoius varied in an extraordinary 
di gret These difference*! in the chemical composition, how¬ 
ever, dLd not satisfactorily account for the behaviour of the metal. 
It nag not till the appearance of tlie frac tinea suggested, that 
the material bad not been properly worked under the hammer 
and rolls, that a really satisfactory solution of the mystery was 
ai rived at. V A piece cut from the fractured plate was raised to a 
led heat and rolled Lo half its original thickness Strips were 
then cut from this £ inch plate, and punched with holes J inch 
duuneLcr, being one half the size of those in the j-inch plate. 
This exlia uoik on the material seemed lo rate its ductility 
appreciably, the ship* being found to bend well after punching, 
-eveial of ihcm bending to right angles, and only one of them 
breaking short off, while none of them showed such extraordi¬ 
nary signs of brittleness as were observable in the material when 
of the onginal thickness, Three pieces tested for tensile strength 
after rolling broke under a stress of 33 tons, 34 25 Lons and 
32 3 tons per square inch respectively, with an elongation in 
8 inches or 12 percent., II 25 per cent., and 17 5 per cent, 
respectively, the Last-menuoned specimen being annealed ” 

Mr. Parker concludes his paper by expressing the hope that 
the facts which he was able to lay before the meeting will tend 
to allay alarm and to strengthen confidence m the use of mild 
steel for constructive purposes. When it u considered what an 
enormous quantity of this material is now being used in the con¬ 
struction or marine boilers, as well ai for the hulls of vessel*, 
this wish will be heartdy re-echoed. In the spring of 1878 
there were only two marine boilers of the modem form made of 
mild steel in existence. Within twelve months Bubsequently to 
that date 120 steamers had been fitted with boilen of this 
material, and during the same period in the following year 280 
vessels more. At Lhe present moment there are no leas than 
I loo steel boilers in use in steamships, weighing together 
17,000 tons. 
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The third paper on iiteel was by Mi J. R. Kavenhill, and 
gave an account of the improvements which have lecently been 
made in mild steel castings Many portions of machinery and 
steam-engines which till quite recently were invariably made of 
cast iron can now be formed of cast steel, with the attendant 
advantages of gain in strength and ■•aving in weight. 

Perhaps the most interesting paper of the four was that hy 
M, Berner Fontaine, the eminent French naval architect, "On 
the Use of Mild Steel for the Construction of the (lulls of 
Ships in the French Navy." The trench were undoubtedly 
the fir-.t to introduce this material into the national navy, 
but though their experience of it is lungei than our own, 
they do not seem to have acquired the same confidence in its use 
which is now felt in this country For instance, we arc in the 
habit of constructing the entire hulls of ships, including the 
below-water plating, of steel, the French, on the other hand, 
continue to use iron for all work which has to be exposed to the 
action of sea water The reason advanced 19 that they find that 
steel when immersed in salt water corrodes with far greater 
rapidity than iron. M Herrier Fontaine quotes as examples 
two gunboats, the Epk and the Trombfon t Lhe hulls of which, 
completely steel-plated, have both given proof of rapid and 
deep corrosion. "The Trotn&lon was launched at Toulon on 
January 20, 1875, and remained afloat till October 27 of the 
same year. Ouring that period of nine (months it was found 
necessary to dock her three times, that il is lu say, about every 
two months to ipaint the hull, the plates being rapidly and 
deeply attacked, especially in the neighbourhood of the water¬ 
line. The progress of this corrosion went on with such unusual 
rapidity, that when the tunc came to pass the 7 )omblon into the 
reserve it was thought necessary to haul her on to a slip instead 
of keeping her afloat " The whole subject of the corrosion of 
steel plates I** at piesent involved 111 great mystciy, and no two 
authorities seem able to agree about Lhe cause. In Lhe English 
Admiralty it is commonly believed that it i*. due to the presence 
on the surface of the plates of portions of black oxide, which 
constitute with the steel so many active galvanic couples, which 
of course rapidly promote corrosion, and hence great care is 
now taken to remove all traces of this oxide before the platen 
are coated Whatever may be the ciuse, it is perfectly certain 
that the experience of Eughsh builders do^s not tally with 
that of M Berner Fontaiac in this partirulir. Certain cases 
of corrosion have no doubt occuncd in this country, and the 
hull of the Ins is an example in point, but as far as present 
experience goes such ca«es are the exception instead of the rule 

M Berner Fontaine gives an interesting account of the to ds 
and other plant used in the French dockyards for the working of 
steel, lie describes also the early difficulties which the woik- 
men experienced, all of which have been successfully overcome 
As regards the process of manufacture adopted in France, it 
appears that equally good results are obtained from the Bessemer 
and the Siemens methods, so much sj that when contracts are 
iven out it is never specified that the material is to be prepared 
y either of the two processes In some w-orks the Siemens 
system is employed for the superior sorts of steel, and the 
Bessemer process reserved for inlenor (le-icriplions, such as rails, 
while in other ivorks exactly the opposite takes place In this 
country, on the contrary, it is almost universally the rule to 
specify the Siemens process for the production of mild steel 
plates for ship-building and for buler purposes 


DUNES AND MOVING SANDS 
N a communication made to Lhe Russian Society of Natu¬ 
ralists, M Sokoloff has given a description of the dunes 
which arc seen close by Sestroryet'.k, at the eastern end of the 
Gulf of Finland, The whole of the isthmus between the GulF 
and the basin of Sestroryetsk is covered with dunes which have 
a double origin. Those which are close by the sea-shore are 
old shore-ridge*, mostly covered with vegetation, parallel to one 
another, and having each the form of a straight line, while those 
which are siluaLed more east arc true dunes, built up of sand 
driven hy the w'ind. They have the direction north and houtli, 
and they reach the height of a hundred feet, Several of them 
are quite covered with pine-forests and with moss, while others 
are almost quite naked The latter are constantly brought into 
motion by the west Wind, and south of the Sestra River a high 
dune will shortly cover the houses of the working men of the 
Sestroryetsk manufactory. This dune, about 700 feet broad, 
has already covered several houses, and it is always advancing 


further, forming smaller parallel dunes fifteen feet high , its 
western bide is covered wiLh numerous excavations, from which 
the wind has taken the sand to move it further east M. Soko- 
lofTp while agreeing with the well-kmwn classification of dunes 
established by the explorer of bahaia, M. Vatonne, thinks that 
the dunes of the deserts, which owe iheir origin to die action of 
wind, might be very easily distinguished from the mostly lower 
ridges which appear on the sea-shores under lhe influence of 
waves, these Inst usually having the form of straight lines, whilst 
the true dunes always have a semicircular form M Sevcrtzoff 
observed after this communication that in the steppe nl Kyzyl- 
knum, true dunes often have the same form of parallel, quite 
stiaight ridges. However, haung at their origin a circular form 
which is so characteristic of the barkhans of the steppe, they 
lose by and by this form, and several smaller dunes, uniting 
together at their ends, take Lhe form of a long straight ridge 
perpendicular to the prevailing direction of wind. M. Mousli- 
ketoff, who has made a close acquaintance with the sands of 
Central Asia, observed that these sands, which are all sporadic, 
being spread among older formations, are very different as to 
their exLeut, their stratigraphical and petrogrnphical characters, 
and their origin They might be subdivided min three different 
classes —1. Those which have a mamic origin and which might 
be observed on the south-eastern shoies of Lake Aral, and 
especially in the Kara-koum steppe They are about 250 yards 
and 70 feet high, and mostly parallel to the shore They 
are typical marine dunes, but iheir extension closely depends 
upon tbe extension of the Aral? Caspian formation, the fossils of 
which are always found broken in these sands. 2 The fluvial 
dune*, which are very common m the valleys of the Auiou, Syr, 
Sourkhan, and others; their height rarely exceeds 10 to fifteen 
feet, and their length is from 100 to 150 feet, their band is steel- 
gray, and contains gypsum and day 3 "lhe barkhans are buH- 
eerml formations; they prevail m Lhe central pari of the steppe 
Kyzyl-koum, but are rather lare in the Kara koum ^teppe. They 
have the form of a sickle, and are somewhat conical, their maxi¬ 
mum height being as much as 20 to 30 feet , their slopes are 
very different, that which is under the influence of the wind 
having an inclination from 5 to 13 degrees, whilst the other 
slope is short and Bleep, the inclination reaching sometimes as 
much as 43 degrees, they consist of a dirty-yellow or red sand, 
owing to their origin in the Tertiary sandstone, ^or sometimes in 
other harder rocks, as for lnsl.niLe, j« the valJey of the III River. 
Sometimes typical Ixirkhans are met wntta among dunes, being a 
secondary formation arising out of the marine dunes As to the 
plantations of trees on dune*, M Moushketoff thinks that it w'ould 
be lir more rational first to determine whence the sand is brought 
by the wind, and to make tbe plantations of trees or bushes, 
according to the chemical character of the sand on this place, 
lobtcad of making them on the dunes themselves. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Manchester —We learn lhat the Council of the Owens 
College proposes shortly to establish an independent Chair of 
Applied Mathematics 

FniNBURGir — The tercentenary of the University of Edin¬ 
burgh will be celebrated 111 1S83 The senatus are to Invite 
representatives from other universities to be present; they also 
propose to bring out a history of the University during Lho first 
300 years. 

The winter session of the College of Agriculture, Downton, 
Salisbury, was brought to a close on Wednesday, when lhe prizes 
were presented by Earl Nelson, who dwelt at considerable length 
| on the present state and future prospects of British agriculture, 
taking a very hopeful view of lhe latter The High Sheriff of 
Wilts warmly advocated such a combination of science with 
practice as was in vogue at the College. The Scholarship 
offered for competition amongst students who have completed 
their first year at the College was awarded to Mr. Louis John¬ 
stone, ion of Sir Harcourt Johnstone, Bart , I lockups Hall, 
Scarborough, the Hon, Victor A, N Hood proxtmt accesnl. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 31 — 11 Permanent Molecular Tomon 
of Conducting Wires produced by the Pauage of an Electric 
Current," by Prof D. E. Hughes, F.R.b 
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In A paper on "Molecular Electro-Magnetic Induction/' 
presented to the Royal Society (March 7, 1881, I gave 
a description of the induction currents produced by the 
torsion of an iron wire, and the method by which they are 
rendered evident. The electro-magnetic induction-balance there 
described is so remarkably sensitive to the slightest internal 
strain in anywise submitted to it, that I at once perceived that 
the instrument could not only determine any mechanical strain 
such as torsion or longitudinal stress, but that it might indicate 
the nature and cause of interna] strains, Upon putting the 
question to it, Docs the passage of electricity through a wire 
produce a change in its structure ? the answer came, It does, and 
that to a very considerable extent; for an iron wire adjusted to 
perfect zero, and which would remain free from any strain fnr 
day«, becomes instantaneously changed by the first pa>sage of a 
current from a single cell of a Darnell's battery , the wire has now 
a permanent twist in a direction coinciding with that of the 
current, which can be brought again to zerG by mechanically 
untwisting the wire, or undoing that which the passage of elec¬ 
tricity has caused. Before describing the new phenomenon, I 
will state that the only modification required m the Apparatus i<? 
a switch or key by mean** of which the telephone upon the wire 
circuit is thrown out of this circuit, and the current from a 
separate battery of two bichromate cells passed through the wire 
alone, at the same lime, care being taken that no current parses 
through the coil, but that its circuit should remain open during 
the passage of the electric current through the wire under obser¬ 
vation , on extra switch on this circuit provides for this 'lhe 
reason for not allowing two currents to react upon each other, 
15 to avoid errors of observation which may be due to this cause 
alone. When, however, we take an observation, the battery is 
upon the coil and the telephone upon the wire alone An experi¬ 
ment thus consists of two operations First all external com¬ 
munications interrupted, and an electric current passed through 
the wire; and, second, the electric currrent taken off the wire, 
and all ordinary communications restored As this is done 
rapidly by means of the switches, very quick observations can 
be made, or if desired the effects of both currents can be observed 
at the same instant 

Now if I place upon the strere bridge a soft iron wire 
i millim. diameter, 25 centim 1 - long, I find, if no previous strain 
exited in the wire, a perfect zero, and l can make it sn either 
by turning it slightly backwards or forwards, or by heating the 
wire to a red heat If I now give a torsion of this wire, I find 
that its maximum value ib w ith 40° torsion, and that this torsion 
represents or produces electric cun ents whose value 111 sonometnc 
degrees is 50 , each degree of torsion up to 40 produces a regu¬ 
lar increase, so that once knowing the value of any wire, we can 
predict from any «onometnc readings the value in torsion, or the 
amount of torsion in the opposite direction it would require to 
produce a perfect zero. 

If now I place this wire at zero, and thus knowing that it 15 
entirely free from strain I pa*s an electric current through it, I 
find that this wire is no longer fiee from strain, that it now gives 
out induction currents of Lhe value of 40, and although there is no 
longer any battery current passing through this wire that the 
strain is permanent, the outside cod neither increasing nor dimin¬ 
ishing the internal strain it has received by the passage of an 
electric cuiTent through the wire ; upon giving ajtorsion to the 
wire in one direction, I find the inductive force increase from 40 
to 90, but m the other direction it is brought to zero, and the 
amount of torsion, some 35 0 , required to bring the wire again to 
zero represents exactly the twist or strain that had been produced 
instantaneously by the passage of an electric current If I repeat 
the experiment, but reverse the battery current rent through the 
wire, 1 find an opposite twist of exactly the same value as 
previously, and that it now requires an opposite torsion to again 
bring the wire to zero. It is not necessary however to put on 
an equal opposite torsion on wire to bring the currents to zero, 
for as I have shown in my late paper, the sonometer not only 
allows us to measure the force and indicate its direction, but 
allows us to oppose an equal electric current of opposite name, 
thus producing an electrical zero m place of the mechanical one 
produerd by torsion. 

Evidently here there has been a sudden change in the structure 
of the wire, and it is a twist which we can both measure and 
reproduce. The question it once becomes, Has a molar twist 
been given to the wire such as would he detected by the arm or 
free end of the wire, or a molecular change leaving no trace 
upon irs external form of what has paired? 

* It will be found that, notwithstanding that it requires some 40° 


of torsion to annul the effects of a passage of an electric current, 
no visible movement nor any tendency of the free end to turn 
in the direction of the twist it has received can be observed. I 
believe however to have noticed a slight tremor or movement of 
half a degree, but as I could not always reproduce it, and u it is 
so slight compared with the 40° of internal twist, I have not 
taken it into account, for if the wire is firmly fastened at both 
ends no molar torsion being possible, except an elastic one, 
which would instantly spring hack to zero, the current on passing 
produces its full effects of twist and it is permanent. Thus the 
molecules have m some extraordinary way rearranged themselves 
into a permanent twnd, without the slightest external indication 
of so great a change having taken place. An equally remarkable 
change lakes place in aid of, or against (according to direction of 
current) an elastic permanent strain. 1 hu?, if I first put the wire 
under 40“ right handed permanent torsion, I find its value to be 
50. Now, passing the positive of battery through its free end, 
and negative to fixed end, the induction currents rise at once in 
value to 90; if f now, Lhe negative is momentarily passed through 
the free end and positive to fixed end the induced currents at 
once fall to to, and Lhese effects remain, for on taking off the 
clastic torsion the wire no longer comes to zero, but has the full 
twist value produced by Lhe enrrent 

Tempered steel gave only one or two degrees against fifty for 
soft iron, but supposing this might be due to its molecular 
ngidily, I carefully brought the wire to zero, and then observed 
lhe first contact only I found ihin that the first contact gave a 
value of 40, but the second and following only one or two By 
bringing the wire back to zero by a momentary touch with a 
magnet a continued force of 40, or if constant reversals were 
usrd instead of a simple contact, there was constant proof of a 
similar great molecular change by the \ a^sage of a current in 
steel as well as iron 

1 can find no trace of the reaction of the wire upon the mag¬ 
netism of the earth, as m all positions the same degree of force 
was obtained, if great care 15 taken that the wire la absolutely 
free from longitudinal magnetism , there k however a shpht 
reaction upon its own return wire if brought within 1 centim 
distance of the wire, and this reduces the twist some lo ' 1 The 
maximum effects are obtained when lhe return wne is not nearer 
than 25 centum , thus Lhe action is not one produced by a 
reaction, but by direct action upon its internal structure. 

Copjxr and silver wires so far show 110 trace of the action I 
believe, how ever, that a similar strain takes place in all conductors, 
and I have obtained indirectly indications of this fact; m order, 
however, to verify this would require a different method of 
observation from the one I have described, and I have not yet 
perfected the apparatus required. 

It seemed probable that if 1 approached a strong permanent 
magnet to the wire, I should perceive a twist similar to that pro¬ 
duced by lhe passage of a current, but no such effects were 
observed But it has a most remarkable effect of instantly 
bunging to zero a strain produced by the current, and, no matter 
which pole, the effect was the same. Thus, a strain of $0“, 
which remains a constant, instantly disappears upon the produc 
tion of longitudinal magnetism, and I have found this method of 
reducing an iron wire to zero of strain far more effective than 
any other method yet tried, such as vibrations, heat, twisting, &c. 

It will be seen from this that the molecular arrangement set 
up by magnetism is very different from that pioduced by the 
passage of an electric current. It evidently has n structure of 
its own, else it would not have instantly destroyed the spiral 
strain left by the passage of electricity if it had not taken up a 
new fgrm, as rendered evident in the longitudinal magnetism, 
which we could at once perceive on the wire. This question, 
however, belongs to a separate investigation, and 1 hope the 
apparatus will aid me later in throwing some new light upon 
this subject 

Another method of reducing the wire to zero, after the passage 
of a current, is to keep the wire in a constant slate of vibration. 
It requires in time about one minute to bring it to zero, but if, 
on the contrary, 1 .set the wire vibrating during tbe passage of 
the current, the permanent twist becomes greater and more diffi¬ 
cult to reduce to zero 

If a wire which has internal strains ie heated to redness, these 
strains almost entirely disappear, and I can thus reduce by heat 1 
"train which a current had produced, but heat, whilst allowing ol 
greater freedom and motion of its molecules, does not prevenl 
an internal strain being Fet up, for whilst heat can reduce the 
wire to zero, after the passage of the current, Lhe effects are 
increased. If, during the time thAt the wire Is at a red heat, the 
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current 11 passed in the same time, and at the same instant we 
tike off the current and the external heat, the wire when cold 
will be found to have a higher degree of strain than previously 
possible with the wire when cold 

We have seen that both mechanical vibrations and heat can 
reduce the wire to a zero, but its action is very slow, several 
minutes being required , but the action of electricity in producing 
a permanent twist is exceedingly quick I have found Lhat a 
single contact, whose duration was not more than o ox of a 
second, was equal to that of a prolonged contact of several 
minutes, and magnetism was equally as quick 111 leducing this 
strain to zero And it is the more remarkable when we con¬ 
sider the very great mechanical force required by torsion of the 
wire to untwist the strain produced in an instant of tune by 
electricity 

The results I have given are those obtained upon soft iron 
wires of J nulhm , but I have experimented with different sizes 
np to 3 millims diameter. The results with I millim diameter 
were quite as evident as the millim , but on the 3 millim wire 
the strain was reduced to 25° instead of 50°, owing to the extreme 
rapidity and low electrical resistance compared with my small 
battery wires. On a telegraph line, the wire of which is almost 
entirely nf iron, there must be a very great strain set up, which 
however would remain a constant, except where reversed currents 
are used, and In this case a constant movement of Lhe molecules 
of the wire must be the result 

I believe it to be most important that we should determine, a* 
far as we can by experimental research, the naLurc of all mole¬ 
cular changes produced by electricity and magnetism, and in this 
belief I am happy in being able to bring this paper before the 
Royal Society 

Chemical Society, April 7 —Dr Russell in the chair —The 
following papers were read —On the organic matter in sea¬ 
water, by \V. Jago, The author concludes that the organic 
matter of sea-water is much more capable of resisting oxidising 
agents than that present in ordinary fresh water, and that it is 
probably organised and alive.—On the action of compounds 
inimical to bacterial life, by W. M Hamlet. The cultivating 
fluids used comprised Pasteur's fluid, beef tea, hay infusion, 
urine, brewer's wort, and extract nf meat, these were sterilised 
by boiling for ten minutes in Pasteur's flask, cooled with suitable 
precautions, and then seeded with hay solution, and the sub¬ 
stance under examination added. Many gases, &c , were tried. 
Chlonne and hydne peroxide were fatal to bacteria, while chloro¬ 
form, creosote, carbolic acid, salicylic acid, &c , hindered their 
development, but did not destroy them 

^ Anthropological Institute, March 22 — F \V. Rudler, 
F.G S , vice-president, in the chair—The elecLion of George 
B. Waterhouse was announced.—Mr. R W. Felkin exhibited a 
senes of photographs of scenes and natives of Central Africa, 
taken by Herr Buchta —Prof. Flower, FRS, exhibited a col¬ 
lection of crania from the Island of Mallicollo in the New 
Hebrides, which had been lately presented to the Museum of 
the Royal College of Surgeons by Mr Luther Holden, The 
peculiar conformation of the heads of the people of this island 
attracted the attention of Cupt Cook and the naturalist Forster, 
who accompanied the great navigator on his second voyage, and 
who writes that "the depressed and backward inclining forehead 
causes an appearance in the looks and countenances of the 
natives similar to those of monkeys.” Yet Cook hears testi¬ 
mony to the activity, intelligence, and honesty of this "ape-like 
nation/’ as he calls them. A few years ago Mr. Busk described 
some bkulls collected in the island by the late Commodore 
Goodenougb, and found that they all showed signs nf having 
undergone alterations in form from pressure applied in infancy 
The present collection corroborates Mr Busk’s views , some of 
the skulls being deformed to a remarkable degree, and closely 
resembling the well-known Peruvian crania from the neighbour¬ 
hood of Lake Titicaca. This is the more remarkable, as on no other 
of the numerous islands of the neighbouring ocean is the prac¬ 
tice known to exist. Besides the deformed crania the collection 
contained several monumental heads, said to be those of chiefs. 
In these the features are modelled in clay upon the skull, appa¬ 
rently with the intention of preserving a likeness of the dead 
person; the face is painted over with red ochre, artificial eyes 
introduced, and the hair elaborately dressed and ornamented 
with feathers. In one cose the hair had been entirely removed, 
Md a very neatly-made wig substituted. The head thus pre¬ 
pared is stuck upon a rudely-made figoie of split bamboo and 
clay, and set up In the village temple, with Oie weapons and 


small personal effects of the deceased This is a custom not 
hitherto known to exist among the Mallicollese, and its motive 
is not completely understood, but it is obviously analogous to 
many others which have prevailed throughout all historical times 
and in many nations, manifesting itself, among other forms, in 
the mummified bodies of the Ancient Egyptians and the marble 
busts over the mouldering hones in Westminster Abbey.—Mr. 
Joseph Lucas read a paper on the ethnological bearings of the 
terms Gipsy, Zingaro, Rom, &c. 

Zoological Society, April 5 —Prof W. H Flower, ILD, 
F.R.S., president, in the chair—Mr. Sclater * exhibited five 
bird’s skins obtained by the Rev. G. Brown, C.M.Z S., on the 
Island of Rofumeh, and presented by him to the Challenger 
Expedition Mr Sclater also exhibited specimens of two new 
species oF birds from New Britain, belonging to the Museum 
GodelToi, which he proposed to call Tnchoglossus rujigulans 
and Ortygorith/a t ubiguiosa —Mr II. E Dresser exhibited and 
made lemarks on n specimen of Saxtcola deseiti killed in Scot¬ 
land, nnd a specimen of Ihcus pubacetis believed to have l>een 
killed in Nurmandy—Mr W A Forbes, F 7 .S., read some 
notes on the external characters and anatomy of the Californian 
Sea Lion ( Otana gtllespit) l and exhibited some coloured draw¬ 
ings of this animal —Prof Flower, F R.S , read a note upon 
the habits of the Manatee, chiefly in reference to the question as 
to whether this animal had the power of voluntarily leaving the 
water foi the purpose of feeding on lhe herbage nf the banks, 
ns stated by many authors, and as supported by a communication 
from the late Mr R, B Dobree, notwithstanding which Prof. 
Flower considered the evidence upon which the statement was 
based to he very unsatisfactory —A paper was read upon the 
same animal by Mi'-s Agnes Crane, consisting of observations 
upon the Manatees lately living m the Brighton Aquarium.— 
Di A Gunther, FRS, read an account of the Amphishxmans 
and Ophidians collected by Prof, Bayley Balfour in Lhe Island 
of Socolra A new form of snakes allied to Tachymems was 
named Ditypoplns r-rovur, a new species of Zaments was named 
Z. S 'oeo/rfF, and a new form of Am phi sham an Pachycalamus 
brans —Mr W T. Blanford, FRS, gave an account of six 
ipecics of lizards which had been collected by Prof Bayley 
Balfour in Socotra , of these the three following appeared to be 
undescribed • —Hemidactylu r ho 'mroUflit, Pnstums insignrs, and 
Emmas Palfoitn —Mr Charles O Waterhouse read a paper on 
the coleopterous insects which had been collected by Prof. Bayley 
Balfour m Socotra The number of species of which exam pi ch 
were collected was twenty-four, and showed thnt the fauna of 
Socotra, judging from this collection, was distinctly African. 
Twelve of the species appeared to be new —A communication 
was read from Prof ]. O. Westwood containing observations 
on two species of fndian butterfles, Papxlto castor and P 
pollur .—A communication was read from Mr Edgar A Smith, 
containing some observations on the shells belonging to the 
genus Gouldia of C. B Adams—Mr, Sclater read the fifth of 
his senes of notes on the birds of the vicinity of Lima, Peru, 
with remarks on their habits by Prof. Nation, C M 7 S A 
new species of Buairemon , of which an example was in the 
collection, was prop ised to be dedicated to its discoverer as B . 
Natiom —Mr. G E Dobson read some notes on certain points 
in the muscular anatomy of the Green Monkey, Cercopithecus 
callithnx 

Fdinmjrgh 

Royal Society, March 21 —S11 Wyville Thomson, vice- 
president, in the chair —Prof Geikie communicated a paper by 
Mr C. A. Stevenson, B Sc , on the earthquake of November 
28, 1880, in Scotland and Ireland The mam conclusions at 
which the author arrived were the following ■—The centre of 
the disturbance was at a point some thirteen miles south-west of 
FI adds, in the continuation of the Line of the fault that lies along 
the great glen which .stretches in a south-westerly direction from 
Inverness. The disturbance was felt over an area of 19,000 
square miles, extending u far east as Blair Athole, as far north 
as the Butt of Lewis, and as far south as Armagh in Ireland 
The undulation was everywhere of an up-and-down character ; 
its breadth was estimated at 1100 feet, and its velocity seemed 
to vary from 3 75 to 775 miles per minute, having a mean value 
of 675 over the sea and 4 68 over the land. The accompanying 
rumbling was not heard at all the stations, and appeared to have 
been best heard where hut little soil covered the hard dense 
substratum of rock. The disturbance was felt better over the older 
rocks Noises were not heard outside a radius of 38 miles from 
the centra, except in the north of Ireland, where however it was 
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suggested that the noise was dne to the mdircct action of the earth- j 
quake in causing a secondary local disturbance —Mr F Geddes 
read hii first communication on the classification of <4aUsllc5. 
After pointing out the utter confusion that exists in many of the 
national classifications of the present tune, the author criticised 
the arrangements suggested by Deloche and Mount, which were 
equally unsatisfactory, because of their unscientific and artificial 
methods. Any classification, to be natural, must be based upon j 
some broad principle common to all kinds of communities or 
societies A fundamental meaning must therefore be attached 
to the woid society—a definition given to it that will include 
societies of all kinds of organisms Such a definition must 
obviously take account of the vital functions of organisms in 
relation to the matter and energy of the universe. We have 
thus matter and energy on the one hand, organism* on the other | 
Mr. Geddes, confining himself meanwhile to the (n>t of these | 
two great divisions, proceeded to classify the sources of energy, ] 
adopting the classification given by Prof. Tait in hi* Thermo- | 
dynamics, and showing how naturally such things as fond, fuel, 
machine*, &c , fell into their places in such an arrangement 
He then considered the clarified ion of sources of mattei u^ed 
for other than energy-properties, taking for this purpose the 
well-known three-fold division into minerals, vegetable^, and 
animals 'l he development of uliim.Ue products through their suc¬ 
cessive phases of raw material, manufacture, exportation, trade, 
&c , and the classification of all pioducls under the time chief 
headings of potential, me uate, uid ulLunate, completed the one 
aspect of the statistical method in so fm as it related to the 
matter and energy of the univeise, JL still remained however to 
take account of the loss, 01 moie properly the degradation or 
dissipation, suffered, 'lhe classification must indicate nut only 
the kind of loss, whether in raw material, in manufacture, 
in tiade, in ultimate product, 01 in remedial effort, but also the 
ngency that was the direct cause of the loss, wild her physical, 
as earthquake, ilood, storm, &c , or biological, as insects, fungi, 
itc., or s icial, as crime, war, oi folly —Mr. T Muir communi¬ 
cated three mathematical notes on Prof Cayley’s theorem 
regarding a burtlci ed skew determinant, on the law of extensible 
minor-, in determinants , and on a problem of ariangement — 
Mr. J V Uuchauan read a short paper on the oxidation of 
ferrous salts —Prof Tait made a bi lef communication on some 
space loci, 

Paris 

Academy of Sciences, April 4.—M Wurtz m the chair — 

M de Quatrcfages presented an example of the Fdw ards Medal 
—The fullowing papers were read —On micrometnc measure¬ 
ments during the transit of Venus of 8 December, 1874, by M 
Puiseux These measurements (393 in number and in five 
categones) at M Paul and Pekin fanly agree, though the condi¬ 
tions were unfavourable, and give fur the parallax 9" 05 —On 
the same subject, by M Mouchcz lie considers the mclhud is 
tu be strongly recommended for 1882.—Note mi Lhe methods of 
Wionski, by M. Villarceau —Oil photographic photometry and 
its application to study of the comparative radiating powers of 
the sun and of stars, by M Janssen A shuttei with triangular 
aperture is made to pass with uniform motion of known rate 
before a sensitised plate , this give* (with light) a senes of shades 
an the plate, decreasing from the base side to the apex L idc To 
compare the sensibility of two plates differently prepared, or 
Lhe photogenic intensity oF two sources (using two like plates) 
the points of equal shade on the plates are noted. (The photo¬ 
graphic intensity does not increase as rapidly as the luminous 
intensity ) For the sun he finds the time of action (with gelatine 
bromide of silver plates) must be reduced to sec to give 

the most rapid variation in the opacity The sides of the slit 
ire curved (for a special reason). A series of circular images of 
stars are obtained by putting Lhe plate a little out of focus,—On 
ilcoholatc of chloral, by M Derthelot —On lightning flashes 
without thunder, by M. d'Abbadie He observed such quite near, 
in a fog, when in Ethiopia —On the combinations ofphtalic anhy¬ 
dride with hydrocarbons of the benzene «erie«, by MM Fnedel and 
Crafts.—Note on chnlcomemte, a new mineral species (selenite of 
copper), hy MM. des Cloizcaux and Damour. This is from near 
Mendoza in the Argentine Republic —Researches on changes of 
state near the critical point of temperature, by MM. Cailletet 
and Hautefcuille. By colouring carbonic acid the liquid is 
rendered always visible, It is found that Andrews's undulatory 
Krise dissolve blue oil of galbanum, 10 that they are produced 
by streaks of liquefied carbonic acid. Neither in disappearance 
of a meniscus through compression, nor in change of state at the 


critical temperature does matter pass by insensible degrees from 
the liquid to lhe gaseous state.—Magnetic anomaly of meteoric 
iron of Santa Cathnnna, by Prof. Lawrence Smith. Small 
fragments are very feebly affected by a magnet till they have 
been flattened on a steel surface with a steel hammer, or heated 
red hot —Attenuation of effects of virulent inoculations by use 
of small quantities of virus, by M. Chauveau,—M. Jordan was 
elected Member in Geometry in room of the late M Chasle* — 
On the winter egg of phylloxera, by M. Lichtenstein.—Re¬ 
searches on the causes which enable the vine to resist phylloxera 
in sandy soils, by M. baint-Andru Weak capillary capacity of 
a soil ‘•cems to be the direct or indirect cau'.e of the resistance of 
vines —On the hismuthine produced by coal mine* on fire, by 
M. Mayenron —On functions proceeding from Gauss’s equation, 
by M Halplicn —On a new application and some important 
properties of l* 12eh sum functions, by M Poincare —On the rela¬ 
tions between solar spots and mignctic variations by M Wolf, 
Tables for 1880 are given The solar curve is also shown to be 
quickly rising again ; a maximum may be expected in 1882 to 1883. 
The increase of magnetic declmaLimi for 1879-80 is 1' iS by 
formula, o' 99 by "observation —On the viscosity of gases, hy 
Mr Crookes.—Luminous intensity of radiations emitted by 
incandescent platinum, by M Violle. hrom observations 
ranging fiom 775“ to 1775^ he construct a formula.—O11 the 
change of volume accompanying the galvanic deposit of a metal, 
by M Douty It is always possible m electrolysis of the same 
salt to diminish the intensity of current below a certain limit surh 
that the compression produced hy the deposit 1* then changed 
into attraction (the metal dilating instead of contracting in 
solidifying) —On Lhe voltaic conductivity of heated gases, by 
M Rlondlot He describe* an experiment made by way of 
putting the conductivity of gases beyond doubt, and 111 which all 
parts of the apparatus are constantly open to inspection —On 
the internal discharges of clcctnc condensers, by M. Villari. 
The laws of the phenomenon are enunciated.—On magical 
mirrors, by M Laurent. A common silvered mirror of any 
thickness may be rendered magical by mein* of heat, r £ 
applying the end of a heated brass tube to it. The section of 
the tube 1* imaged.—On hydrusulphile of soda, by M. Schul/en- 
berger —On some new processes of desulphuratnm of alkaline 
solution 1 -, by M Scheurer-Kcstner —On application of the crys 
tal* of lead chambers, by M Sulliol For disinfection of ruoms 
he places 111 them porous vessels containing nitrous sulphuric 
acid, and to attenuate the lnitating action of Lhe vapouii the 
vessel is placed in another containing cthylic alcoh >] In another 
case odorous gases are drawn through a column of coke moist¬ 
ened with nitrous sulphuric add —On secondary anil tertiary 
amylamines from the active amylic alcohol of fermentation, by 
Mr Plimpton —Action of perchlonde of phosphorus on lsnbu- 
tylic aldehyde, by M CEconomidcs.—Preparation of isobutylic 
acetal, by the same —On the products of distillation of colo¬ 
phony, by M Renard —Artificial reproduction nf diabases, 
dolerites, and meteorites of ophitic structure, by MM Fouque 
and Levy —On the Devonian formation of Diuu (Allier) and 
Gilly (&aone-et-Loire), by M. Jullien 
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S/E WILLIAM HERSCHEL 1 
III. 

I N the concluding chapter of his Memoir Prof. Ilolden 
presents a Review of the scientific labours of William 
Herschel designed to enable the general reader to follow 
the course of his work and discoveries, astronomical and 
physical, referring to the Analyse de la Vie el des Ttavanx 
de Sir William Hersc/ie /, published by Arago in 1842 for 
a more detailed and precise account suited to the pro¬ 
fessional astronomer, also to “A Subject-Index and 
a Synopsis of the Scientific Writings of Sir William 
Herschel,’ 1 prepared by himself and Dr Hastings, and 
forming one of the publications of the Smithsonian 
Institution 

Prof. Holden naturally commences his review with 
Lhe improvements in optical instruments and appaia(u3 
effected by Heischcl Op to his time the principal aids 
to observation were the Newtonian telescopts of Skoit 
and the small achromatics of Dollond, the six-foot New¬ 
tonians of the former maker, aperture 9 4 inches, nnd the 
forty-six-inch achromatics of Dollond, aperLure 3 6 inches, 
were much esteemed, and one of each class was in use at 
the Royal Observatory, Greenwich, in 1765 Herschel 
gives us some account of the progress of his manufacture 
of telescopes in his description of the foity-feet reflector 
presented to the Royal Society in 1795 When he lesuled 
at Bath, he Lells us, he had long been acquainted with the 
theory of optics and mechanics, and wanted only that 
experience so essential in the practice of these sciences 
This he gradually acquired by way of amusement in his 
leisure linurs (we have seen that he was closely occupied 
in his profession as a teacher of music), and thus he made 
"several two-foot, five-foot, seven-foot, ten-foot, and 
twenty-foot Newtonian telescopes, besides others, of the 
Gregorian form of eight, twelve, and eighteen inches, and 
two, three, five, and ten feet focal length," in all, as 
already stated, he made not less than 200 seven-feet, 100 
ten-feet, and about 80 twenty-feet mirrors, in addition to 
the Gregorian telescopes The number of stands he 
invented for these instruments he states it would not be 
easy to assign Proceeding further, as early as 1781 he 
had designed and commenced the construction of what 
he tetms 11 a 30-feet adrial reflector,'* and invented and 
executed a stand for it; he cast the mirror, “which was 
moulded up so as to come out 36 inches in diameter," but 
" the composition of the metal being a little too brittle, it 
cracked in the cooling.’* It was cast a second time, but 
here the furnace gave way and the metal ran into the fire 
These accidents and the discovery of Uranus, which 
introduced Herschel to the patronage of the king, put a 
temporary stop to the construction of a great telescope 
In 1783 he finished “a very good twenty-feet reflector 
with a large aperture/' and after two years observation 
with it, became so convinced of the advantages of such 
apertures, that he recurred to his previous intention of 
increasing them still further. Soon afterwards, by 4b e 
representations of Sir Joseph* Banks, president of the 
Royal Society, Herschel, as his sister relates, obtained 

1 Continued from p 453 
Vol. XXIII.—Ne. 599 


11 the promise that 2000 1 would be granted for enabling 
him to make himself an instrument.’ 1 

The forty-feet reflector, the the/ d’aeuvre of Herschel's 
optical and mechanical efforts, was commenced about the 
latter end of 1785, and, as Prof Holden remarks, the 
history of the instrument extends from this date until the 
year 1811 The work was earned on assiduously with no 
further interruption than was occasioned by the removal 
from Cl ly Hall to Slough, where, soon after arrival, 
Herschel began to lay the foundation of the whole struc¬ 
ture, and the highly-polished speculum was put into the 
tube, and the first view through it was obL: Lined on 
Febiuary 19, 1787. But he dates the completion of the 
lnsLiumentfrom a much later period, for the first speculum 
came out thinner than was intended, and from its weak- 
1 css did not permit of a good figure being given to it , a 
second mitroi, cast m January, 17R&, cracked in Loohng , 
blit in the next month it was re cast and proved of the 
proper degree of strength In October following a pretty 
good figure and polish had been assuted. and llcischel 
says he observed the planet Saturn with it, he continued 
to work upon it till August 27, 17S9, when upon trial on 
Lhe fixed stars it gave a pictty sharp image, and on the 
following night he records, " Having bi ought the telescope 
to the paiallel of Saturn, I discovered a 1/1/// satellite of 
tliaL planet, and also saw the spots upon SaLurn, better 
than I had ever seen them before so Lliat I may date the 
finishing of the foity-feet telescope from thaL time n The 
diameter of the polished surface of the great mirror was 
48 indies In proof of the efficiency of the mechanism 
for giving hori7ont il and verucal motion 1 to so large an 
instrument he mentions that m the 5ear 1789 he had 
many times taken up Saturn two or three liouis before 
mciiilun passage and kept the planet in view with the 
gi catest facility till two or three hours after the passage 
On the 17th of September a xtventk satellite of Saturn, 
the minute object now called Mimas , was discovcied wiLh 
the forty-feet telescope, and though the instrument was 
used for various purposes till jSii, these discoveries of 
satellites constitute its most prominent additions to our 
knowledge. Sir John Herschel has stated that Lhe entire 
cost of construction, including the apparatus for casting, 
grinding, and figuring Lhe mirrors, of which two were 
constructed, amounted to 4000/, which sum was provided 
b> King George III His fither observed the great 
nebula of Orion with the toity-fceL telescope on January 
19, 1S11, and this was one of his latest observations. In 
1839 the wood-work had so far decayed as to be 
dangerous, and Sir John Herschel pulled it down, but 
piers were erected upon which the tube was placed 
Writing in March, 1847, he remarks that it was so well 
preserved that 11 although not more than one-twentieth of 
an inch thick, when in the horizontal position it sustained 
within it all my family, and continues Lo sustain inclosed 
within it, to this day, not only the heavier of the Lwo 
reflectors, but also all the more important portions of the 
machinery. 11 

As Prof. Holden remarks, and a similar opinion has 
been expressed previously, it is probable that the general 
public expected more from the forty-feet telescope than it 
actually performed; but Herschel gave valid reasons why 
he did not make more extended use of the instrument: 
the time required to get it into proper working older and 
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the number of assistants necessary were impediments in 
the way of its being utilised for regular observation, and 
lie assures us he 11 made it a rule never to employ a larger 
telescope when a smaller will answer the purpose. 11 It is 
certain that the mirror which was in the tube in October, 
17891 the month following that m which Herschel dates 
the completion of the telescope, was of excellent defini¬ 
tion. On the 16th of that month he followed the sixth 
and seventh satellites (Enceladus and Mimas) up to the 
limb of the planet, and witnessed their occultation. 
Holden writes ** 1 have nevei seen so good definition, 
telescopic and atmospheric, as he must have had on these 
occasions 11 

Between the years 1796 and 1799 Herschel made an 
elaborate classification of stars visible to the naked eye 
according to their comparative brightness, which he com¬ 
municated to the Royal Society m foui papers published 
in the Phil Trans It formed the first general catalogue 
of the kind, exhibiting the exact staLc of the sky in his 
time A reduction of Her^chel’s observations was under¬ 
taken by Mr C S Peirce, and the results appear in vol 
lx of the Annals of the Observatory of Harvard College 
So far as we know, their reduction had not been previously 
attempted Instances of variability in the light of naked- 
eye slars were detected during the progress of the classi¬ 
fication, the most notable discovery in this direction being 
perhaps that of the periodical fluctuations of n Herculis, 
in about sixty days Another star in the same constella¬ 
tion he considered had toLally disappeared in 1791, Lhough 
he had seen il distinctly 111 1781 and 1782 

Herschel was led to his numerous discoveries of double 
stars by his expectation of being able to determine the 
parallaxes of stars from measures made at opposite sea¬ 
sons of the year of the distances of pairs which appeared 
near together, and in the search for such pairs, his first 
catalogue of upwards of 200 double stars was formed 
and presented to the Royal Society in 1782 Long had 
previously measured stars upon a similar plan without 
success, but Herschel pointed out that his stars were not 
well chosen 

For the successful application of the method it is 
necessary that one of the pair of stars should really be 
situated at a much greater distance from us than the 
other, and as the most reasonable test of distance, 
Herschel assumed their difference of brightness, so that 
he sought for pairs where the components differed widely 
in this respect The view therefore which he adopted at 
this lime with respect to two stais seen in close proximity 
to each other was that one was in nearly the same line 
of sight as the other, but might be far more distant, thus 
constituting together what we now term an optical double 
star. From this beginning he was led to the discovery 
of revolving double stars, stars changing their relative 
position from year to year; and in 1803 he communi¬ 
cated to the Royal Society his memorable paper “An 
account of the changes which have happened during the 
last twenty-five years in the relative situation of double 
stars, with an investigation of the cause to which they 
are owing." He was then satisfied that there were in the 
heavens pairs of stars which were physically connected 
with each other. The research for stellar parallax was 
not successful, but in place of it he discovered the exist¬ 
ence of binary systems. He cOuld not in his day decide 


whether the motions of suns round suns was obedient to 
the laws of gravitation, but five years after his death the 
French astronomer Savary proved that one of these 
revolving double stars, discovered by Herschel, £ in 
Ursa Major, really was subservient to that law, and as 
every student of astronomy will be aware, the number of 
physically connected systems where the elements of the 
orbits have been determined, is now a large one, and is 
gradually increasing. 

Following at present the order in which Prof. Holden 
refers to the scientific labours of Herschel, we now amvfe 
at his researches on planets and satellites, respecting 
which the improvements he made m the construction of 
telescopes enabled him to advance knowledge so greatly. 
He was not particularly occupied with the inferior planets, 
but he determined the time of axial rotation of Mars with 
greater precision than before, and also the position of his 
axis The times of the rotation of the satellites of Jupi¬ 
ter were found from observations on their changeable 
brightness, and Herschel also remarked the as yet im¬ 
perfectly explained phenomena attending the transits of 
the satellites across the disk of the planet Saturn, as 
Holden remarks, was the object of his constant attention. 
in addition to the discovery of the interior satellites 
Enceladus and Mtmaty he left upon record an extensive 
series of observations of the seven attendants upon 
Saturn at that time known, and determined the time of 
iotation of the outer satellite Japelus upon its axis, by 
similar observations to those made upon the satellites of 
Jupiter He ascertained the time of axial rotation of 
Saturn, and was the first who had succeeded in effecting 
this in a reliable manner He also remarked the curious 
square-shouldered appearance which the globe of the 
planet has been sjspecLed to present, and of which we 
still occasionally hear, though it was long ago proved by 
Bessel to be an illusion. It 15 remarkable that notwith¬ 
standing Herschel’s frequent scrutiny of the planet, with 
all his experience of observation and the advantages of 
optical means surpassing by far those of his contempo¬ 
raries, he does not appear to have at any time suspected 
the existence of the interior obscure ring He proved 
beyond doubt that Uianus was attended by two satellites, 
and believed he had observed four others, and for a long 
time on his authority the planet was credited with six 
attendants. 

In 1795 Herschel communicated to the Royal Society 
a memoir upon the nature and construction of the sun 
and fixed stars As to the former he adopted a modified 
view of the theory which had been advanced by his fnend 
Wilson of Glasgow ; he regarded the sun as consisting of 
three essentially different parts : a solid and non-luminous 
nucleus, cool and perhaps capable of habitation, above it 
the atmosphere proper, and still higher the clpuds or 
bodies which cause the sun's intense brilliancy. In this 
paper occurs a remark which, as Prof Holden observes, 
has often been brought to bear, in consideration of the 
causes which maintain the solar light and heat. “ Per¬ 
haps,' 1 he says, “the many telescopic comets may restore 
to the sun what is lost by the emission of light." We 
know that however credible in his day points in his 
theory have given way under our greatly advanced 
knowledge. 

One of the discoveries, or perhaps we should rather say 
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demonstrations, which especially mark his powers of 
research and reasoning 1 , was that of the motion of the sun 
and solar system m space and the direction of this 
translation, which, considered generally, has received 
confirmation from more recent and refined investigation 
Maskelynehad determined the proper motions of a limited 
number of the brighter stars, and Lambert, Mayer, and 
Bradley had thrown out ideas upon the subject, and, fol¬ 
lowing up their suggestions, he showed that the sun was 
really in motion towards a point in the constellation 
Hercules, and assigned 11 the apex of solar motion ” with 
what Holden considers an astonishing degree of accuracy 
His second paper on this subject (1805) his biographer 
views as " the best example that can possibly be given of 
his marvellous skill in reaching the heart of a matter, and 
it may be the one in which lus philosophical powers 
appear in their highest exercise.” 

To gain a knowledge of the “ Construction of the 
Heavens," as Herschel termed it, of the laws of distribu¬ 
tion of the stars generally, the star-clusters and nebuhe 
id space, was confessedly a main object of his astronomi¬ 
cal labours, and the memoirs bearing upon this subject 
extend over the whole period of his scientific career 
For this purpose he adopted a system of star-gauging, 
which in practice consisted in pointing his 20-feet reflec¬ 
tor towards various parts of the sky and counting the 
number of stars in a field of view 15' in diameter. In 
this way, by methodical observation, the great differences 
in number of the stars in certain portions of the sky over 
those in other directions were reliably defined, and in 
extreme cases the difference was very marked, as in one 
mentioned by Holden, where in R.A I9h 4im,N.PD. 
74° 33', m the constellation Sagitta, the number of stars 
per field was found to be 588, while in R A. i6h. 10m , 
N.P.D H3°4' in Scorpio it was only 1 1 rtn Loth im 
Himmcl /n In this part of his review the author briefly 
touches upon the views entertained by Herschel at various 
periods between 1784 and 1817, he considers that while 
at the commencement of his researches the whole subject 
was in utter confusion, as they progressed data for the 
solution of some of the most important questions were 
accumulated, and the results of Herschel’s whole labours 
form the groundwork upon which future investigators 
must build. “He is the founder of a new branch of 
astronomy " 

The researches for a scale of celestial measures, on 
light and heat, &e, on the dimensions of the stars, on 
the variable emission of light and heat from the sun, are 
briefly referred to. Herschel's observations on the spectra 
of the fixed stars have been, we believe, very much over¬ 
looked. In his memoir in the Philosophical Transactions 
for 1814 he mentions that in 1798 he made some experi¬ 
ments on the light of a few of the stars of the first magni¬ 
tude, by a prism applied to the eye-glasses of his 
reflectors, adjustable to any angle and direction, with the 
following results 1 —The light of Sinut consists of red, 
orange, yellow, green, blue, purple, and violet; a Ononis 
contains the same colours, but the red is more intense 
and the orange and yellow are less copious in proportion 
than they are in Sirius Proeyon contains all the colours, 
but proportionally more blue and purple than Sirius . 
A returns contains more red and orange, and less yellow 
in proportion than Sinus* Aldebartm contains much 


orange and very little yellow a Lyra contains much 
yellow, green, blue, and purple ” Holden suggests that if 
we were to attempt to classify these stars by Herschel's 
observations alone we should put Sinus and Proeyon into 
one type of stars, which have all the colours in their 
spectra, A returns and Aldebaran would represent another 
group, with a deficiency of yellow and an excess of orarfge 
and red in the spectrum, a Ononis would form a type of 
those stars, with an excess of red and a deficiency of 
orange; and □ Lyra would represent a sub-group of the 
first class. The correspondence with SecchiN types and 
representatives is almost complete 

There remains one other great section of Herschel's 
researches and discoveries, that relating to the nebulae 
and clusters of stars When he commenced his observa¬ 
tions in 1774 very few of these objects were known. 
Messier’s catalogue of sixty-eight such objects did not 
appear till 1784, and they were chiefly objects found in 
his long-continued search for comets Lacaille contri¬ 
buted twenty-eight from his observations at the Cape of 
Good Hope. Herschel discovered more than 2500, which 
he distributed in classes as follows —Class I “Bright 
nebuke” (288 m all); II. “Faint nebulae” (909); III 
“Very faint nebula” (984); IV " Planetary nebulae ” 
(79); V “Very large nebulae" (52), VI “Very com¬ 
pressed and rich clusters of stars” (42), VII 11 Pretty 
much compressed clusters“ (67), VIII “Coarsely scat¬ 
tered clusters” (88). In addition he pointed out large 
spaces of the sky covered with very diffused and faint 
nebulosity, which do not appear to have been re-observed. 
Holden advises that they should be sought for with a 
powerful refractor, which would be less open to illusions 
than Herschel's reflectors, and that the instrument should 
be used in the way he adopted—in sweeping. 

Throughout Prof. Holden’s interesting memoir there is 
evinced the same enthusiastic admiration of Herschel 
and lus scientific labours, and he concludes in the same 
strain “ He was bom with the faculties which fitted 
him for the gigantic labours which be undertook, and he 
had the firm basis of energy and principle which kept 
him steadily to his work. As a practical astronomer he 
remains without an equal In profound philosophy he 
has few superiors “ 

Lists of Herschel’s scientific memoirs and of works 
bearing upon them, are appended to the volume which 
has formed the subject of our notice, and which, if it has 
a fault, is of only too limited extent to do full justice to a 
long life of discovery and research. We will reiterate 
the hope expiessed by Prof Holden in his preface, as 
wc understand it, that some member of Sir William 
Herschel's family may at no distant period “let the 
world know more of the greatest of practical astro¬ 
nomers" “of a great and ardent mind whose 

achievements are and will remain the glory of England 
and in this connection, that whatever may be found 
amongst his manuscripts (and as legards the drawings of 
the nebulse, no less an authority than the late Prof. 
D’Arrest has expressed a strong hope of further publica¬ 
tion) may at the same time be given to the astronomical 
public. 1 

J. R. Hind 

1 Prof Holden’s work h published in London by Messrs W H A Urn 
and Co, 
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BRITISH FISHES 

Natural History of British Fishes * their Structure , 
Etononut Uses, and Capture by Net and Rod . Culti¬ 
vation of Fi\h Ponds , Fish suited jor Acclimatisation , 
Artificial Breeding of Salmon By Frank Buckland, 
Inspector of Fisheries. (London Society for Pro¬ 
moting ChnsLian Knowledge.) 

T would have been difficult for Mr. Buckland to produce 
a dull book on any question connected with the 
economy of our fisheries , his merit in this respect has 
tended, however, to lead him too much m an opposite 
direction. It is painful, now that we are deprived of the 
living presence of the genial naturalist and industrious 
fishery inspector, to write an unkind word regarding any 
branch of his life's woik, but of this book we are com¬ 
pelled to say that we would have appreciated it better had 
it been less “familial 11 and more scientific That it 
should be full of interesting information about fishery 
matters was quite to be expected from the richness of the 
stores which its author always had at his command, 
and if Mr Buckland had Laken pains to digest the 
matter so lavishly e\M acted fiom Land and Water } and 
had likewise collated the miscellaneous information con¬ 
tained in the volume with care, he might then hare 
enjoyed the satisfaction of presenting to the public a 
natural history of British fishes which probably would 
have compaied satisfactorily %ith other good books of the 
kind. It is not too much to affirm that a carefully 
edited selection from the numerous essiys contributed to 
the various blue-books to which the deceased gentleman 
was so voluminous a contributor would have made a 
more interesting volume than the present work The fact 
is, Mr Buckland was nothing if he was not sketchy and 
rapid , he would not be tied down to severe statement^ 
but preferred to give an off-hand opinion in a dashing 
way, no matLer Lhat he might find ouL within the year 
that what he had advanced was very far wrong In the 
present volume, as a glance at Lhe plethoric title-page will 
show, Mr Buckland attempted too much, with the result 
thaL portions of the information conveyed are scrappy, 
while some of it is probably slightly imaginative books 
and articles written in railway trains often enough provide 
hard work for the reader. In a preface to his work Mr 
Buckland takes pains to point out liow greatly we are 
deficient in exact knowledge of the habits of our sea-fish, 
of the times and places of their spawning, of the food they 
eat, and of the period at which they are able to repeat the 
story of their birth. Some of the many questions which 
are asked by Mr. Buckland we are under the impres¬ 
sion he should himself have been well able to answer 
Whether cods' eggs " sink or swim 11 has been often dis¬ 
cussed, and the author ought to have been able to tell us 
the truth in that matter; but, on turning to the account 
given of the cod-fish in the present book (p. jo), it seems 
to be singularly deficient in its details of the natural 
history of that animal So far as we can observe, no 
reference whatever is made to the theory of Sars with 
reference to the floating of the eggs, hut a few pages 
relative to the peisonal adventures of the author are not 
wanting, whilst the old story of “ the Logan fish-pond " 
is re-told with great circumstantiality Twenty-five pages 
of the work are devoted to the salmon {Salma solar ), 
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and the essay, confused as it is, is well worthy of 
perusal, although it contains, as do other portions of 
the book, a good deal about Mr, Buckland, and recapi¬ 
tulate 5, as usual from Land and Water , an account of 
some of the big fish m “my museum" It would be a 
tedious process to anatomise the contents of this “ Natural 
History of British Fishes"; taking all that is written at 
its true value, we set down the work as an interesting 
collection of miscellanea. The account given of the 
Loch Leven trout {Salmo Levenenscs) is exceedingly 
meagre, as is likewise the descriptions of several 
other fresh-water fishes, notably the vendace of Loch 
Maben. The most suggestive part of the present work 
is that which is devoted to “Pisciculture" (pp. 334 
to 375) Under the title of “The Cultivation of Fish 
Ponds, 11 much interesting matter is given, and a good deal 
of information that must be new to the uninitiated is set 
forth. But notwithstanding the many pleas for piscicul¬ 
ture which have at various times been advanced, it is 
questionable if the cultivation of other fresh-water fish 
than the salmon would pay as a food resource A larger 
supply of trout would no doubt be welcome to the angler, 
because the trout is the fish df the angler par excellence; 
moreover in many places angling has now to be paid for, 
and lairds in Scotland who let their moors and lochs can 
always lease them to greater advantage when they are 
well stocked 


OUR BOOK SHELF 

Proceedings of the Aberdeenshire Agricultural Associa¬ 
tion (Fourth Annual Report, 1879-801) 

WE have here an account of the field and laboratory 
experiments carried out by Mr Jamieson for the Aber¬ 
deenshire Association during the year 1879 The crops 
experimented on weic turnips and oats As before, 
the piincipal object in view was to ascertain the com¬ 
parative manuring value of various phosphates in 
different states of aggregation We can glance at 
only a few points in the results 

Mr Jamieson claims to have shown that a finely 
powdered mineral phosphate, as, for instance, powdered 
coprolite, is nearly equal as a manure for turnips to the 
same amount of phosphate applied in a soluble form as a 
superphosphate, while the simply powdered phosphate 
is of course much cheaper than the manufactured manure. 
There is probably no doubt that on some soils a finely 
powdered mineral phosphate is sufficiently soluble to 
produce a considerable effect on the crop, if only the 
phosphate is applied in sufficient quantity, so as to 

J resent a considerable surface for attack, and to Mr. 

amieson belongs the credit of giving prominence to this 
fact, though it was by no means unknown before his 
experiments There is however no reason for supposing 
that dissolved and undissolved phosphates have the same 
manorial value When large doses of each are applied 
the manures may appear of equal value, because while 
the undissolved phosphate is sufficient for the wants of 
the crop, the dissolved phosphate is in excess of all 
requirements, and is therefore wastefully employed. Mr. 

i amieson applies 100 lbs 1 of phosphoric acid per acre 
>otJi as dissolved and undissolved phosphate; that is. tc 
say, about 3 cwts of bone ash and 5 cwts. of bone-ash 
superphosphate. Such a comparison is probably quite 
unfair to the soluble phosphate. For the small turnip 
crops obtained in Mr Jamieson's experiments cwts. of 

1 Qo pftgf 15 of ih« Mmcndix iha Amount of pluuphDnc Hid ippbad poi 
■ert u ititad to be 100 ffn , but on page rti the quantity fftvm m ana In. 
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superphosphate drilled with the seed would be found 
quite sufficient, and probably fully equal in effect to Lwice 
cbe quantity of phosphoric acid applied as powdered 
coprolite. 

Phosphate of iron applied alone was found to have 
practically no effect on the turnip crop, and the effect of 
phosphate of aluminium was but little, this is pretty 
much as we should expect. There is apparently some 
mistake in the printed analysis of the phosphate of 
aluminium used, as it is made to contain 3$ 28 per cent 
of lime, and only 476 per cent, of feme oxide and 
alumina. 

The analyses given of the turnip soils cannot pass 
without a word , the reporter is surely unaware of the 
absurdity which these analyses present The soil of 
the unmanured plot in the five evpcnmental fields was 
analysed in 1876, and again in 1879, after three turnip 
crops had been taken The analjscs show that on an 
average about 20 per cent, of the mliogen, and about 
48 per cent of the phosphoric acid in Lhe soil had been 
removed during these three years, and yet the total 
weight of the three turnip crops grown on the five fields 
during this period averaged but 16 tons per acre 1 The 
only lemark made by the reporter on these figures is that 
the soil has evidently become reduced in nitrogen, and 
much reduced in phosphaies . the fact that either the soil 
sampling or the analyses must be utterly wrong seems to 
have altogether escaped his attention 

The experiments w ith oats do not call for any special 
remark, except to note the patience which shelled 136,000 
grains by hand in order to determine the proportion of 
kernel to husk in the produce of the various plots 

May we suggest that in a report of field experiments 
the dates of sowing and of harvest should always be 
given, and also a description of the character of the 
weather during the giowing period Without such 
facts btfore us it is impossible to interpret the results 
of field expenments. 

Proceedings of the London Matin mutual Society, Yol. 
xi (November, 1879, to November, 1880). 

This is a smaller volume than u^ual, there being fewer [ 
papers, and none of them of a great length The pure j 
mathematics prevails somewhat more than u.-ual ovei the | 
mixed. | 

Prof. Cayley coninbutcs articles “(>n the Binomial 
Equation xP - 1 — o, Tnsection and yuaHisection,” a 
theorem in spherical trigonometry, on a formula of eli¬ 
mination. Sir James Cockle writes 11 On a Binomial 
Biordinal and the Constants of its Complete Solimon ,T 
Mr. J W L Glaishir, “Cn a Method of obtaining the 1 
^ formula for the Sine-amplitude in Elliptic Functions ” , | 
Mr H. W. Lloyd Tanner, “Notes on a General Method j 
of Solving Partial Differential Equations of the First 
Order with several Dependent Variables,” and a pi el 1 mi- 
nary note on a generalisation of Pfaff s l heorem , Mr J J 
Walker, 11 Theorems in Lhe Calculus of Operations ”, and 
Mr, T. R Terry, “ Notes on a Class of Dchnite Integrals.” 
Papers of a geometrical nature are—Mr J. Griffiths, on 
a geometrical form of Landen's theorem with regard to 
a hyperbolic arc, and on a class of closed curves whose 
arcs possess the same property as two Fagnaman arcs of 
an ellipse; Mr, H Hart, on the focal conics of a bicn cular 
quartic j Mr H M. Taylor, on the equation of two planes 
which can be drawn through Lwo given points to touch a 
uartic , Rev J. Wolstenholme, a form of the equation 
etemuning the fotm and directions of a conic whose 
equation in Cartesian co-ordinaics is given. Dr. Klein of 
Leipsic has a short note on the transformation of ellipti¬ 
cal functions ; Mr Gieenhill applies elliptic co-ordinates 
and Lagrange's equations of motion to Euler’s problem 
of two centres of force; aftd Mr Routh writes on func¬ 
tions analogous to Laplace’s functions. Lord Rayleigh’s 
papers -are on reflection of vibrations at the confines of 


two media between which the transition is gradual, and 
on the stability or instability of certain fluid motions. 
Mr Samuel Roberts has Lwo uoLcs one on a problem 
of Fibonacci’s, and the other on lhe integral solution of 
r 3 — 2 Py a =■ — s* or ± 23* in certain cases , Mr R F 
Scott writes on cubic determinants and otl er determi¬ 
nants of highei class, and on determinants of alternate 
numbers (a Lrcaiment which he has adopted in his work 
on 11 Determinants ”) Mr Hugh McColl contributes a 
founh paper on the calculus of equivalent statements 
(cf Prof Jevons’s remarks, Nature, vol xxhi. p 485) 
Other minor aitides conclude the volume. 


LETTERS TO THE EDITOR 

[lhe Editor Joes not hold kinudf responsible for opinions expt csstd 
by his con esfondt nts Ncithii can he undertake to 1 etu* n f or 

to correspond with the writers of rrjtcled manuscripts. No 
notice is taken op anonymous tommunuations 
[The Editor urgently requests corespondents to keep their letters as 
»hort as possible. The piessurt, on his space ij so great that U 

is impossible otherwise to ensun the appealance even of iom- 
mumcahons containing interesting and navel fads.] 

The New Museum of Natural History 

The new Natural History Museum, opened on Easter Mon¬ 
day, was vi itcd by some i6,coo people of a most orderly aiul 
respectable cla s. Owim* to the great exertions of Dr \Voud- 
v ird, ’\hose zeal is beyond \ raise, the mam gallery, lhe Pavilion, 
and 'he (lalleiy of Repule^ were shown ma practically completed 
stale lhe Mineral Gulluy Ins 'ong 1 hi ready, 1 ut the nmnge- 
uitnt uf llu hut Lineal sec'inn is mdl incomplete, ami it was 
entirely clrr ud home liule In uUt 1 cau cd with the mu 
bn Has, and it might be woith while Lo consider whether, Lvcepl 
ptrhai s in wet wcntln r, lhe umbnll s need 1 e taki 11 away Thi 
idea that people puke with sticks mo)jeils 111 mivtun.s has beer 
h ng exploded, and no mci nvuuence is felt nt the Ktn inglor 
! 'Tistuni, llie Louvre, ami ncmly dl foreigi galJcncs and 
| exhibitions, where, umbrella* are ad milled. 

"I lie aichilectu'e 111 the Mammalia Galli ry is v( iy ob‘ru i tve, 
anti its ovcr-uuiate clnraclti and the vauety of lone of the 
ten i-u<lt», ami ihe -lmiJanty of this in colour to the ) ulls nd 
skeletons of the fossil 111 mini.ilia, aie mod unft rtuiute 

li seem- a pity that sou e -tyIe with more repose than " Deco- 
inteil Nunnin' 1 v\,r- nut eheted Although vtry beautiful ns, 
a building, anil with in n> katiues de trvum hi^li [ rnnsc from an 
aithilCLLural \ omt ot view, it is evidently not Lhe s’yle hett 
atDp'ed to -et alt natural histoiy sp-L'iimns The calhcdnl hie 
Index Museum, with its rather dark side-thapek, and the 
Museum of Urituli Zoolc gy are of proportions that will render it 
difficult to mal e an effective di'pliy 111 (hem 

1 hope that it is not finally decided Lu place the recent 
mammalia on the fir t floor aid the birds on Lhe gruund floor, 
because the aichilcct’s siring tour es would bj mterfered with 
otherwise by (lie cases [lie living and extinct mammadiA 
should face each other, and the binN go aloft Convenience 
has already betn too much -acrihctcL to architecture. Every 
lime the hist floor is visited the length of lhe Index Museum, 
150 feet, mu t be braver cd to reach the stall s, and the same 
disuntc back ah ng the corndoi to reach the door of lhe 
Mineial Gallery. This means an immm i e waste of Ume. I 
abo notice that the crane is close to (lie main entrance, and that 
there ire no proper lifts. 

If it was nece Bary to fashion all Lhe ornaments from natural- 
history ohjei ts, it is a pity that the restorations were not accu¬ 
rately mnde 'lhe oft-repealed figuie of a Dapedms wal¬ 
lowing a fish almost its own size, and of spual shells Ivnt to 
accomuiudate them to the nn ulding* uf an auli, is nut instructive. 
The humour of 1 rnamenting (?) Lhe .ir*.h leading into lhe pavilion 
with a hideously represented An-hrcopteryx m high relief, re¬ 
peated a dozen times, 1$ not oiviou-*, but some joke must 
doubtless be intended. 

The cost of lhe * mall bronze and glass conservatories in the 
botanical department is out of all proportion to the objects they 
are to contain. Dried stems of tiee-fems and palmi, though 
very interesting in llieir way, do very well in other museums 
without ^lasssec, and can he replenished for next to nothing. 

F O. 
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The Tide-Predicter 

Mu. Edward Roberts' letter in Nature for April 14 
contains statements giving an erroneous view of the origin of 
the tide predicLer. Any one who feels sufficient interest in the sub¬ 
ject to derive full information will find it in my pa^er on 11 The 
Tide-Gauge, Tidal Harmonic Analyser, and Tide-Fredicter," 
read before the Institution of Civil Engineers on March 1 and in 
the abstract of the discus -.ion which followed it, to he published 
111 the Minutes of the Proceedings of the Institution (voL Ixv 
sees 1880 Si, part 111 ), and he w ill see that my letter 111 Nature 
of March 31 ia correct William Thomson 

The University, Glasgow', April 16 


Geological Relations of Gold in Nova Scotia 

In the notice of the report of Mr. Murray on the gold of 
Newfoundland (Nature, vol xxui. p 472) I observe a reference 
to my own opinion of the age of the gold of Nova Scotia which 
needs sone correction In the second edition of 11 Acadian 
Geology" (1868) the gold-bearing senes is included in the Lower 
Silurian, bat thi>> referred to the larger sense of that term in 
which it was used to include the Cambrian as well In the 
third edition (1878, Supplement, pp. Bi, 85, 92) I have referred 
this formation, on the evidence of fossils and stratigraphical 
position, to the age of the Lower Cambrian or Longmynd senes, 
thus placing it on a lower horizon than the fos^lliferous Primor¬ 
dial of Eastern Newfoundland, which 1 suppose to be of the 
age of the Acadian or Mencvian group. There L therefore 
little difference between Mr. Murray's estimate of the age of the 
gold-bearing rocks uf Newfoundland and my own of that of 
the similar rocks m Nova Scotia, except Lhat 1 presume he 
would classify the Newfoundland senes as Upper lluroman 
rather than Lower Cambrian With reference to this I have 
been disposed to regard Mr. Murray's Aspidella slates and the 
associated rocks as equivalents of the Kewenun or "Upper 
copper-bearing group" of the West, and probably Upper Huro- 
uian, in which cose they might be a little below my hiova SCotia 
Lower Cambrian , but the precise age of b^th series is deter¬ 
mined merely by the fact that they appear to belong to the 
period between the lluroman proper, or Lower llurouan, and 
the Acadian group, or Menevian (Etage C. of Ilarrande) 

It is proper to add that in the third edition of "Acadian 
Geology" I have shown that the filling of the Nova Scotia 

S old veins is much more rtceni than the containing rocks, and 
clongs to the time intervening between the Upper Silurian and 
the Lower Carboniferous, the richer deposits alsi appearing to be 
related to the occurrence of intrusive granites of Devonian age, 
There is no reason, therefore, other than the mineral character 
of the containing beds, why such veins might not occur in any 
rocks older thin the Devonian, and gold discovenes have been 
reported in localities where the rocks are supposed to be 
Huronian and Silurian, but I have had no opportunity of 
personally verifying these statements. Thus far the important 
gold veins arc known only in that great sene!) of slates and 
quartzites of the Atlantic coast whicn I have referred to the 
Lower Cambrian J. W. DAWSON 

McGill College, Montreal, April 4 


Symbolical Logic 

Prof, Jivons, in his criticism of my method m Nature, 
vol xxui. p 485, has stated the main points at issue between us 
so fully and clearly, and on the whole so fairly, that I need only 
ay a very few words in reply. 

As to the charge that my method la ante-Boolian or anti- 
Boollan, I do not seek to repel it; on the contrary, I maintain 
Lhat my methxl is different from Boole's in principle, and very 
different indeed in its practical working. The really important 
questions to be settled are these 1 

1. Are the definitions which I give of my symbols clear and 
unambiguous ? 

2. Are the rules and formule which I derive from these 
definition 1 oorrect 7 

3. Are the innovations which I propose of any practical 
utility? 

Now, I do not think that any one who hu read my papers in 
the Proceedings of the London Mathematical Society and my 
articles in Mind and in the Philosophical Magaumt will refuse to 
muw Yet to questions 1 and 2 ; and wLth regard to question 


3 I can only say lhat any one who answers No is bound in fair¬ 
ness to piove the inutility of my innovations by solving one or 
two of my hardest problems without their aid, and in an equally 
clear and concise manner My proposal of an amicable contest 
in the Educational Times meant nothing more serious than this. 

Some of my critics (not including Prof, Jevons however) seem 
anxious to magnify the points of resemblance between my 
method and it', predecessors, especially Boole’s, and to minimise 
the points of difference It may be as well therefore to state 
briefly what characteristic*! distinguish my method, so far as I 
know, from all the methods which hive preceded it, and what 
advantages, in my opinion, accompany these characteristics. 

In the first place, then, every single letter in my notation, as 
well as every combination of letter, denotes a statement . By 
this Kimble device I gain the important advantages of generality 
of expression and uniformity of interpretation and treatment, It 
enables me to express many important logical laws in simple 
and symmetrical formulse, as, for instance, 

(A a)(B b)(C\c)\(A + B H C:a + b + c), 

which otherwise could not be so expressed To secure these 
advantages 1 sacrifice absolutely inthing. The relations of 
classes, including the ordinary syllogisms, I express by speaking 
throughout of one individual, just as mathematicians express the 
properliei of curves, surfaces, and volumes, by speaking through¬ 
out of the varying distances of one representative point , 

My claim to priority 011 this head has been called in question 
011 the ground that Boole too, in hi*, equations about "secondary 
proposition^," denotes statements by single letters, The plain 
truth however is that Boole takes sone pains to prevent his 
readers from imagining that he does anything of the kind lie 
says distinctly, and in perfect consistency with the whole tenor 
of his book, 111 which he de tribes his algebra of logic as a mere 
offshoot and part of the ordinary algebra of quantity, that in his 
equations any single letter, such as jt, denotes the portion of time 
during which some proposition x is true, the whole universe of 
time to which the discourse refers being the unit (see " Laws of 
Thought,” from p 164 to p 170) Neither will one find any¬ 
where 111 Boole's work the idea (sug^eded to me by analytical 
geometry) of investigating the relations of different claves, while 
speaking only of one individual, and thus dispensing entirely 
with the quantitative words all , some, anl none , which are so 
characteristic of the old logic. 

Another peculiarity of my method is that my symbol of denial 
(an accent) is made repeatedly to apply to expiessions of varying 
cv>mplexity, as, for instance, (*■>)', (* 4- ^r)'. (* ' f)', leading to 
rules and formula of operations, to which I find no parallel in 
any prior symbolic system with which 1 am acquainted 

Boole uses x as an abbreviation for I — x. Let those who 
insist lhat Boole’s horizontal stroke is exactly equivalent to my 
accent expiess in his notation the complex equation 

(x=?y = (x.j,y + O':*)', 

and explain its meaning clearly wiihout departing from Bootfs 
quantitative interpretation of his symbols. 

Lastly, iny symbol - express implication or inference, and does 
not, therefore, exactly coincide in meaning with Prof, Peirce’s 
symbol of inclusion — <, as defined by him in his "Logic of 
Relatives," published in 1870, This symbol of inclusion, aa I 
understand Prof Peirce's definition of It, Is simply equivalent to 
the words "15 not greater than," and is therefore restricted to 
number and auantity. It is true that Prof. Peirce in his recent 
memoir on the 11 Algebra of Logic" extends the meaning of 
this symbol of inclusion, so as to make it also convey the same 
meaning as my symbol of implication ; but as Lhu memoir was 
published subsequently to my second and third papers in the 
Proceedings of the Mathematical Society, to which Prof. Peirce 
explicitly refers in his memoir and accompanying circular note, 
this later definition does not bear upon the point in discussion. 

Prof Jevons objects to my a : 0 as an abbreviation for 
a = afi, because he thinks it obscures the teal nature of the 
reasoning operation, But one might with equal justice object 
on the same grounds to a 1 as an abbreviation lor ass, or toHhe 
left side of tne equation in the binomial theorem as an abbre* 
viation for the right side. The symbol a ; 0 is the exact equiTa* 
lent of ■ = a/ 9 , just as a = 0 is the exact equivalent of (a ! 0) 
(0: e), and I do not see that I create any obscurity by adopting 
in any investigation, and at any stage of the investigation, what¬ 
ever form seems most snitable for the immediate purpose Id 
view. But whether I am right or wrong In this opinion can only 
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be decided by actual examination of my published y apers on 
lymbolical logic, of which Prof, Jevona has very kindly given 
in Nature a full and complete hat. Hugh MacCqli 

73, Rue Siblequm, Boulogne-sur Mer, April ^ 


Agricultural Communism in Greece 

The article in Nature, vol. xxm. p. 325, on Aryan villages 
and other Asiatic communities reminds me of what I saw m 
1843 in the course of a journey through Greece On St 
George's Day, a high festival with the Greek peasants, when 
crossing the range of Mount Cithxron between Thebes and 
Eleusis, I saw my companion, who was about half a mile ahead, 
surrounded by a number of men, and then pulled from his hone. 
The man we had engaged as interpreter, guide, and protector, the 
"dragoman," bolted ab a matter of course, thinking we had 
fallen upon a nest of brigands , but when 1 reached the scene of 
action I was surprised to find that the yelling and uproar heard 
in the distance were not murderous nor at all malignant, hut 
purely hilanoa c I was dragged from my horse also, and sur¬ 
rounded by about twenty young fellows with shaven heads and 
long scalp locks, half stripped, half drunk, and very dirty, but 
perfectly good humoured 

Wc were presently made to join in a w lid dance, a sumval of 
the Pyrrhic dance of antiquity, which we improved very success¬ 
fully , my companion, C M Clayton, from Delaware, doing a 
nigger break down and I the ■■ailur's hornpipe 
On the final arrival of our dragoman we learned that the 
twenty young men were brothers, and that the old man with 
long white beard who sat gravely looking on and playing a sort 
of tom-tom to tune the dance was their fithcr, On ourexpieasing 
burpme at so large n family of suns being so nearly of the same age 
he explained (hat did not always signify a blood relation, 

and that these were merely a^nculturml brethren 1 hey were 
the united proprietors or renters (I do not remember which) of 
the adjoining farmhouse and the surrounding land, which they 
cultivated under the direction of tlic old man whom they had 
selected as their father, who was entrusted with the custody and 
division of their capital and profits, who arbitrated in cases of 
quarrels, and was otherwise obeyed in most things. 

Here was a patriarchal form of communism that we after¬ 
wards met with in several other instances, but in this and the other 
cases it was limited to young unmarried men. 'I here were no 
women in the dance and none visible on this farm, which wa-s 
some miles distant from the nearest village, Platien. 

At that time the Klephta, or brigands, were united m similar 
communities, who sternly abjured all communication with the 
fair sex. 

When we had finished oar dance and paid for sufiicient 
wine to go round the family circle we found that before going 
we must kiss all the brothers or give mortal and dangeroii>i 
offence. Andrew, our dragoman, with the inventive facility of 
his nation, extricated ns from this by solemnly stating that in 
England it was an established custom to show respect foi a 
family by embracing the father only, and bowing separately to 
each of tne sons. 

I am unable to supply any further particulars concerning the 
internal economy of these communities, cannot say whether 
they prevail chiefly among the Greeks or the Albanians (the 
latter corn.titute a large proportion of the agricultural population of 
Greece), nor how they dissolve when the brothers become married 
or the father die*. I have met with no account of them in the 
course of my reading, but am not at all surprised at this, seeing 
how profound is our general ignorance of everything pertaining 
to Greece, an Ignorance which is most glaringly displayed hy 
political writers and others, who speak of Athens as though it 
were Greece, and of Athenian proceedings ai though they were 
the action of the Greeks. 

But for the accident of this rather startling festive encounter 
with these brethren on this particular holiday, we might have 
travelled for weeks without meeting any visible indications of 
such fraternities. We should have passed the brothers if they 
were working in the Acids, and the patriarch had he been Bitting 
alone at the farmhouse door, without special notice. It was only 
after our curiosity had been excited that we discovered other 
patriarchs and other brethren by special inquiry where their 
existence was vaguely Indicated. 

Among the readers of Nature there may be some who have 
sufficient acquaintance with the Greek people, outside of Athens, 
to be able to supply interesting particulars concerning these 


curious communities They may be survivals of our ancient 
communism, or a modern device for mutual protection forced 
upon the rural population by the absence of any enforcement of 
law and social order by those who consume the taxes in Athens. 

W Mattieu Williams 


Heat of Stellar Masses 

I SEND you n working hypothesis which I Lhink will well pay 
for its place in the world It is as to ihc heat of large stellar 
masses , that the imperfect conduction of the kinetic force pro¬ 
ducing gravitation through large stellar masses causes heat in 
them. 

The quanLity of heat stored up may depend partly on the 
proportion of mass Lo radiating power, and partly, perhaps, on 
the condition of the ma«-s far such conduction. 

Washington, D. C , March 25 Saml. J Wallace 


Shadows Cast by Venus 

On March 21 lost, about 8pm, 1 wis walking among some 
trees by a river’a bank The ground was covered with recently- 
fallen snow, and the shadows oF the trees were unmistakably, 
though faintly, traceable on the white surface. The night was 
dark and the shadows were thrown by Venus which was shining 
with unusual brilliancy 1 believe this obvious form of the 
phenomenon is not a common one in our latitude. 

ClfAs T. Whitmell 
31, Havelock Street, Sheffield, April 18 


The Sparrow and Division of Labour 

The following curious fact may possibly interest your 
ornithological readers — Ln&t year and the year previous two 
pairs of swallows mode their t ests nml successfully reared their 
broods under the eaves of my house Wilhin the post fortnight 
a brace of astute London sparrow*, have apparently recognised 
the principle of division of labour as applicable lo their require¬ 
ments in the art of ne^L-building. Ihcy nave selected the largest 
and most substantial of the swallows’ nests referred to; and, 
after devoting a day or two, on starting nu their enterprise, to the 
enlargement of the entrance hole, which was probably too narrow 
for them, have constructed their bed within of bits of grata and 
feathers in the usual fashion They are now enjoying their 
honeymoon in their new quarters G. C Wallich 

3, Christchurch Road, Roupell Park, April 11 


SIR PHILIP DE M ALP AS GREY EGERTON* 
MP , ERS. 

N Sir Philip Egerton geologists have lost one of thAt 
band of workers who placed their science upon the 
footing which it now occupies in this country. Unfor¬ 
tunately that band has been of late years greatly diminished 
by death. Bom in 1807, Sir Philip Egerton with his old 
friend and fellow-worker, Lord Cole (now the Earl of 
Enniskillen), while still at Oxford commenced the collec¬ 
tion of fossils, and very soon their attention was especially 
directed to fossil fish, of which but very little was at that 
time known As specimens of this group of organisms 
often occur in duplicate, the individuals breaking across 
so that two opposite slabs each contain one-half, the two 
friends agreed to share their spoils, and thus both collec¬ 
tions were enriched. When in 1840 Agassiz visited this 
country, intent upon his great ichthyological memoirs, 
he found in the museums of Sir Philip Egerton and Lord 
Cole an abundance of materials ready to his hand. The 
specimens were carefully figured, and descriptions of them 
included in the several great works which Agassiz succes¬ 
sively issued The original drawings by Dinkel are now 
among the archives of the Geological Society. But Sir 
Philip Egerton was by no means merely a collector of 
fossils, he was a very diligent and successful student 
of ichthyology. Many valuable papers on fossil fishes 
were written by him at different times, and a senes 
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df papers published in the decades of the Geological 
Survey of the United Kingdom are among the most 
valuable of the works issued by that body An ex¬ 
cellent man of business, Sir Philip took an active part 
in the administration of the British Museum, the London 
University, the Geological Society, and other institutions 
for the promotion of science. All who knew him will miss 
the kindly face and cheeiful manners which distinguished 
him, Only two days before his death he was in his place 
in Parliament, but a chill taught during the lately preva¬ 
lent east winds proved rapidly fatal At the last meeting 
of the Geological Society the vice-president, Mi J 
"Whitaker Hulke, F.RS,, made announcement of his 
death, and the suiden and unexpected tidings concerning 
one who was so widely known and so universally 
respected cast a sad gloom over the proceedings of the 
evening 

A correspondent sends us the following additional note 
on the late Sir Philip Egerton — 

The knowledge of the extincL species of fishes is one of 
the latest additions to palaeontology, and the cieitor of 
this department of the science, Louis Agassiz, found the 
richest materials for his great woik in the Dntisli Isles 
In their acquisition he was greatly aided by Lord Cole, 
now Earl of Enniskillen, and by Sir Philip de Malpns 
Grey Egerton, Bart, M P Ttieir gathenngs resulted in 
most complete collections of fossil fishes, and science is 
much indebted to the catalogues drawn up and published 
by Sir P Egeiton of that preserved at (Jukon Turk 
Besides the species named by Agassiz this collection 
includes mjny which have been subsequently determined 
and described by Sir P Egerton, whose name will be 
ever associated with Lhat of Agassiz in palichthyology 
In Ins public careei Sir Philip Egerton has been distin¬ 
guished by his unremitting attention to his parliamentary 
duties in the longpeiiod since lus election in 1830 The 
British Museum sustains a severe loss in a Trustee, 
elected in 1851, whose scientific knowledge, sound judg¬ 
ment, and administrative ability were of the greatest 
value, especially to the Natural History Departments 
Sir Philip’s last attendance at the Board was but a few 
days—apparently in his usual good health—before his 
lamented death 


THE SCIENTIFIC PRINCIPLES INVOLVED IN 
ELECTRIC LIGHTING 

OUR Cantor Lectures on this interesting subject have 
ju,t been delivered at the Society of ArLs by Prof 
W. Grylls Adams, F.R S , the lectures will be published 
in full in the Journal of the Society of Arts, but we are 
able to give an abstract of them by Prof. Adams In the 
first lecture, the discoveries of (Ersted, Ampere, Arago, 
and the early discoveries of Faiaday on magnetic and 
current induction were considered m their relation to the 
principles of conservation and transformation of energy 
Lecture !.—Prof Adams began b> stating and illustrating 
the fact that important discoveries, after they aie made, 
often pass through a stage of neglect or a stage of quiet 
development, then enter on the practical stage, when new 
facts and new inventions follow with great rapidity. 
The potential energy of the discoverer 15 transformed 
into energy of action in many directions with more or 
less efficiency, according to the retarding state of the 
medium through which that action takes place 
Electrical science has passed through these stages, 
whether we regard telegraphy from the work of Sir 
Francis Ronalds in 1816, who said, "Let us have 
electrical conversazione offices communicating with each 
other ail over the kingdom / 1 down to the establishment of 
telephonic exchanges, or whether we consider electric 
lighting from the grand experiment of Sir Humphry 
Davy in 1813 with a battery of 2000 cells, down to the 


latest results obtained by means of the most recent 
magneto- or dynamo-electric machines 

In the year 1819 (Ersted observed the action of a 
current of electricity on a suspended magnetic needle, 
and in the year 1S20 Amp&ie studied the laws of their 
mutual actions, and propounded his celebrated theory of 
magnets and of terrestrial magnetism, making magnetism 
the resultant action of electric currents In the rame 
year Arago discovered the magnetisation produced by 
electric currents, laying the foundation of the subject of 
electro-magnetism 

The discovenes of (Ersted, Ampfcre, and Arago were 
fully illustrated by experiments, and their connection 
with one another explained In the same year, 1820, 
Schweigger invented the galvanometer, and in 1827 Ohm 
deduced his simple theory of the action of batteries from 
the principle of Volta 

The relation of Lhe experiments of (Ersted, Ampfere, 
,uid Arago to the principle of conservation of energy was 
then fully considered. Considering Ampere's experi¬ 
ment of the motion of wires towards one another 
uhen like parallel currents are flowing in them, it was 
shown that the currents must be diminished whilst they 
are actually approaching, and increased whilst they are 
separating, and so by supposing one of the original cur¬ 
rents vciy small, the relation between Ampere's results 
and the induction of a current by moving a wire in the 
neighbourhood of another current was deduced. 

The laws of induced currents were then explained and 
illustrated by some of the early experiments of Faraday, 
who discovered the induction of electric currents by 
magnets in 1831 

11 In his first senei of papers to the Royal Society 
entitled—(1) On the Induction of Electric Currents, (2) 
On the Evolution of Electricity from Magnetism, (3) On 
a New Electiical Condition of Matter, (4) On Arago’3 
Magneto Phenomena, Faraday unfolds step by step the 
laws of the induced current in a helix of wire B, placed 
near to another helix A, carrying a voltaic cunent 

"That as long as a steady current was maintained in 
A Lhere was no current induced in H, that on making 
contact in A or on approaching the wires there was a 
momentary inverse current in B, and on breaking contact 
in A or on separating the wires, there was a direct 
induced current in B That as this rurrent was of the 
nature of an electric wave like the shock of a Leyden jar. 
it might magnetise a steel needle, although it produced 
slight effect on a galvanometer, and how this expectation 
was confirmed, and that the needle was magnetised 
opposite ways on making and on breaking contact " 
Then in his evolution of electricity from magnetism he 
gives an account of the greatly increased effects on intro¬ 
ducing soft iron cores into his helices of wire, and 
shows that similar effects are obtained by using ordi¬ 
nary magnets in place of a helix carrying a battery 
current round an iron core, ie , in place of an electro¬ 
magnet He then describes the expei iment of introducing 
a magnet into a coil of wire, ana shows that the same 
cuncnt is obtained whether the marked end of the mag¬ 
net be introduced at one end of the coil Or the unmarked 
end introduced at the other, and that a current is pro¬ 
duced in the opposite direction to the former on with¬ 
drawing the magnet from either end Then after describ¬ 
ing the method of producing his induction spark and also 
muscular contractions of a frog by means of a loadstone 
and coil, and remarking that the intensity of the effect 
produced depends upon the rate of separation of the coil 
from the poles of the loadstone, he concludes this section 
thus , An agent which is conducted along metallic wires 
in the manner described , which, whilst so passing, 
possesses the peculiar magnetic action and force of a 
current of electricity, which can agitate and convulse 
the limbs of a frog, and which finally can produce a 
spark, can only be electricity. 
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Faraday also observed the difference of time between 
induction by a battery current In a coil, which is instan¬ 
taneous, ana induction b> a magnet, which requires an 
interval of time to get up to its full value ; and accounted 
fox this retardation by supposing that there 13 a redistri¬ 
bution of the Ampenan currents in the lion itself, so that 
the magnet requires tune to rise to its full power 

Little did Faraday dream of the rapid development and 
the marvellous results which were to flow from his experi¬ 
ments when, fifty years ago, he established the laws of 
magnetic and current induction, being stimulated (as he 
says) to investigate experimentally the inductive effects 
of electric currents with the view of elucidating Ampere's 
beautiful theory of magnetism, and in the hope of obtain¬ 
ing electricity from ordinary magnetism 

Lecture II .—It was shown m the last lecture that a circu¬ 
lar current or a current in a coil of wire acted as a magnet, 
one face of the coil, in which, as we look at it, the current 
appears to go contrary to the hands of a watch, corre¬ 
sponding to the marked pole or the pole of a magnet 
which points to the noith, and the opposite face of the 
coil corresponding to that pole of the magnet which 
points to the south Each of the Ampenan circular 
curients in the sepai ale molecules of a magnet is equiva¬ 
lent to a fine magnet with poles of the same magnetic 
strength as the current, and occupying the same position, 
and the collection of Ampenan currents will have the 
same magnetic effect as the bundle of small magnets, 
each of which gives the direction of the magnetic force 
at the point These separate fine magnets may be re¬ 
garded as Faraday’s lines of foice, and the number of 
them issuing from a magnetic pole will be a measure of 
the strength of the magnet The magnetic field of the 
magnet is any portion of space to which the influence of 
the magnet extends The current which will be produced 
by the motion of a conducting wire in the magnetic field 
will be proportional to the strength of the magnetic field, 
1 e proportional to the number of lines of force cut by 
the conductor , so that the cm rent produced m each half 
turn of a coil of wire involving on an axi^i is proportional 
to the number of lines of fonre cut by the coil dining its 
rotation, so that the total current from the coil will be 
proportional to the numbei of lines of force multiplied 
by the number of times the wire is related in Lhe coil 
In the case of a coil of wue rotating in the field of a 
magnet, if the axi* of rotation is parallel to Lhe Lines of 
force no cunent is produced, but as the axis of rotation 
is turned more and moie nearly at right angles to the 
lines of force the current in the coil increased Taking 
the earth for our magnet, when the axis of rotation is 
perpendicular to the lines of force and still in the mag¬ 
netic meridian, the current in that half of the coil which 
is moving from west, to east will be from north to south, 
and the currcnL in the other half of the coil which is 
moving from east to west will be fiom south to north, so 
that in the whole coil we get during every half turn an 
all-round current in one direction in the coil. The direc¬ 
tion of the current in the coil, as we look at it from the 
east, is the same as the direction of rotation of the coil 
as we look at it from the north. The direction of the 
current in the coil is alternately in opposite directions for 
every half turn, but a continuous cm rent maybe obtained 
from ll by reversing the connections with the ends of the 
coil by a commutator at the same instant as the currents 
are reversed in the coil 

These are the principles of all magneto-electric ma¬ 
chines The distribution of lines of force in the magnetic 
field of currents and of magnets is well shown by pro¬ 
jecting some of Prof S. P. Thompson’s transparencies, 
whiah show the magnetic effects resulting from the mutual 
action of currents and magnets on one another 

After the discovery by Faraday, In 1831, of the method 
of producing a current of electricity by the sudden 
removal of a coil of wire from the pole of a magnet, the 


laws of thoso currents were being developed, but for 
tweni) years no attempt was made to apply them for the 
purposes of electric lighting Voltaic batteries were 
being improved, and the more constant batteries of 
Darnell, of Grove, and of Bunsen were discovered, and 
these were the sources of electricity employed to produce 
llie more powerful currents of electricity In this country 
forty or fifty cells ol Grove have given us the electric 
light for opucal experiments m our laboratories, and the 
light was kept steadily in the same position by the 
elaborate arrangements of wheel-work and electromagnets 
devised by StaiLc in 1847 and by Foucault, which 
have reached veiy great perfection in the hands of 
Duboscq In the Duboscq lamp the current passes 
always in the same direction, and the positive carbon 
becomes hollowed out, and burns away about twice as 
fast as the negaLivc carbon, which becomes pointed The 
carbons are moved towards one another by means of a 
drum carrying two wheels, whose diameters arc as 2 to 1, 
which move two racks which bring the carbons together 
This lamp is* especially adapted for projection on a screen, 
and we may study the forms of the carbons by projecting 
them, and also study the kind of light given out by the 
vapours of metals burning in the arc , if we bum silver in 
the arc wc shall see that it is rich in the violet or chemical 
rays, which points to the reason why the salts of silver 
are so much used in photography 

Even with constant batteries there is great variation in 
the steadiness of the electric light, but much more is this 
the case when the current of electricity is obtained by 
the motion of a coil of wire in a magnetic field, for every 
alteration in the resistance in the cncuit reacts on the 
machine producing the current so as Lo increase the dis¬ 
turbance Hence regulatois are necessary in order to 
control the current, so as to keep the light constant 
In electric lighting regulators may act on the electric 
lamps themselves so as to give a steady current between 
the carbons by keeping them the same distance apart, or 
regulators may be used in another part of the circuit to 
control the current automatically by causing it to intro- 
du e extra resistance when the current increases, and to 
diminish the resistance when the current diminishes 

Various methods of regulating the current, including 
those employed b\ Siemens, Lane Fox, and Edison, were 
then described. In order to find the yield or effective 
work of batteries or magneto-electric machines and their 
efficiency, measurements of the cunent and of the work 
done by the current must be made 

There are four principal methods of measuring electric 
currents . — 

1. The galvanometer method, by which with a galvano¬ 
meter of small resistance a very small fraction of the 
current is measured, and any error of observation is 
multiplied in estimating the total current flowing. 

2 he heat method, in which the current is measured 
by the heat developed by the current in a given resist¬ 
ance in the circuiL accoiding to Joule’s law, that the heat 
is proportional to the square of the strength of current 

3 The electrometer or potentiometer method, in which 
the difference of potential between two points in the 
circuit with a given resistance between them is directly 
measured and the current deduced from Ohm’s law. 

In using Thomson’s quadrant electrometer for strong 
currents, the needle and one pair of quadrants should be 
connected together, so that the deviation is Lhen propor¬ 
tional to the square of the difference of potential, and 
this method is applicable for continuous currents and also 
for alternate currents. By means of two electromaters 
m different parts of the circuit the current and also the 
work done by it may be at once measured If, for instance, 
one of the electrometers be connected with the two 
carbons, the difference of potential and work dona 
between the carbons may be determined. By such 
measurements it has been found that there is an electro- 
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motive force of 30 or even 40 volts between the carbons 
in the electric arc, but that the actual resistance of the 
arc is small 

4. The electro-dynamometer method, Lhe best method 
fitted for ready measurement, in which the current in one 
coil is attracted by the same current flowing in another 
coil, and the attraction is balanced by a spring as in 
Siemens’s electro-dynamometer, or by weights as in 
Trowbridge* s electro-dynamometer A beautifully-made 
instrument by Elliott and Co. was exhibited, in which the 
coils are thick copper bands, fixed coils being placed on 
each side like the coils of a tangent galvanometer, 
the suspended coil being placed between them in place 
of the magnet of the galvanometer. This instrument is 
especially useful for the measurement of very large 
currents in absolute measure. 

The remainder of the second lecture was devoted to 
the consideration of the efficiency of batteries or of mag¬ 
neto-electric machines when employed as motors to do 
work by means of electricity, and it was shown Lhat the 
greatest amount of effective work is produced when one- 
naif the energy of the battery or current-generating 
machine 19 converted into useful work in the electric 
circuit. Numerous experiments were made with Clarke’s 
and other magneto-electric machines to show that by Lhe 
same machine work may be produced by sending a bat¬ 
tery current through it, causing motion of the armature 
carrying the current in accordance with Amp&re’s laws, or 
a current of electricity may be generated by turning the 
armature, 1 e by doing work upon the machine, so that 
a magneto-machine is a reversible engine. A small mag¬ 
neto-machine with a Siemens armature was made to work 
a pump, or when turned by hand produced a current of 
electricity. Also a battery current in a Gramme ring in 
front of the poles ofajamin magnet caused rotation of 
the ring and turned the heavy driving-wheel of the 
machine, and on removing the battery and turning the 
driving-wheel by hand, a cuirent of electricity was pro¬ 
duced which caused a piece of platinum wire to glow. 
Also a Tisley’s hand dynamo-machine was emplo)cd 
either to heat a long piece of platinum wire or to drive 
another magneto-electric machine, so producing a second¬ 
ary current capable of heating a considerable length of 
platinum wire 

(To be continued ) 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE AT ALGIERS 

Algiers, April 14 

HE number of members enrolled for the present 
Congress is much larger than might have been 
expected when we consider the length of the journey. 
To a Parisian member this is such as would be ex¬ 
perienced by a Londoner if our British Association 
met in Gibraltar Yet more than 1500 names are on the 
list Few of these are familiar to us. There appear to 
be an unusual number of doctors and professors of 
anatomy and physiology, and of civil engineers. We fear 
we must also confess that a great many people possessing 
little or no interest in science, who will not be present at 
a single sectional meeting, have joined the Association 
for the sake of seeing Algiers The general character of 
the meeting appears to be that of a great excursion 
There are only five days partially devoted to work , while 
the banquets, balls, f£tes, courses, and 11 fantasias ” are 
rapidly multiplying. 

On arriving in Pans we were told that the steamer 
which was to have conveyed us to Algiers had been re¬ 
quisitioned by the Government for the transport of troops 
to Tunis, but the Company determined at last to take 
both soldiers and savants, and the result was of course 
an overcrowded boat ana excessive discomfort. With 
accommodation for fifty first-class passengers no Jess than 


one hundred and twenty-nine were crowded into the 
vessel, and had the voyage been anything but of the 
smoothest, it would have been most wretched. As it was 
it was bad enough ; the food was insufficient in quantity 
and detestable in quality, and passengers were glad to 
find six feet of floor to sleep upon. In Algiers itself the 
hotels are quite full, and the salons will be used as 
dormitories. 

The Congress will be opened to-day by the inaugural 
address of M Chauveau, which is to be given in the 
theatre at three o'clock, after which the members will 
remain and resolve themselves into a general com¬ 
mittee to discuss the creation of a sixteenth section relat¬ 
ing to pedagogy a afterwards the secretaries of sections 
will meet to arrange their proceedings, and at 9 p.m. the 
members will be received by the Municipality at the Hotel 
de Ville. The general 'programme for the rest of the 
week is as follows .— 

Friday , April 15 —Sectional meetings in the forenoon, 
general meeting at 2 p m.; conference at half-past 8 

Saturday —Sectional meetings in the morning, visit 
to the Algerian Exhibition in tne afternoon; Arab fttc, 
and a soiree given by the Municipality 

Sunday —“ Courses et fantasia ” 

Monday — Sectional meetings in the morning, a pro¬ 
cession through the town in the afternoon, and an Arab 
ftte in the evening 

Tuesday —Sectional meetings , general concluding 
meeting , in the evening a ball given by the Governor 

On Wednesday the excursions commence, they are 
Loth general and sectional, and the longest lasts for a 
fortnight. 

A complete list of the papers to be read has not yet 
appeared, but in the list already published we do not note 
anything of special interest. 

English science is represented by Dr G H, Gladstone 
and Mr Siemens, who will both read papers. 

The Association has presented to each member a work 
m two volumes entitled “Notices scientifiques, histor- 
lques, et economiques sur l'Alger et Algdric " 

April 15 

The theatre was well filled yesterday afternoon to hear 
the address of the president, M. Chauveau, who is Pro¬ 
fessor of Physiology in the Lyons Veterinary College 
His discourse was of a far too technical character to be 
of interest to the majority of his audience, and dealt 
principally with the germ theory and Pasteur’s theory of 
fermentation. It was read throughout without the least 
attempt at oratory, and it contained various political 
allusions which were much applauded In Lhe evening 
the members were entertained by the Municipality, ana 
the town was illuminated The real work of the Asso¬ 
ciation commenced this morning, when the sections met 
at hours varying from eight to ten o’clock. We fear that 
the number of papers is small, and that the Association 
does not represent French science at all completely In 
the Physical Section, for example, the names pf only two 
authors of papers appear to-day—MM. Brilloum and 
Crova. At 9 a.m., when the section was announced to 
meet, no one was present Shortly afterwards the secre¬ 
tary arrived, but an hour later the section had not met. 
The average number of the audience at the sections 
which had already met did not at this time exceed ten . 

Among the more interesting papers announced for to¬ 
day are the following .—M. Marcheray, on Telephonic 
Communication in large towns; M. Tacchmi, on the 
Observatories of Etna and of Chimona ; M. Thoulet, on 
the Employment of the Microscope in Chemical and 
Physical Researches connected with Mineralogy; M. 
Prungrueber, on 300 Anthropological Observations on the 
Kabyles of the Djurdiura Mountains. 

The Medical and Agronomical Sections have plenty of 
communications. The new section of Pedagogy has 
been established under the honorary presidency of M. 
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Godard, Director of the Iicole Monge in Pans, who has 
brought twenty of the pupils with him. M. Fau, 
Attorney-General of Algiers, is the President, and two 
papers are announced for to-day —One by M Robert, 
on the Humanitarian and Pedagogic Ideas of Jean 
Comimiac (1572-1670), the other by M Berdelld, on the 
Employment of Colours as a Means of Retaining m the 
Mind certain given Numbers 
An excellent geological map of Algiers to the scale of 
1 in 800,000 has recently been completed, and the forma¬ 
tion of it has led to the simultaneous obseivation of 
various facts connected with Lhe physical geography of 
the Central Sahara. A map of the proposed interior sea of 
the Sahara has also been prepared, and the Trans-Sahara 
Railway is spoken of as more than a probability But 
we very much doubt if this can ever be a success If it 
connected flourishing towns or porLions of territory in 
which great cities arc ever likely to be established, as in 
the case of the new American railways, there would be 
some hope for it As it is, however over-populated the 
world may become, there is no likelihood of the forma¬ 
tion of settlements in the heart of an unhealthy tropical 
legion G F Rodweli 


MR. DARWIN ON VIVISECTION 

ROM the Ttmes we reproduce the following letter 
addressed by Mr Darwin to Prof. Holmgren of 
Upsala, in answer to a request for an expression of his 
opinion on the question of the right to make experiments 
on living animals for scientific purposes—a question 
which is now being much discussed in Sweden — 

“Down, Beckenham, April 14, 1881 

“Dear Sir,—In answer to your courteous letter of 
April 7 I have no objection to express my opinion with 
respect to the right of experimenting on living animals 
I use this latter expression as more correct and compre¬ 
hensive than that of vivisection. You are at libeityto 
make any use of this letter which you may think fit, but 
if published I should wish the whole to appeal I have 
all my life been a strong advocate for humanity to animals, 
and have done what I could in my writings to enforce this 
duty. Several years ago, when the agitation against 
physiologists commenced in England, it was asserted 
that inhumanity was here practised and useless suffering 
caused to animals , and I was led to think that it might be 
advisable to have an Act of Parliament on the subject I 
then took an active part in trying to get a Bill passed, 
such as would have removed all just cause of complaint, 
and at the same time have left physiologists free to pursue 
their researches—a Bill very different from the Act which 
has since been passed. It is right to add that the inves¬ 
tigation of the matter by a Royal Commission proved 
that the accusations made against our English physio¬ 
logists were false. From all that I have heard however 
I rear that in some parts of Europe little regard 1$ paid 
to the sufferings of animals, and if this be the case I 
should be glad to hear of legislation against inhumanity 
in any such country On the other hand I know that 
physiology cannot possibly progress except by means of 
experiments on lmng animals, and I feel the deepest 
conviction that he who retards the progress of physiology 
commits a crime against mankind. Any on? who 
remembers, as I can, the state of this science half a 
century ago must admit that it has made immense 
progress, and it is now progressing at an ever-increasing 
rate 

“What improvements in medical practice may be 
directly attributed to physiological research Is a question 
which can be properly discussed only by tho^ physio¬ 
logists and medical practitioners who have stqdjed the 
history of their subjects ; but, as far as I can l^irn, the 
benefits are already great. However this may be, no one, 


unless he is grossly ignorant of what science has done 
for mankind, can entertain any doubt of the incalculable 
benefits which will hereafter be derived from physiology, 
not only by man, but by the lower animals Look, for 
instance, at Pasteur's results in modifying the germs of 
the most malignant diseases, from which, as it so happens, 
animals will m the first place receive more relief than 
man Let it be remembered how many lives and what a 
fearful amount of suffering have been saved by the know¬ 
ledge gained of parasitic worms through the experiments 
of Virchow and others on living animals In the future 
every one will be asLonislied at the ingratitude shown, at 
least in England, to these benefactors of mankind, As 
for myself, permit me to assure jou that I honour, and 
shall always honour, every one who advances the noble 
science of physiology 

“ Dear sir, yours faithfully, 

“ Charles Darwin 

*‘To Prof. Holmgren’ 7 


THE MAGNETIC SURVEY OF MISSOURI 

N the summer of 1878 the writer began a magnetic 
survey of the State of Missouri The work of the 
first summer was confined to the north-east part of the 
Slate, and no points of interest were brought out During 
the summer of 1879 the work was extended over the 
western half of lhe State, and it was made apparent that 
diveisity of surface exerted a much more important 
influence than had been suspected The lines of equal 
declination were found to bend very sharply upon entering 
the large valleys, and the needle showed a tendency to set 
at nght angles to the valleys This tendency seemed to 
be greatest when the general direction of the valley made 
an angle of 45^ with the nonnal position of the needle, or 
roughly, when the valley runs north-cast and south-west, 
or north-west and south-east This tendency seems to 
be inappreciable when the valleys run north and south, 
or east and west 

In the report of 1878 (Trans St. Louis Acad of Sc, 
vol. iv No 1, p 143) it was suggested that this might 
result from the bending of the stream-lines of the earth- 
current sheet, due to the greater conducting power of the 
moist valleys In order Lo settle this point, further 
examination is necessary, and it is proposed Lo determine 
the earth-currents at a number of properly selected 
stations 

During the summer of 1880 the work extended over 
the south-eastern part of the State, where still more im¬ 
portant flexures of the isogonic lines were discovered 
Here, however, the position of the needle is probably 
affected by the iron deposits, and the effect of contour is 
studied to less advantage At the dose of 1880 observa¬ 
tions had been made at forty-five stations In order to 
bring out the effect of contour, a relief map of the State 
was constructed in wax, and was finally reproduced in 
plaster. In this work use was made of the profiles of all 
the railroads in the State, together with a list of over 300 
elevations in the State, collected by Gannett. The iso- 
gonic lines, which were first drawn upon an ordinary 
map, in the usual manner, to represent the observations 
thus far made, were then copied upon the relief map. In 
doing this it became apparent at once that the forty-five 
stations were wholly inadequate, and that the isogonic 
lines thus drawn are probably deserving of about the 
same weight that a topographical map would deserve if 
constructed from elevations at these stations 

The Chart is made after an artotype, which will 
accompany the third annual repoit in No. 2, vol- iv. 
Trans St. Louis Academy of Science In the original 
map the horizontal scale is twenty miles to the inch, the 
elevations being exaggerated 200 tunes This exaggera¬ 
tion was necessary in order to bring out the form in the 
photograph, since on a relief map, 150 feet square, the 
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greatest difference in elevation in the State would be 
represented by a vertical height of one inch The hori- 
rental scale of the cut is sixty-two miles to the inch 
The map represents only the grand outlines of surface 
as obtained from railroad profiles, and barometrical 
measurements. The dotted lines on the map are lines of 
equal variation of the magnetic needle thus, on every 
part of the line marked 8 U , the needle points 8° cast of 
north, &c These lines are drawn to represent the obser¬ 
vations already made, and show in a general way the 
variation of the needle in the State. The map also shows 
that there is a marked relation between the direction of 
these lines and the contour of the surface. It cannot be 
said that it shows what this relation is, but it is probably 
due largely to the deflection of the stream lines of the 
earth current sheet, caused by unequal conducting 
power. This explanation necessitates the existence of 


looped areas m certain regions in the State, the existence 
of which is already indicated by the determinations The 
loop in the 7 J yf line, with its inclosed 1 minimum, is 
probably complicated with the iron deposits in that region 
of the State, 

Three stations in the Missouri valley have been inad- - 
vertently omitted m the cut. One of these (Corrollton) 
lies on the 8 Q 3o' line, a few miles north of the nver. 
Another (Glasgow) lies on the riveT a little south of east 
from Corrollton. The third (Columbia) lies just east of 
the 8° line, and about south-east from Corrollton. A 
fourth station omitted, is nearly due east of the southern 
terminus of the 8° line, and just outside the 7 0 30' loop. 
The other stations, represented by the small circles, are 
shown on the cut, and An inspection of the map will show 
the weight to be given to different parts of these lines. 
At stations situated at points of abrupt curvature of the 



lines, the observations have been repeated at various 
localities in the region, until it was clear that no minute 
local effects existed. 

The value in the Iron Mountain region is the mean of 
many hundreds of determinations made with a solar 
compass by Pumpelly and Moore in 1872 This region 
is in the east part of the 7 J 30' loop In the western 
iron-field, which is nearly coincident with the 7* oval, our 
observations were repeated at various points (the aim 
being to avoid iron deposits) without finding any local 
action. 

In conducting the survey, a magnetometer belonging 
to Washington University was used, but the dip circle 
and declinometer were kindly furnished by Prof. J E 
HUgard of the U.S. Coast and Geodetic Survey. Thus 
far the survey has been conducted wholly on private 
means, in which we have been aided by the railroad 


companies, and by citizens of St. Louis. A Dill providing 
for the completion of the survey is now before the Legis¬ 
lature of the State Francis E Nipher 


PRIMITIVE MARRIAGE CUSTOMS 1 
HE chief object of Mr Fison's recently published 
memon on Kamilaroi marriage, descent, and relation¬ 
ship, is " to trace the formation of the exogamous mtet- 
marrying divisions which have been found among so many 
savage and barbaric tribes of the present day, 0 and to 
show that what Mr Morgan calls the punaluan family, with 
the "Turanian ” system of kinship, logically results from 

* 11 KmnlUroi and Kurui • Group Marriage^ and Relationship, and 
Min-iiffe by Elopement, alto the Kurnai Tribe. their Customs m Pern and 
W*r." By Lor.iner Fiaon, M A., and A W Hoirilt, PCS TO an 
Introduction by Lewis H Bforgan, LL D (George Robertson: Malboisn, 
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than. Hra coadjutor, Mr. Howitt, though he has had 
some interesting information to give about the Kurnai 
tribes of Gippsland, has had the same chief object; so 
that the work the two have produced is much more a 
polemic on behalf of Mr, Morgan than a record of new 
Australian facts. We must begin, then, by stating what 
Mr. Morgan'5 theories are (so far as the work before us 
is concerned with them), and indicating, and estimating 
the value of, the evidence on which they rest 

Mr. Morgan, having collected a great mass of facts 
concerning the terms in use between relations and con¬ 
nections throughout the world, and having found that 
those terms were, broadly speaking, divided into three 
orders, proceeded to spell out of ine two earlier orders 
(the third consists of the modem terms of consanguinity 
and affinity) the'whole of the early history of marriage 
and of the family. In what he has called the Malayan 
system of relationships, parent and child, gTand-parent 
and grandchild, and brother and sister (or rather elder 
brother, younger brother, elder sister, younger sister, for 
there are no words for brother and sister) are the only 
terms in use ; and one or other of these terms is used in 
addressing a person, according as the person addressed 
is of the speaker’s generation or of the generation above, 
or of that below it They are the terms always used 
when persons address one another, there being among 
those who use the system an invincible objection to the 
mention of their personal names Mr Morgan assumed 
that those terms were expiessive of consanguinity and 
affinity ; and conjectured that when first used they accu¬ 
rately described the relationships at the time existing, 
“as near as the parentage of children could be known .’ 1 
And it appeared to him that if there were a body of men 
and a body of women in the same tribe who all regarded 
each other as brothers and sisters, and all the men 
married all the women m a group, there would eust a 
marriage and family system which would explain the 
Malayan terms- the ldationships arising out of which, 
so far as they verc ascertainable, “as near as the 
parentage of children could be known, 1 ' those terms 
would accuiatcly express 

Accordingly, he framed the hypothesis that the first 
stage of marriage was the marriage in a gToup of men 
and women of the same blood calling themselves brothers 
and sisters The family founded upon this kind of 
marriage he has named the consanguine family, and he 
regards it as the earliest form of the family. He does 
not say that such a system of marriage, or such a family 
system as he has supposed, has been found at any time 
anywhere , what he says is that this supposition of his 
explains the origin of the Malayan terms, and that 
nothing else can explain them. But does it explain 
them? It is at once obvious that there is one term, and 
that the most important of all, the use of which Mr, 
Morgan's hypothesis does not account for Paternity 
may be doubtful—and if it were thought of at all in a 
group such as Mr. Morgan has conceived of, any man of 
the group might have as good a right as any other to be 
called father of any child born within it. But there can 
be no doubt about a man's relationship to his mother. 
In the case of mother and child the parentage is known 
with certainty, and therefore, on Mr. Morgan’s hypothesis, 
a man should in the Malayan system have had only one 
mother. Now chat system applies the term for mother 
to many women besides the actual mother—mother's 
sisters, father 1 s sisters, uncle's wives, and 10 on, if not 
indeed to all women of the mother's generation. Here 
than the hypothesis breaks down; and the point at 
which we find it breaking down is really the only point 
at which it can be tested The relationship between 
mother and child, too, which is confused or ignored in 
H10 Malayan system, is the one relationship ert which it 
can be said with confidence that no system really founded 
on relationship could fail to recognise it. The explana¬ 


tion Mr. Morgan offers is that in the Malayan system the 
relationship of stepmother (f is not disenmmated/' and 
there being no name for stepmother, stepmothers had to be 
called mothers, because " otherwise they would fall with¬ 
out the system" And he has what may be called a 
subsidiary hypothesis to account for there having been 
I no discrimination between stepmother and mother. It is 
that the affiliation of children to the groups of men and 
of women to which they belonged would be so strong 
"that the distinction between relationships by blood 
and by affinity would not be recognised in every case.” 
The fact of motherhood would be made little of, that is 
—there would be no discrimination between stepmother 
and mother—because the whole group would be, by a 
child, regarded as its mother But this is equivalent to 
saying that, from the nature of the case, it was not to be 
expected that note should be taken of the relationships that 
could be known, and that is to abandon the hypothesis— 
as well as to deny us all chance of judging whether it is 
a good or a bad one. Possibly explanations of the 
failure of his hypothesis, such as Mr Morgan suggests, 
might have some weight were he accounting for the 
Malayan terms as terms of address ; but he takes them 
to denote actual relationships "as near as the parentage 
of children could be known ” And no explanations can 
get over the fact that the Malayan terms are equally 
extensive in their application where, in the consanguine 
family, parentage would be known with certainty, and 
where it would not be known at all The consanguine 
family is clearly a bad hypothesis It might be thought 
it would hardly seem to anybody a plausible one ; but 
Mr. Morgan always speaks of it as if it were among the 
best vouched of historical facts, and we arc bound to 
say that Mi Howiu believes in it as implicitly as Mr 
Morgan 

To show the hypothesis of the consanguine family to 
be unstateable is to undermine Mr. Morgan’s whole 
history of marriage and of the family But Mr. Morgan 
has piopounded a hypothesis as to the second foim of 
marnagc and the second form of the family, and as it is 
at this point that Mr Fi c on (who does not quite believe 
in the consanguine family) lends him his advocacy, it is 
lrdispensablc that we should give some account of it. 
Punaluan marriage, upon vhirh was founded the punaluan 
family, was introduced by some reformatory movement, 
according Lo Mr Morgan, to put a stop to the evils 
Attendant upon brother and sister marriages It existed 
in two forms In one form of it a group of men, brothers 
or reputed brothers, had in common their wives who 
were not their sisttrs and 1 ot the sisters of each other ; 
in the other form, a group of women, sisters or reputed 
sisters, lived in common with husbands who were not 
their brothers and not the brothers of each other. 
Punaluan mamage has not been observed at any time 
anywhere any more than the consanguine family, but 
Mr Morgan believes that, in both its forms, it has 
existed everywhere, and probably during many ages, 
A correspondent wrote to Mr Morgan stating that m 
the Sandwich Islands men who^e wives were sisters and 
women whose husbands were brothers called each other 
punalua, which meant dear friend or intimate companion 
And possibly drawing his bow at a venture, "the rela¬ 
tionship,” he said, " is rather amphibious. It arose from 
the fact that two or more brothers with their wives, or 
two or more sisters with their husbands, were inclined to 
possess each other in common " Whether conjecture or 
fact, this amounts to very little, but it was this which 

f ave Mr. Morgan the suggestion of punaluan marriage 
or proof of his hypothesis he again relied upon the terms 
he had collected—and at first upon its fitness to explain 
those same Malayan terms which, as we have seen, nave 
more than enough to do to bear the weight of the con¬ 
sanguine familv. In his latest work (“ Ancient Society' 1 ) 
he holds it to be proved by a nomenclature considerably 
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different from the Malayan—his second order of terms 
which he has named the Turanian system of relationships. 
He regards the terms in this system also as accurately 
describing, “ as near as the parentage of children could be 
known/' the relationships existing at the time when Lhcy 
came into use. It differs from the Malayan in including 
words for cousin, uncle and aunt, and nephew and niece—or 
words which Mr Morgan has so translated, 1 1 will be found, 
however, that Mr Morgan does not use the punaluan family 
in accounting for any one of the Turanian terms. Those of 
them"which coincide, or par dy coincide, with the Malayan 
terms he had already accounted for by the hypothesis of Lhe 
consanguine family, and he does this over again, the others 
he accounts for, or tries to account for ("Ancient Society,” 
pp. 442-445), by means of exogamy alone. His reasoning 
is exactly what it would have been had the punaluan 
family never occurred to him. Indeed it has been an 
embarrassment to him , he has had to keep it out of his 
reasonings. For the punaluan family is, ex hypothesi, m 
two forms, and neither form could, "as near as the parent¬ 
age of children could be known, 1 ' yield both the Turanian 
sense of father and the Turanian sense of mother. Where 
the husbands were punalua, Mr Morgan's reasoning 
would make them all, though not brothers, fathers of 
children born within the group, and it would exclude 
their brothers from being considered fathers. But, m 
the Turanian system, a father's brothers are called 
fathers Similarly where the wives were punalua, Mr 
Morgan’s reasoning would make them, though not sis¬ 
ters, all mothers of the children of each of them, and 
would exclude their sisters from being considered as 
mothers But, in the Turanian system, a mother’s sisters 
are called mothers. Mr. Morgan has not failed to see 
this, and he has actually again framed a subsidiary 
hypothesis to give his hypothesis of the punaluan 
family a chance of living This is (see “Ancient 
Society," p. 445) that where a group of sisters married 
men who were not brothers, they also became the wives 
of all the brothers “own and collateral”—that is, all 
the brothers and onc-half of the cousins, however far 
removed—of each of their husbands , and, similarly, 
that when a group of brothers married women who were 
not their sisters, they also became the husbands of all the 
sisters and one-half of the cousins of each of their wives 
All that need be said of this subsidiary hypothesis is that 
it gives quite a new look to the punaluan family—and 
that the effect of it, like that of the secondary hypothesis 
formerly noticed, is to deny us all chance of judging 
whether the principal hypothesis is a good or a bad one 
The justification offered for it is that "the system (the 
Turanian) treats all brothers as the husbands of each 
others wives, and all sisters as the wives of each other's 
husbands, and as intermarried in a group”—but that is 
equivalent to saying that the system has taken no impres¬ 
sion of the punaluan family, and gives no countenance to 
Mr Morgan's hypothesis. As, apart from " the system,” 
he finds nothing to say for it, it is difficult to see how 
any one can resist the conclusion that that hypothesis 
must be dismissed, and that it must be ranked among the 
wildest chimeras that havener possessed the^brain of a 
man pf science. 

Now, do Mr. Fison and Mr. Howitt give in any degree 
to Mr. Morgan's hypotheses the support of which they 
are in need? The answer must be no—and must be no 
even if we receive as facts the assumptions as to fact 
from which they set out. Mr. Howitt accepts both the 
consanguine family and the punaluan family, while Mr. 
Fison offers himself as the advocate of the latter only. 
But Mr. Howitt has nothing new to say for the con¬ 
sanguine family, he believes in it, and argues from it as 
if it were known historical fact—that is all; and so of it 
no more need be said. What then do his colleague and 
he find to say for the punaluan family? Literally, not a 
word Mr Howitt simply takes it for granted as he does 


the consanguine family, Mr. Fison, in beginning, under¬ 
takes to show that it results logically fro 11 his hypothesis 
—for it is no more than that—of "exogamous inter¬ 
marrying divisions.” but he does not attempt to do so. 
And, in fact, his “intermarrying divisions” are auite 
different from the punaluan family, and leave no need for 
it, and no room for it, that is, his hypothesis is different 
from and exclusive of Mr. Morgan's In Mr Fison’s 
hypothesis, a group of men who are considered brothers 
and a group of women who are considered sisters—being 
the men and women of the same generation in two 
divisions which intermarry with each other, and only 
with each other—are by birth husbands and wives to 
each other; whereas, in the punaluan family, when the 
husbands arelirothers the wives are not sisters—they are 
punalua ; and when the wives are sisters the husbands 
are not brothers—they arc punalua Men who are 
brothers are restricted to women who arc each other’9 
sisters, on Mr Fison's hypothesis , but, on Mr Morgan’s, 
men who are brothers marry women who, as a rule, are 
not each other’s sisters The marriage law shown in 
Mr Fison’s hypothesis would have to be given up before 
the punaluan family could have a chance of issuing out 
of toe intermarrying divisions Then, as Mr. Fison 
justly observes, his intermarrying division "would have 
precisely the reformatory effect ” which Mr Morgan 
attributes to the punaluan family—so that, given the 
divisions, the punaluan family would not be needed for 
reformatory purposes , and as Mr. Fison’s yicw is that 
the totem clan grew up within his divisions, while their 
marriage law still subsisted, the punaluan family would 
not be needed to give birth to the clan (which Mr Morgan 
says it has done). And, clearly, there would be no more 
room than need for iL. It thus appears that, instead of 
supporting the hypothesis of the punaluan family, Mr. 
Fison has put it aside, and offers an improved hypothesis 
(suggested, no doubt, by Mr. Morgan s) in place of it 
We have seen that he does not accept the consanguine 
family either, lie does not, indeed, repudiate it. But 
to connect it with his intermarrying divisions seems to 
him so difficult that he thinks the one could have been 
changed into the other only through the intervention of 
" a higher power." He is not afraid of the ridicule to 
which he might be exposed were he to account for the 
first formation of the divisions by such a hypothesis , but 
he thinks it unnecessary to go behind them We have 
now shown in what manner Mr. Fison supports Mr. 
Morgan—and we have shown that Mr Morgan is in no 
position to give any support or countenance to him. 

To show that the Turanian terms would result logically 
from his own hypothesis is what Mr Fison has attempted. 
There are in a tribe two divisions which do not permit 
marriage within the division, and are restricted to inter¬ 
marrying with one another. All the men in one division 
are the husbands of all the women of the same generation 
in the other , the wife does not come into the husband's 
division ; and descent is reckoned through the mother. 
The group of men marries the group of women , and it is 
the group that is husband, the group that is wife, the 
group that is father, mother, son, or nephew, every 
person in it taking, however, all the relationships that 
arise to it Such is the hypothesis. Seeing that the 
relationships are called group relationships, it might be 
thought that Mr Fison considered the Turanian terms 
to have been, m the first instance, something other than 
terms of blood-relationship, say terms of address ; but he 
denies that they are terms of address, and regards them 
as having been real relationships from the first. In what 
natural sense of relationship, however, a group—or the 
women in it other than the actual mother—can be mother 
of a child he does not tell us : and till he can make this 
plain, his theory must be held to be as untenable as the 
hypothesis of the consanguine family. As for his demon¬ 
strations (Q E.D at the end of each) of the Turanian 
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terms, we can scarcely pretend to follow them The 
terms which are specially Turanian are laid down by him 
in definitions, and these definitions are used in the 
demonstrations—so that, so far as these terms are con¬ 
cerned, he seems to assume what he 19 going to prove 
On p. 87 (Prop 12) he proves that certain groups are 
cousins by the mere statement of three definitions. What 
19 also odd 15 that, immediately after, he proves, by a 
process of reasoning, that the same groups are not 
cousins, but brothers and sistcrs-in-law. Similarly, he 
proves first that a group is another group's nephew, and 
then that it is its son-in-law. This brings us to say that 
the terms which Mr Morgan has translated uncle, aunt, 
nephew, niece, and cousin, and which he regards as de¬ 
noting relationships, according to Mr Fison really mean 
father and mother-in-law, ana brother and sister-in-law 
only, and express nothing except that a person is called 
father or mother, brother or sister, as the case may be, by 
a man or woman whom one is free to marry How these 
could, with group marriage, be more than terms of 
address it puzzles us to see What it is necessary to 
notice in these demonstrations, however—and nothing 
else is really necessary—is that while by hypothesis 
descent is reckoned through the mother—which must 
show that relationship had to some extent been the sub¬ 
ject of thought—and " so far as descent is concerned, the 
father is a mere nonentity," they all proceed on the view 
that the father, who on the hypothesis would be in each 
particular case unknown, is as much a relative as the 
mother Having said this, no more need be said of Mr 
Fison's demonstrations. It should be added, however, 
that the teims in use among relatives in Australia are, so 
far as Mr Fison can learn, in the main Malayan—and he 
has no theory to account for the Malayan terms. He 
knows nothing at all of the terms in use among the 
Kamilaroi He has himself found the native terms 
11 exasperatingiy puzzling" Several terms may be used 
by the same people for one relationship, and, as he says, 
matters other than relationship appear to be taken into 
account. The ceremony of initiation, for example, affects 
the words by which a man will designate another, though, 
as Mr. Fison says, it “does not toueh their relationship” 
As to the hypothesis itself, an essential part of it (and 
indeed of Mr. Morgan’s hypotheses too) is that, as regards 
the intercourse of the sexes, there should have been no 
mixing of generations—that only men and women of the 
same generation should have been husbands and wives. 
A generation, apart from particular families, can be 
defined only loosely, but for Mr. Fison’s purposes it 
should be definable with some precision At any rate, 
his theory requires that the elderly men should have been 
kept separate from the young women, and the young men 
from the old women But what an assumption this is— 
especially to make primarily of Australian natives, of 
whom nothing is better known than that the elderly men 
monopolise the women, and especially the young ones, 
and that a young man (though much license is allowed) 
hardly ever gets a wife, unless it be an old one, except 
by running away with her. This assumption, experience 
being dead against it, is of itself enough to put out of the 
field the hypothesis of which it forms a part. The idea 
of intermarrying divisions with groups of husbands all 
brothers, and groups of wives all sisters, no doubt sprang 
out of the hypotheses of Mr Morgan, but apart from Mr 
Morgan, it has a history which must be told Briefly, it 
was suggested by a traveller’s mistake. 

In 1853 the Rev. William Ridley, a Presbyterian 
clergyman of Sydney, published a statement as to the 
marriage rules of the Kamilaroi, which statement is now 
known, on Mr Ridley J s own authority, to have been 
essentially erroneous. Mr Fison still treats it as entirely 
true, and treats all later and* more correct information as 
if it gave facts of a later order, Mr. Ridley said that the 
Kamilaroi were divided into four castes of men and 


four of women, and that (with one exception) the men 
of a caste could marry only women of one other caste. 
Murn, feminine mata , kubbi, feminine kubbitha ; kumho, 
feminine butha, and ipai, feminine ipata, were the 
castes ; and he said that a murn could marry a butha 
and no other woman, and that his children were not 
murn and butha, but ipai and ipata, and that, simi¬ 
larly, a kubbi could marry only an ipata, his children 
being kumbo and butha ; and a kumbo only a mata, his 
children being kubbi and kubbitha; while an ipai, besides 
being free to marry any kubbitha, could marry any ipata 
not of his own family—his children, when he married a 
kubbitha, being murn and mata, and when he mamed an 
ipata, kumbo and butha. Mr Ridley repeated this 
statement without change in 1855, and he told it in 1871 
to Mr. Fison with this amount of change, that instead of 
castes he now spoke of classes (in unhappy imitation of 
Mr Morgan), and of four classes, with men and women 
in each, instead of four classes of men and four of women , 
and that he described the marriage of ipai with ipata 
(that is with a woman of his own class) as an infringe¬ 
ment of rule —changes that may fairly be ascribed to the 
initiative of Mr Fison. Mr Fison, putting aside the 
marriage of ipai with a woman of his own class as an 
irregularity, and idealising Mr. Ridley’s statement, at 
once formed the hypothesis that all the men of one class 
originally were by birth the husbands of all the women of 
the same generation in the class with which they might 
intermarry. This, although he knew from Mr. Ridley 
that polygamy was largely practised among the Kamilaroi 
Much licence was allowed ; and the only word for spouse 
signified a person whom one is free to marry, and these 
two facts seemed to him to override Kamilaroi practice, and 
to prove that marriage had been communal, to begin 
In the same >ear (1871), however, Mr Ridley was again 
among the Kamilaroi, and sent to Mr Fison a statement 
which should have shaken his faith in his hypothesis— 
both because of Lhc new matter it contained, and because 
there were in it what he himself perceived to be errors of 
observation Mr Ridley has published several state¬ 
ments since, all containing obvious errors of observation 
or slips of memory, and It is impossible to receive even 
his latest statement as final. But observe what his latest 
statement is, and compare it with Mr. Fison’s hypothesis. 
It is Lhat the Kamilaroi are divided into toLem clans 
(iguanas, paddy-melons, opossums, emus, blacksnakes, 
bandicoots) ; that every native has three names—a per¬ 
sonal name (carefully concealed), a “class” name, and a 
totem name, that children take both the class name and 
the totem name through the mother; that the men and 
women of every class are free to marry one another, 
provided they are not of the same totem—and that, 
besides, murri may marry any butha, kubbi any ipata, 
kumbo any mata, and ipai any kubbitha If his 
statements can be trusted, mum and butha, kubbi and 
ipata, kumbo and mata, and ipai and kubbitha, who 
are free to marry one another, are never of the same 
totem- so that all the marriages which certainly axe 
permitted are marriages between persons of different 
totems Mr. Ridley still leaves each class restricted from 
intermarrying with two others. So much of his original 
statement he nas not yet found to be wrong. But the class 
name does not prevent marriage within the class. The 
notion that the Kamilaroi were in intermarrying or husband 
and wife “castes” was certainly erroneous Is it likely 
then lhat the class-name is any bar to marriage outside the 
class? Is it not far more likely that there is still some¬ 
thing for Mr. Ridley or some other inquirer to find out, 
and that, in the mam, identity of totem is the only bar to 
marriage ? We say in the main, because it is very likely 
that there are also regulations to prevent marriage 
between persons near m blood who are of different totems. 
Mr. Lance, who is a great authority with Mr. Fison, and 
who was Mr. Ridley's first informant, had got into his 
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head that the Kanulann were divided by their names into 
castes with the marriage law which Mr RidJey first 
described, and, meeting with an ipai whose wife was an 
ipata, he regarded him as a daring transgressor of the 
customary rule. The man told him that he and his wife 
were free to marry because they were not of the same 
mudji (totem) ; and, thereupon, Mr. Lance (who evidently 
had never before heard of totems) told Mr. Ridley that 
the ipai were privileged above their neighbours in being 
free to marry women of their own class who were not of 
the same family with them, and Mr. Ridley told the 
world that they were the aristocratic caste among the 
Kamilaroi (He has since stated that the mum are the 
aristocratic class.) This is the sort of observation we 
are questioning Had Mr. Lance seen in operation a 
rule intended to prevent, say a tnan from marrying his 
own daughter, he might easily have magnified it into a 
rule prohibiting two whole "castes” from marrying. 
And in all probability it was something like this he 
did. It is the ludicrously wrong impression he had 
before he met the ipai aforesaid that Mr Fison has 
taken for the basis of hn hypothesis—but from even that 
to the hypothesis is a tremendous jump And, after all, 
even if we overlook the inadmissible assumption which 
forms an essential part of the hypothesis, it appears not 
to be good for anything 

What have been called caste or cla^s names appear, so 
far as the evidence goes at present, to be names merely, 
and to have no effect on the right of intermarriage. The 
system of naming is certainly very peculiar The names 
alternate in successive generations That is not in itself 
peculiar , but the same name is taken by all the sons, the 
same name by all the daughters Thus ipata's children 
are the sons all kumbo, and the daughters all butha , and, 
again, but ha's children are ipai and ipata It 15 a 
pretty widely spread system. Mr Howitt says that, as 
far as he knows, it prevails among all Australian tribes, 
but this is going a vast deal too far ; and is calculated to 
undermine faith in Mr Howitt’a judgment, for it plainly 
does not prevail among the Kumai whom he himself has 
described His report shows nothing like castes or 
classes among them, the men, he says, are all called 
yeerung (emu-wren) by the women, and the women all 
djeetgun (superb-w arbler) by the men , but this (whatever 
it may mean, and it may mean very little) does not divide 
the Kurnai into anything other than men and women Mr. 
Fison has had from a number of correspondents state¬ 
ments which he takes to mean that among tribes other 
than the Kamilaroi which have this system of naming, 
there is no marriage between persons of the same name; 
but his correspondents axe neither, as regards opportunity 
or observing power, above Mr. Lance ; and Mr Ridley's 
study of the Kamilaroi, imperfect as it has been, gives 
the only evidence that can be regarded as trustworthy. 
Mt Fison has amended the list of marriages allowed 
among the Kamilaroi, given by Mr Ridley, as he says, 
on later information , but anonymous information cannot 
be thought of much value on this matter as against the 
authority of Mr Ridley. Mr Fison is too easily satisfied 
with anything that seems to make for his view to be 
indly trusted in such a matter We find him inferring 
from 1 here being no marriage between blood-relations— 
which may mean totem dans—among people who have 
the class names that there is no marriage within the class. 
We find totem dans, too, reported to him as classes and 
ranked by himws classes ; and 11 divisions,” which probably 
mean totem clans, are also ranked by him as classes. On 
the other hand he candidly gives at least one case in which 
the classmamea are said not to restrict marriage. He gives 
at the very beginning of his book a native legend of brothers 
and'sisters having married at the first—a legend which both 
Mr Morgan and he make much of We are surprised, 
however, at Hts missing the true point of it. What it 
exhibits is not a movement to 11 intermarrying divisions 11 


or clashes, but to the establishment of totem clans. 
These are all the natives seem to have thought in need of 
explanation. 

We should have been glad to notice Mr. Howitt*s 
account of the Kurnai at some length, but we must be 
brief. The Kurnai have kinship through males and exo¬ 
gamy—that is, prohibition of marriage within the kindred j 
and as was to be expected in such a case, the kindreds 
form local tribes. He does not expressly tell us whether 
or not these clans or local tribes are distinguished by 
totems (which shows that he meant to be careful, and that 
his information was very far from being complete), but 
incidentally he lets out that they are. When a Kurnai 
young woman meets a young fellow who, being n stranger, 
looks as if he might make a husband for her, Do you 
eat kangaroo, opossum, blacksnake ? is her first question 
after saluting him Presumably the animal she names is 
her own totem If the stranger may eat it he can marry 
her As for his discovery of marriage bv elopement, we 
have no doubt that it 15 (as a missionary mend of his, Mr, 
Bulmer, hinted to him 1L must be) a mere product of 
misconception Young men among the Kurnai, he says, 
could get wives only by eloping with them on the proposal 
of the women This may be , an Australian young man 
could scarcely ever get a wife except by running away 
with her But how did the elderly men get their wives ? 
He appears never to have asked that. But he is aware 
that there was a system of exchanges The Kurnai are 
polygamous, and no doubt among them, as among other 
Australians, the elderly men had, by means of exchanges, 
nearly all the young women for wives Mr Howitt 
writes so candidly, and his account of the Kurnai is in 
many respects so interesting, thit we should gladly have 
brought ourselves to think better of this discovery ol his 
Hut after reading Mr Fison*s most amazing account of the 
origin of marriage by elopement, we find ourselves shut up 
to holding that it is simply a big blunder Nothing else 
could have elicited so preposterous an explanation But 
such words as preposterous fall harshly on the ear, and 
we would part from our authors without unkindness 
Their exertions to advance a growing science are truly 
commendable. If the result has been rather to mystify 
than to etucidate, there is but one more illustration of the 
way in which good intentions, industry, and ingenuity 
arc wasted when men have started in the wrong track. 

D MacLennan 


NOTES 

The evening discourses at the meeting of the British Associa¬ 
tion at York will be delivered by Prof. Huxley and Mr Spottu- 
woode. Mr Huxley will speak of the " Rise and Progress of 
Paleontology” on Friday, September 2, and Mr SpotUswoode 
11 On the Electric Discharge, its Forms and iLs Functions,” on 
Monday, September 5. 

The Honorary’Fellowship of the Royal College of Surgeons 
in Ireland was on 'Wednesday last week conferred on Prof 
Helmholtz, and the Honorary Degree of LL.D. by the University 
of Dublin. On Monday night, at an ordinary meeting of the 
Royal Society of Edinburgh, Sir William Thomson in the chair. 
Prof, Helmholtz read a paper on "Electrolytic Conduction, 1 ’ 
There was a crowded attendance, and Prof. Helmholtz waa 
warmly received. 

On Monday the National Fisheries Exhibition, which has 
been organised at Norwich under the care of numerous public 
bodies, from the Board of Trade downwards, was opened by the 
Prince and Princess of Wales. The exhibition is divided into 
six classes, u follows 1 . Pisciculture and shell-fish culture ; 
z. Models, trawling gear, drifting gear, canvas and ropes, and 
inland fhrhing tackle, 3. Life-saving apparatus, lamps fog-horns, 
signalling, &c., architectural plans for fish markets, fish-curing 
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miablishmentb, fish vans, and fishermens clothing, 4. Pictures, 
utilisation of condemned fifth and fish refuse as a manm e, and 
the cleansing of sewage-polluted streams; 5. Dried,' salted, 
smoked, and tinned fish, shell fiah, fish oils, minute, and disin¬ 
fectants, aquatic flora and fauna, and birds which prey upon 
fish , 6. Loans There is in the last cln^s a hm* collection 
of casts made hy the late Frank But-kland, which 1 ms been 
lent by Lhe authorities of South Kensington Museum The 
exhibits of preserved specimen- of aquatic, or rather fish eating, 
birds also highly interesting and instructive, In the cUks 
devoted to the culture of fish there are a large number of tanks, 
troughs, and the various appliances for hatching the ova of fi-di, 
for rearing the young fry, &c There are also shown live fish in 
a series of aquaria, amongst which arc specimens of nearly eveiy 
variety of fresh-water fish indigenous ti this country, the local 
fauna being especially complete Next week we hope to give the 
address which Prof Huxley, who is now one of Lhe Inspectors of 
Fisheries, delivered in connection with the Exhibition 

From the Sydmy Morning I let aid ue are glad to learn that a 
zoological station is at last to be established at Watson's Pay, 
under the direction of Huron N. de Mikluuho Mad ay, un a 
small giant of land obtained from Lhe Government After a 
lengthy absence at the Melanesian Islands and in Queensland he 
has returned with the intention of remaining in Sydney unLil he 
can complete what he begin in 187S, and see the zoological 
station firmly established, lhe land granted by the Government 
it Watson’s Bay is situated near Camp Cove, and is about half 
an acre in exLent Upon till's a cottage of five work rnomi I 
will be erected, and this building will be for the use of naturalist 
who visit New South Wales For the purpo e of studying the 
zoology and botany of Australia The G ivemment, undei stand¬ 
ing its scientific value, have given what assistant they can, and 
have promised that if 300/. be collected by private subscription 
a similar hum will be contributed towards the expense of erecting 
the building from the public revenue The subscriptions up to 
the present amount to about 200/, and it is hoped theie will be 
no difficulty in obtaining the balance which will be necessary 
for forming the zoological sLalion on the ^mill scale contem¬ 
plated for a beginning This station will be the first of the 
kind in the southern hemisphere, and will supply a sen jus 
wont. 

The death is announced, it the end of February last, of Mr 
Gerald Krefft, the Australian naturalist Mr. Krefft wa>. born 
in Brunswick, Germany, in 1830, and early conceived a taste for 
natural history. After spending some time in the United States 
he went to Melbourne in November, 1852. Mr Krefft was 
selected to accompany the collecting expedition fitted out by the 
Victorian Government, 1858 Having succeeded the leader in 
command of the party he returned to Melbourne with a lar<e 
collection of specimens and 11 well-filled portfolio, and w a.s 
engaged by Prof. M'Coy as assistant in the Museum He gave 
a report in full about the animals obtained and an account of the 
manners and habits of the aboriginals, illustrated by numerous 
sketches lie then resigned his position and returned to Ger¬ 
many In 1859 he again Left home for foreign lands, hasing 
obtained from the Hamburg hrm, Messrs. Godeffiroy and Son, 
a free passage for a tnp round the world, and after a two 
months 1 sojourn in South Africa he look up his quarters in 
Sydney, being appointed secretary to the Australian Museum 
and assistant to the late Dr Pittard, its curator. On the death 
of that gentleman Mr. Krefft succeeded to the vacant curatorship 
in 1861. During the latter yean of his appointment he had a 
series of disagreements with the trustees of the Museum, which 
resulted in his leaving that institution, September, 1874 Mr. 
Kielft was probably the first man who thoroughly studied the 
reptiles of Australia Mr. Krefft was a F.L S., C.M.Z.S , and 
Member of various other learned societies. 


Among Mr Murray's forthcoming works are the following !— 

1 “The Formation of Vegetable Mould through the Action of 
Worms, with Observations on their Habits,” by Charles Darwin, 
F R S.; "lhe Life and Letters oF the late Sir Charles Lyell, 
j Bart edited by his 'Uiter-in-law, Mrs*, lyell, “The Land of 
| the Midnight Sun,” being a narrative of summer and winter 
I journeys through Sweden, Norway, Lapland, and Northern 
| Finland, by Paul B du Chaillu, nf gorilla fume ; also a seoond 
| and revised edition of Mr. W. H White's “ Manual of Naval 
' Architecture.” 

I 

At the meeting of the Sanitary Institute of Great Britain on 
April ij, Dr. Richardson read a paper of suggestions for the 
management of cases of small-pax and of other infectious 
diseases in the metropolis and large Lowns. Dr Richardson 
maintains the thesis that there should be no aggregation of in¬ 
fectious in large central institutions, and describes the 

objctliuns to such aggreg.alion. lie suggests further that the 
smiLary committee or authority in every parish should have al 
the special centres of infection in each of its districts thoroughly 
mapped out, and that it should know, on a calculation of cases 
occurring m quinquennial periods, what is Lhe permanent accom¬ 
modation required for its infectious sick He urges that the 
required accommodation being known, the local authorities 
should keep ready at all times within the parish such necessary 
accommodation in small hospitals situated in different parts of 
the parish or locality Dr. Richardson described what he thought 
should be the size, mode of construction, and pjsition of such 
hospitals —(n) That each hospital should not be larger than is 
sufficient to receive Lwcnty-four persons at one time ( 6 ) That 
each should be constructed on Lhe 1 separate system for the 
patients (<) That each should be constructed of 11 mi, so that 
it may at any time be absolutely purified by fire till o ugh out all 
its structure, (r/) That each should be. placed on the upper 
storey of a budding, forming in fact the top storey of one or 
more houses, so that it may be lighted and ventilated directly 
fiom its rooF. (0 That all Lhe air that passes out of Lhe hos¬ 
pital when it is occupied by infectious persons should pass 
through fire (/) lhat each patient should be earned into 
the hospital by n valved lift, whn.h lift should pass through a 
shaft, so as to draw up air during its ascent, and which should p 
w hen required, be effective for flushing the hospital with air. 
Dr. Richardson entered into the inbject of the organisation of 
these hospitals in respect to general supervision and nursing* 
Under this head he recommends—^) That the general super¬ 
vision should be in the hands of the Medical Officer of Health. 
( 0 ) That the nursing, also under the supervision of the Medica] 
Officei of 11ci 1 ill, should be earned out by trained mines, who 
mighL be educaled to their work in the Union infirmaries Lastly 
he suggested that the medical attendance should be conducted by 
a special staff of duly qualified medical men acting under the 
Medical Offictr of Health and responsible to the local authority, 
by whom they should be app-oved and remunerated. An inte¬ 
resting discussion followed, which was adjourned to the 27th lust 

Under the axipun of the National Health Society the fol¬ 
lowing Drawing-Room Lectures will be delivered at 23, Hertford 
Street, Mayfair (by kind permission of Mr. Charles Matthews), 
to commence at 4 u’clock p.m. .—Friday, April 22 Prof. 
Heeming Jenkin, F.R S. p “Sanitary House Inspection M , 
Friday, April 29 ■ Dr. Robert Farquharson, M.I* (formerly 
Medical Officer of Rugby School), " Health in Public Schools 1 j 
Friday, May 6 ■ Mr. C. N Crcswell, “ Sanitary Relations of 
Local Self-Government ” , Friday, May 13: Mr, Henry Power, 
M B , F.R C.S., “Care and Education of the Eye” , Friday, 
Maty 20: Dr. Siemens, F.R S , LL D., “Stoves and Grates” ; 
Friday, May 27 : Mr. Ernest Hart, M.R.C.S., “ Recent Progress* 
in Health Knowledge " Tickets may be obtained from the 
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secretary at the offices of the Society, 44, Berners Street, on 
Mondays and Fridays from a to 5, or will be forwarded by post 
on application. Patronesses: H.R.H. Princess Christian; 
H.R.H, Princess Louise, Marchioness of Lome; H.R.H, 
Princess Mary Adelaide, Duchess of Teck. The president of 
the Society ia His Grace the Duke of Westminster, and the 
Chairman of Council, Mr. Ernest Hart, M.R.C.S. The objects 
of the Society are to diffuse sanitary knowledge in every possible 
way, by the delivery of simple practical lectures on air, ventila¬ 
tion, food, and cookery, the prevention of the spread of infectious 
disease, and kindred subjects, at working men’s dubs, mothers 1 
meetings, and elsewhere, in all parts of London and the suburbs, 
by the circulation of ramtaiy tracts and papers ; by encouraging 
the teaching of the laws of health in high schools and Board 
schools, by offering prizes, Ac., to both teachers and pupils; and 
to secure open spaces for the healthy recreation of the people 
Membership is constituted by the payment of 1/. u, annually ; 
life membership hy the single payment of 10/ ioj Communi¬ 
cations to be addressed to Miss Lankester, the Secretary, at the 
offices of the Society, 44, Berners Street, Oxford Street. It is 
evident that this Society has adopted effectual means to do a 
good and highly necessary work; it deserves the heartiest 
support from all who can in any way lend n helping hand. 

Two Art Exhibitions were opened under the auspice? of the 
Sunday Society on Easter Sunday, one at Whitechapel, the 
other in New Bond Street, That at the East-end consisted of a 
Loan Collection of Paintings, &c , organised by the Rev. S. A, 
Barnett, to which the Council on Education contributed largely 
from the National Collection at South Kensington More than 
35°0 persons visited the Exhibition during the day, it being open 
from 2 till 9 pm The West-end Exhibition was the first 
Exhibition of the new Society of Painter-Etchers at the llanover 
Gallery, and this was visited by about 578 members of the 
Sunday Society between the hours of 4 and 6 30 p m. On 
Sunday, April 24, this Exhibition will be open to ticket-holders. 
Free tickets may be had by all who make a written application, 
inclosing a stamped and addressed envelope to Mr. Mark II 
Judge, Hon. Sec of the Sunday Society, 8, Park Place 
Villas, W. 

THE second series of meetings organised by the Sunday 
Evening Association at the Neumeyer Hall was brought to a 
successful close on Easter Sunday by a lecture on "Lessing,” 
by Mr. Moncure D. Conway. The hall \ was 'crowded, and at 
the close it was announced that the first annual meeting of the 
Association would be held in May, and that in the autumn the 
Committee intended to organise a senes of meetings m the 
different Metropolitan snburbs, in order if possible to start local 
branches. The object of the Sunday Evening Association is to 
bring together all persons who, estimating highly the elevating 
influence of music and the sister arts, literature and science, 
desire by means of meetings on Sunday evenings to see them 
more fully identified with the religious life of the people. The 
subscription Is 21 6 d t per annum, which may be paid to the 
treasurer, Mr. Godfrey Shaen, 15, Upper Phillimore Gardena, W 

We take the following from the Electrician —The following 
correspondence over the telephone wires yesterday, says the 
Kansas City Times, Is a further proof of the fact that no one 
but a bald-headed man could do without one:—“ Hello, 
central I " “ Hello I ” “ Connect me with the signal bureau. 11 
“ All right—go ahead.” “ Hello, signal I ” " Hello ! 11 “ Is 

It going to thaw to-day?” “ Yes, there are indications.” 
“How's the wind?” “Getting round to the south.” “Do 
you think I can safely have my hair cut?” “ Wait a minute 
until I consult the barometer, thermometcr, and wind gauge.” 
(Silence for half a minute.) “Hello1 11 “Hello!” “Yes, 
you can go ahead. There won’t be any change to speak of for 


the neat twelve hours. There is ■ cold wave moving up tbe 
Ohio River, and a snow-storm is reported at Cheyenne, but If 1 
were you I'd take my chances on the hair-cutting,” “ All right 
—much obliged ” “ Good bye 11 

Mr. Pfoundhs has reprinted, in a separate form, his short 
but interesting paper at the Anthropological Institute, on the 
“Japanese People 1 their Origin and the Race as It now 
exists.” 

The usual meeting of delegates of the Socuite's Savantes tak« 
place thr- week at the rSorbonne on a somewhat enlarged scale 
It is 1 he fir^t time that members of Parisian societies will meet 
In combination with their provincial brethren 

A NKW fortnightly journal, JJ Elect mun, has appeared in 
Pari*. 

The Times Swiss correspondent states that the acclimatisation 
of the ibex in Switzerland would appenr to be so far a success 
The herd which was turned out some time ago in the Gnsoni ir 
reported to have got through the winter without damage and as 
being at present in an excellent state of health. 

A correspondent of the Daily Neivs points out that the 
exact lime of the great Chios earthquake on the 3rd inst. was 
I 50 p m. 

No 2 of vol 111. of the American Antiquarian and Oriental 
Journal (Chicago, Jameson and Morse) contains several contri¬ 
butions relating to American archaeology, especially on the 
mound-buildere The editor, the Rev S D. Peet, has an article 
on the military architecture of the emblematic mound-builders, 
and there are various other contributions from various parts of 
the States bearing on the life and works of the prehistoric 
peoples of America In the Oriental department various inte¬ 
resting points connected with Eastern antiquities are discussed. 

Prof Cornelius Doelter of Gratz has safely returned 
from his journey to West Africa. lie has brought home 
mmeralugical and ethnographical collections. 

The Report of the West Kent Natural History Society 
speaks of its continued prosperity. It contains an interesting 
address hy the President, m which he points out certain im¬ 
portant bearings of recent researches on light. Speaking of the 
Blackheath holes, the President is inclined to think they are 
over the sites of pockets or pipes in the chalk, and that 
the cause of tfae subsidence is the drawing away of the 
subsoil by the action of water, the subterranean drainage pro¬ 
duced by the pumping up of the water by the Kent Water Works 
at Deplford, drawing away sand and chalk in mechanical 
suspension. 

The following are among the papers in the Transactions 
of the Cumberland Association, part v. :—“Distribution of 
Boulders in West Cumberland,” by J. D. Kendall, F.G.S.; 
“ Soul-Cells and Cell-Souls,” from the German of Haeckel, by 
the Rev. C. H Parez, “ The Influence of Geological Structure 
on Scenery,” by Mr. Kendall; "The Local Museum and Its 
Relation to the Natural History of the District,” by Mt. James 
Arlosh , “ The Moths of the District,” by Mr. George Dawson; 
“The Character and Distribution of the Dintotnacea,” by Mr. 
B. Taylor; “Notes on Inglewood Forest,” by Mr. John 
Jackson. 

An Electric Railway is being laid down in the grounds ol the 
Crystal Palace. 

The Academy of Natural Sciences of Philadelphia are giving 
Spring courses of instruction in Invertebrate Paleontology and 
Mineralogy. 
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The additions to the Zoological Society's Gardens daring the 
put week include a Common Rhea (Rhea amencana) from South 
America, presented by Mr, A. D, M. Stewart, a Mountain 
Ke Ka (Nestor notabihs) from New Zealand, presented by Dr, 
A do Lantour, M.R.C S , an Undulated Grass Farrakeet 
(Mdopsittacu j undulalus ) from Australia, two Californian Quails 
(1 Callt/epla cahfornica) from California, two Common Quails 
(Coturnix communis), a Greenfinch (Ligunnus c/iloni), a Gold¬ 
finch (Carduelis elegans ), two Chaffinches (I'nngtlla Calebs ), Lwo 
Common Crossbills ( Loxia curi'irostra), a Common Lapwing 
( VancUus crista Ins), British, a 13aired Dove {Geopeha striata), a 
Nutmeg Bird ( Munia undulata) from India, two Rufous necked 
Weaver Birds (Jlyphanlonns textor) fiom West Africa, two 
Mecca Pigeons (Columba ( rnas, var.), from Tunis, presented by 
Mr II. II Johnston; a Green Tmtle (Chdone viruhs ) from 
Wed Indies, presented by Mr. J C Robinson, 1< M.S. Dun - 
tobm Castle; a Common Viper (Viper herns), two Common 
Snakes (Tropidonotus natrix\ British, presented by Mr J. Poyer 
Poyer; a Red-faced Saki (B tacky urns ruhtcundus), a llornd 
Rattlesnake ( Crotalus honuius) f 10m South America, a Brown 
Bear (Ursus arc/os) from Spain, a Gieat Kangaroo ( Afatropu r 
giganteus), two Ursine Dasyures (Dasyurus ursinus), three 
Vulpine Phalangers (Phalangista. vulpma) from Australia, de¬ 
posited, a Beisa Antelope {Oryx bewa), a Banded Ichneumon 
(ffer pedes fasetatus), a Squirrel like Phalangei ( Phalangista 
s aureus), born in the Gardens. 


OUR ASTRONOMICAL COLUMN 

The Solar Parallax — M. Puiseux, in a communication to 
the Academy of Sciences of Tatis, discusses the numerous 
micrometrical measures made during the last transit of Venus 
by MM Mouchez and Turquet at St. Paul's, and MM, Flcunats 
and Bellanger at Pekin. If these observations had possessed a 
high degree of precision he considers that they would have fur¬ 
nished a very exact value of the solar parallax, but unfortunately, 
so for at least as regards the measures at St Paul's Island, the 
conditions were extremely unfavourable , indeed in a note which 
follows M. Puiscux's communication Admiral Mouchez remarks 
that the equatonals provided for that station had no special 
appliances for this clasi of observation, and worse Hill, "les 
observations ont etd foites exactcment au moment du passage du 
centre d’nn violent cyclone, pendant la courle ^claircie qui 
accompagne la plus grande depression barometrique " The in¬ 
struments in fact were more particularly adapted to proposed 
observations of contacts, and were very weakly mounted ; oscil¬ 
lations were occasioned by -the violent wind, so that the prac¬ 
tised observers had no confidence 111 their resnlts. Notwithstand 
mg these circumstances M. Tuiseux has discussed the measures, 
and from the combination which he regards as the most favour¬ 
able, where 81 observations that appear affected with consider¬ 
able errors are rejected, leaving 312 measures for calculation, he 
deduces for the valne of solar parallax 9* 05 the mean value of 
the corresponding residuals is o" 78, and the extreme residual* 
- r*9B and +a # 15. Considering that under such disadvanta- 

S OU3 conditions the observations accord passably, M. Puiseux 
inks there are reasonable grounds to expect that with firmly- 
mounted instruments micrometrical measures may be obtained at 
the approaching tranait in 1882, which will furnish a pretty 
exact value of the sun's parallax. 

The Double-Star Hkrschel 3945 —The double-star to 
whieh Mr. Birmingham drew attention in Nature last week on 
the score of contrasted colours of the components and variability 
of the principal star has a longer history than is noted in his 
letter. It is found as a single star of sixth magnitude in Bode's 
Catalogue, from his own observation, and is Canls Majons 164, 
Lalanae observed both components on March 2, 1798, magni 
ude 5 and *. On January 23, 1835, Sir John Hcrachel, 
observing at the Cape, calls them 7 and 8, "large star orange : 
small, pale blue" . and on January 31, 1837, he estimated the 
magnitudes the same: "large star, very high yellow; small, 
contruted blue” , these observations occur in Sweep* 53a and 
768. Amongst his micrometi ical measures we find for the epoch 
1 B37'I53 magnitudes 6} and 7, and for 1837-301 magnitudes 6) 


and 8, with the note "Orange and green, fine contrast of 
colours ” Next we have three meridian ob->ervations of the 
principal star by Argelander in vol. vi of the "Bonn Observa¬ 
tions, 11 on January 26 and March 13 and 14, 1854, magnitudes 
noted, 5'5, 4'5, and 5*0, and one observation of the companion 
on March 23 m the preceding year, when it was estimated 7-5. 
In IIcis and Argelander the naked-eye estimate is 51D. Tile 
components are separately noted in Gould's Uranomctrta 
Aigtntina A 5J red, B 7, The star does not occur in D 1 Agelet, 
Taylor, or in ArgeUnder's Southern Zones. The mean place 
for the beginning of the present yeans in R A. 7I1 1 im 31 80s., 
N.P.D 113 0 6' 19" 4 

The Total Solar Eclipse of 1878 —In one of the hand¬ 
somely executed volumes 'which issue from the Government 
Printing Office at Washington, the U S Naval Observatory has 
published the detailed reports of the various expeditions organised 
for the observation of the total eclipse of the suu on July 29, 
1878, which possess a high degree of interest A large number 
of w ood-engi avmgi and lithographic plates accompany the 
reports There is also appended a brief account of the observa¬ 
tions made in California during the total solar eclipse of January 
11, 18S0 


THE EARTHQUAKE OF NOVEMBER 28, 1880, 
IN SCOTLAND AND IRELAND 1 

TIE data on which the paper has been founded have been 
collected from upwards of fifty stations, and special 
leliancr may be placed on the results, as a large proportion of 
these stations were lighthouses, 111 each of which at the time of 
the occurrence there was a keeper on watch, the earthquake 
having occurred after sunset at a time when the lamps were 
lighted 

The paper at Lhe outset gave the effects and nature of the 
shock experienced by various observers at those lighthouse stations 
where the disturbance was felt 

The data acquired were then discussed, and the fnllownng are 
the general conclusions arrived at ■— 

1. That the eaithquakc occurred in November, a month in 
which mail) of the Bntish earthquakes are recorded as having 
happened 

2 Tliat it occurred nfter a wet nnd stormy period, which had 
been preceded by an unusually dry summer and spnng, that 
there was a widespread thunderstorm at the time, and lhat the 
barometer wa* rising slowly over tbe greater part of the west of 
Scotland , the a\erage height of the barometer at the lighthouse 
stations at which the earthquake was felt being at 9 a.m. 29 4 
inches, and at 9 p.tn 29 5 inches The thermometer at 9 a.m. 
averaged 50° F , and at 9 p m 48° F 

3 That the seismal area was about 19,000 square geographical 
miles, the shock having been felt aa far north as the Butt of 
Lewis, as far south as Armagh in Ireland, as far east as Blair 
Alhole, and as far west as Darra Head Lighthouse, though how 
much farther it was propagated into the Atlantic it is impossible 
to say. 

4. That the range of the earthquake or distance to which the 
wave was propagated was greater over the sea than over the 
land 

5. That the earthquake was not .1 simultaneous shake over the 
disturbed area, but was pioduced b> a wave propagated from a 
centre 

6. That the Undulation seems to have been chiefly of an 11 up 
and down ” character like a wave of the sea, and that calculating 
the " breadth " fiom the mean velocity of transit and the mini¬ 
mum duration of the shock, the wave appears to have been fully 
xioo feet " broad M 

7 That the observations warrant the assumption that a spot 
near Phladda Lighthouse (north-east of Colonsay) was the 
source, and calculating the velocities of transit with a point 
13 miles south-sooth-west of Phladda Lighthouse as'a centre, 
it appears that tbe wave travelled with a greater velocity 
over the sea-basin than over the land, probably due to the fact 
that over the sea there was a thinner ana lighter crust to throw 
into vibration ; the average velocity on Fea journeys being 6*74 
geographical miles per minute, and the avenge velocity on land 
Journeys 4 65 miles per minute, the mean of the whole being 
about J} miles per minute. 

B, That the somce Of the earthquake lay at or near the great 

1 By Clurlei Ale Slivanson H Sc., Edinburgh, communicated to Iho 
Rjyaf Society at Edinburgh by Prof Geikie, FHS, March ti, iflfli 
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fracture of the earth's crust which runs in a suuth-w ebierly 
direction from lnvernen. 

9, That all the observers who hoard the noise agree in stating 
that it was a 11 rumbling 11 sound 

10, That of the fourteen observers within 38 miles of the 
source who felt the shook, thirteen of them mention having 
heard the rumbling noise, and none of the other ol-severs in 
Scotland mention none as an accompaniment of the earthquake, 
and hence that the noise was conhned chiefly, \f not entirely, to 
places 'ltuated near the source, 

11, That the stations where Lhe noise was heard u ere for the 
moat part situated on hard dense rocks, withhtile qt no soil near 

them. 

12, That the average duiatiuu of the disturbance was 4‘4 
seconds for observers situated within the sound area, 

13, That of twenty-two lighthouse observers between Cape 
Wrath and the Mull of Galloway who were situated on the older 
formations (Lauientian, Cambrian, and metamorphosed Lower 
Silurian) eleven felt the shock, whilst of thirteen observers 
situaLcd on newer rocks it made itself known only to two of 
them, and that the earthquake was therefore moi e generally .felt 
on the older rocks of Scotland. 

14 That stations MLuatcd near one another and on the same 
formation did not necessarily boLh receive the sh ck, and that 
faults and trap dykes did not fceem to affect the passage or 
intensity of the wave in any way, 

15 That the observation*, of time at Armagh, Belfast, and 
Omagh show that the shocks at these places were most probably 
propagated direct from Phladda in Scotland, and that the 
seventy of the shock and the u rumbling” noises heard in and 


around Leterkenny were probably due to a second and local 
source of disturbance generated by the arrival of (he shock from 
Phladda. 


MAGNETIC DECLINATION 1 

l. f T is well know n that Prof. Rudolph Wolf has endeavoured 
“ to render observations of Bun spots mode at different times, 
and by different observers, co nparable with each other, and hoJ 
Ihub formed a list exhibiting approximately Lhe relative sun-spot 
activity for each year This lUt extends back inLo the seven 
teeth century, and is unquestionably of much value Neverthe¬ 
less it must be borne in mind that we possess no sun-spot data 
sufficiently accurate fur a discussion in a complete manner of 
questions 1 elating to solar periodicity before the time when 
bchwabe had finally matured his system of solar observations, 
which was not until lhe year 1832 

We have however a much longer senes of the diurnal rangw 
of magnetic decimation. Now these are already well known to 
follow very closely all the variations of sun-spot frequency, being 
greatest when there are most, and least when there are fewest 
spots , and it may even he imagined that snch ranges give us a 
better estimate of true solar activity than that which can be 
derived fmm the direct measurement of spotted area* 

'1 he long-period inequalities of the diurnal range of magnetic 
declination are thus, we mav imagine, precisely those of .solar 
activity, so that to analyse the former is probably equivalenl to 
analysing the latter 

2 Our method of analyse is not new The system pursued 
by us is m fact that which has been pursued by Maxendell, and 



probably other astronomers, with ob eivaiion* of variable stars, 
and it lias already been applied by one of us in a preliminary 
manner to magnetic decimation ranges {Troc. Lit, and Phil 
Society, Manchester, February 24, 1880) 

3. lhe observations at our disposal are tho e which have been 
used by Prof. Elias Loomis in his comparison of Lhe mean daily 
range of the magnetic declination with the extent of the black 
apots on the Biufoce of the sun ( American Journal of Sctence 
ami Arts , vol. 1., No cxlix ) These observations are recorded os 
monthly means of diurnal declination range, and we found it 
necessary to multiply each'by a certain factor, firstly, on account 
of the well known annul inequality of decimation range, and 
secondly, to bring them all to the standard of the Prague obser¬ 
vations. We have applied for this latter purpose precisely the 
Mine corrections as tho<e made by Prof Loomis. 

4* The result of an analysis of these observations has been to 
indicate the existence of three inequalities two dominant ones 
with periods of about Io| and 12 years, and a ^ub'-idiary one 
with a period of about i6| years. By these means we have 
beeen enabled to reproduce the observed annual values of de¬ 
clination range with an average difference of 39" 'lhe amount 
of agreement between the observed and calculated values will be 
seen from a diagram which accompanies this note. We are 
however of opinion that the senes or observed values at present 
obtainable is too short to render this analysis a very accurate 
one. It will certainly not bear carrying back forty or fifty years 
beyond its starting-point, which was 111.1784, and it would be 
very hazardous to carry it forward any conpiderable length into 
the future. We may however mention that oar calculations 


I indicate a maximum of decbnaUon range abouL 1884, but not so 
I pronounced a maximum as that of 1871. 

5. During our analysis an observation made by u-i which 
we think worthy of recoid. 

It is a well-known fact that the so-called eleven-yearly oscil¬ 
lations of declination range are at certain limes large, and at 
other times small. Thus for instance, they have been large for 
the last forty years, but they were smalt about the earlier part of 
the present century. It is clear to us from an inspection of the 
observations that a senes of large oscillations is accompanied 
with an exaltation of the base line, or line denoting average 
efficiency, while a senes of small oscillations Is accompanied 
wnh a depression of the same The result is a long period curve 
of the base line, the beat period, so to speak, of the eleven- 
yearly inequality. 

Ndw a phenomenon precisely similar occurs in connection 
with shorter periods. If we take inequalities having a period 
of three or four months we find that such are alternately well 
developed or of large range, and badly developed, or of small 
range , and that a large range of such is accompanied with an 
exaltation of the base line or line of average efficiency, while-a 
•-mall range is accompanied with a depression of the same. The 
result is a curve of the base line, or wnlch the period Is, roughly 
speaking, eleven year*. May we not therefore imagine that the 
so-called eleven yearly period, or, to speak more correctly, the 

1 "’’m cm an Attempt to Analyse the Recorded Diurnal Ranges of 
MafTi'l.c Dodlnufcn " By Balfour Stewart, M A . LL D , F R S , Prt>- 
fesinr uf Natural Philosophy at the Omni College, and William Dodgem. 
Road at lhe Manchester Literary end Philosophical Society, March S 
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ten and a half and twelve-yearly periods into which the eleven 
yearly period may perhaps be analysed, miy be in reality beat 
periods for shorter disturbances? Is it not therefoi- p is ilde 
that a study of these shorter periods may give us information 
regarding the nature of the eleven-yearly periorl, whether for 
sun-spots or declination ranges, which the small series of actual 
observations is incompetent to afford 7 
We beg to Lake this opportunity of thanking Mi William 
Stroud for the help he has given us in this invedi^aN in 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CamuriDGK.—A t Trinity College the following didmgm-.hed 

E rsduatesof the College have been elected Honorary Fellows — 
ord Rayleigh, M A,, F.R S , Professor of Experimental 
Phrucs, Mr. Henry Sidgwick, M.A , Prelector in Moral and 
Political Philosophy, the author of "The Method of Ethics"; 
Mr, Edward IXerbcit Bunbury, M.A , author of "A History of 
Ancient Geography," &c , and Mr William Henry Waddingtun, 
B.A,, Member of the French Institute, late Piesident of the 
Council, and Minister of Foreign Affaus 111 France 

The Adam!* Pii7e is to be given in 18S3 for a general investi¬ 
gation of the action upon each other r»F two closed vortices in a 
perfect incompressible fluid In particular it is suggested that 
the case of two linked vortices should he fully discussed, with 
die view of determining (l) whether any steady motion i>. 
possible, and (2) whe'her any motion can occur in which there 
are periodical changes in the forms and dimensions nf the 
vortices. Each essay should he accompanied by a full and 
careful abstract pointing out the parts which the author con¬ 
siders to be new, and indicating ihe parts which arc to be 
regarded og of moie importance than the lest 'lhe competition 
19 open to all graduates of Cambridge , essays must be sent 111 
on or befoie December 16, 1882 Essays must not be writLen 
in the candidate's own hand, The successful candidate will 
receive about 170/. He must print the essay at his own expense 
The examiners are the Vice-Chancellor, and Messrs A. free¬ 
man, W. H Besant, and E, J. Routh 

Victoria University —The following summary of draft 
regulations on degrees, examination*, and courses of study lias 
been issued ■—I These regulations are, with the exception of 
certain general proposals with refeience to University Matricu¬ 
lation, confined to the subjects of Degrees, Examinations., and 
Courses of Study in the Faculties of Arts and Science 2. 
According to the proposals in the Report any certified student 
of a College incorporated in the University may matriculate at 
certain times in Lhe year, the definition of College studentship 
being left to Lhe College or Colleges, subject in each case to the 
approval of the University. No University examinations leading 
to a degree will he open Lo any persons who arc not matriculated 
students 3 According Lo the proposals in the Report there 
are to be two distinct Faculties of Arts and of Science The 
degrees in the^e faculties are to be those of B A and M.A , 
B.Sc and M.Sc., and a Doctorate common to the two Faculties 
and varying as a Doctorate of Literature, of Philosophy, and of 
Science 4. In consonance with a main principle of the Univer¬ 
sity CharLer, the degrees of B A or of B. Sc. are to be conferred 
upon students who have passed certain prescribed University 
examinations, and who have aLtcnded certain prescribed Univei- 
Mty courses of study in a College of the University 3, In the 
examinations for the degrees of B.A and B Sc., and in the 
privileges confened by these degrees, a distinction is to be 
drawn betvi'een the Ordinary B A. or B.Sc. degree, and the 
B A or B.Sc. degree with Honour* 6 The regular period of 
study required of candidates for the degrees of B A and B Sc. 
is to be three year s of which two shall De after the date of their 
assing the Preliminary Examination (sec § 7 of thi-» summary) , 
ut students who have passed the Preliminary Examination (see 
§ 7 of this summary) next in date after their matriculation, and 
have been placed in the first division of the list of successful 
candidates, shall be allowed to proceed to their degree in two 
years 7. All candidate! for the degrees of B A. or D Sc. are 
required to pass a general examination coiled the Preliminary 
Examinati in, and to present themselves for this examination not 
Uter than two years from the date of their matoculaUon 
RqgpUr first year comses of study are arranged as preparatory 
hr thu Examination, to be taken by all students except those 
wbo pus U immediately after matriculation (Fee § 6 above), or 
who go through the first year’s coune of one of the Honours 


hchmls approved by the University 8 The subjects of the 
Preliminary Examination are arranged in two groups (A and B), 
in one of which every candidate must pass, lhe essential 
difference between the two groups is that in A, Latin and Greek 
are compuUory, but that a choice is given between four subjects, 
including tw 0 modern languages and two elementary sciences ; 
while m B a choice is given between the alternatives of two 
languages (ancient 01 modem) and one elementary science, or 
two sciences and one language (ancient or modem). In B the 
requirements in modem languages and mathematics are rather 
gi eater than in A 9 The other examinations for the 
degrees of B.A mid B Sc wall be open to such students 
only ns have passed the Preliminary Examination, and os 
have attended lhe prescribed University courses of study 
in a College of the University 'lhese further examina¬ 
tions will differ fur students intending to present themselves 
for an Ordinary 13 A. degree and for those desirous of a B A. 
degree with Honours 10 The degree of B A. with Honours 
is to imply that a student has attended, during three years, pre¬ 
scribed courses of study (approved by the University) in a 
distinct branch of learning or science forming the subject of one 
of the Honours Schools of the Faculties of Arts and Science, 
and lhat he has pissed a prescribed examination in such Honours 
School after iltcnding its third year's course. The Honours 
Schools recommended in the Report for immediate establish¬ 
ment 111 the University are those of (l) Classic-, (2) English, 
(3) History, (4) Philosophy, (5) Mathematics, (6) Engineering, 
(7) ChrmMry, (S) Zoology, (9) Physiology, and (ro) Geology, 
Mineralogy, ,md I‘al.e->ntology For all of these Honouis School* 
the Owens College is prepared to supply classes meeting the 
propused requirements of the several Schools 11 The Ordi¬ 
nary degree of 13 A or 13 Sc is to imply that a student has 
attended, during at least two years, prescribed couises of study 
(approved of by the University) forming a connected whole, and 
lhat he has passed an examination corresponding to the earlier 
year’s course, to be called the Intermediate Examination, and an 
examination corresponding to the later year’s course, Lo be called 
the Final Examination 12. The courses of study, and the 
corresponding ex ami nations, prescribed for the Ordinary degrees 
of B A and U be , and open to the choice of candidates who 
have passed either group of the Preliminary Examination, vary 
according to the predominance in each course (with its examin¬ 
ations) of one branch of learning or science Tins predomin¬ 
ance is not however such as to warrant the maintenance of the 
designations given (for convenience’ sake) in the Draft Regula¬ 
tions of "mainly Classical, Historical, English, Philosophical* 
Mathematical, Engineering, Experimental Science, and Biologi¬ 
cal ” Candidates for an Ordinary B A. or B.Sc degree may 
choose any of these groups, but must go through the whole two 
years' course, and pass both the examinations of the group 
chosen The examinations and classes however largely coincide 
in particular portions of the several groups. 13 Wuh a view 
to encourage more advanced study in special branches of learning 
or science in students whose bent has been determined, or whose 
capabilities have been developed, at a later stage of their Uni¬ 
versity careei, students who have passed the Final Examination 
for an Ordinary B.A or D Sc. degree, are to be allowed to 
present themselves for examination for a B A or B Sc. degree 
with Honours, after attending the third, or second and third, 
year\ Honours Course, only in one of the Honours Schools. 
14. The degree of Master of Art- or of Science is to be con- 
I ferred upon Bachelors of Arts of three years' standing, after 
not 1 c-k than six years from the date ol their matriculation. 
B A.s who have graduated with Honours are not to be required 
to pass any further examination for the M. A degree ; those who 
have taken the Ordinary BA or 13 Sc. degree are to be required 
lo pass an examination in some portion of one of the Honours 
Schools Examinations 15, The Doctor's degree in the Facul¬ 
ties of Arts or Science is to be conferred upon M A.s or M.Sc.s 
who have fumishOd evidence of special research or learning, to 
be supplemented when desirable by an examination test. 

SCIENTIFIC SERIALS 

Bulletin de tAeadimie Imperiale des Sciences de St. Petersburg } 
t. xxvii., No. i, February, 1881 —On the rraults of experiments on 
the resistance of the air and their application to the solution of pro¬ 
blems of flung, by M. Mavevski.—On variations of the far an a on 
the geographical dEtri budon of the sea-otter (E nhydris marina), 
by M Brandt.—On the integration of partial equations of the 
first order with several variables whose co-efficients are constant, 



594 


NATURE 


[A/>rtl 21, 1881 


by M. Alexdeff.—On the rotation of Jupiter, by M. Kortuzi.— 
Crystals of beryl from a part of the Southern Oural, by M. 
Kokscharow.—On (he formation of some nitrated derivatives of 
some hydrocarbons of the fatty senes by direct action of nitric 
acid, by M. Konowalof.—On the variability of forms of Lubo- 
mirskta Baicalmsis, and on the distribution of sponges of Lake 
Baikal, by M. Dybowski —On universal time, and on Lhe choice 
for Ihn purpose of a prime meridian, by M. Strove,—Anatomy 
of the lactiferous glands during the period of lactation, by M. 
Saefltigen —On the spectroscopy of hydrogen, by M Hssselberg. 

Beale Istituio lombardo di Sciente e Lcttei e Ren die cm (i, 
vol xiv fasc 4 (February 34) —On a method of finding with 
the micro'cope the adulterations of the more common varieties 
of farina, by Dr Cattared.—Experimental researches with the 
Crookes 1 apparatus, by Prof. Femni.—On a quadratic Cre- 
monlan correspondence between the elements of tu o fundamental 
forms of the fourth species, or ruled spaces, by S. Aschien — 
Considerations on new species of parLial blindness in Arachnid*, 
by Prof. Paves 1. 

Fasc. 5.—Materials to serve for the sdudy of Pcronospora 
viticola, by Count Trevisan,—On primary and secondary psoitis, 
by Prof. Sangalli,—The sanitary administration in Spain, by 
Dr. Quechi —Determination of the maximum moments due to 
weights linked on a supported beam, by Prof. Clencetti.—On 
an abnormal case of fructification in FJoridere, by S. Auhssone. 

Revue Internationale des Sciences , February, 1881.—Prof. 
Vulpian, physiological study of poison^, vii. Curare (end) — 
Prof. R Lankester, embryology and classification of animnls.— 
Fernand Lataste, a few more words on the fecundation of the 
urodele batrachians —Notices of learned socieiies.—Belgian 
Academy (abstract of Van Bambekc’s paper on the formatiun of 
the embryonic lamellee and the notochord In theurodela) —Pans 
Academy . on the appointment of M. Douiey to the Chair of 
Comparative Pathology at the Natural History Museum, Pans, 

Journal dc Physique, March,—On the division of mstanta 
neous currents (continued), by M Brillouin.—On the psychro- 
vnrter, by M Angot.—New tourmaline pincer, by M Berlin,— 
Constitution of Lhe flame of the Bunsen lamp, and some modifi¬ 
cations in the construction of this lamp, by M Terquem — 
On nome experiments in acoustic*, by M. Neyreneuf. 

Ath della R . Accademia dei Lined, vol. v. fasc 7 (March 6). 
—On solar observations at the Royal Observatory of the Roman 
College in 1880, by P Tacchini.—Observations of comets and 
planets at the same college with the Merz equatorial, during 
1880, by tha same,—M. Janssen's solar photographs taken at 
Mention Observatory, by Lhe same.^Thermal laws of the 
exciting spark of condensers, by E. Yillan —On sodio-amma- 
niacal trimolybdate, by F. Mauro.—Studies on rotatory power, 
by R. Inasinio,—On some compounds of the pyrolic series, 
by L. G. Ciamiclan.—On the electrophorus, by G Govi. 
—On pathological bases, by F. Selmi —On the causes of 
distinctness in solar photographs, by S. Respighi.—On experi¬ 
ments mode at the Observatory of Campidoglio for determina¬ 
tion of gravity, by the same. 

Sitzungsberiehte der natunvisscnschafthchen Gesdlschaft Isis in 
Dresden (1880) —A modern investigation of Lhe flora of Saxony, 
Dy Prof Drude. —On the Pycnodonlids, especially the genus 
Gyrodus, by ,Prof Vetter.—The Nudibranchia of the sea, by 
Herr Blaschka.—On the determination of fixed points of normal 
mercury thermometers and the measurement of temperature*, by 
Prof. Neubert —On various finds in the neighbourhood of 
Dresden, by Dr. Caro.—Hydroid medusa or Craspedotes by 
Herr Blaschka —Progress of geological researches in North 
America, by Dr. Gemitz —On plant-remains from the Tertiary 
formations of Liebolitz and Putschein, by Herr Engelhardt. 
—Observations on the growth of |he leaf of Victoria regia, 
Limll,, in the Dresden Botanical Gardens in 1880, by Prof 
Drude —The Slav and German immigration into Saxony, by 
Prof. Meltzen.—The urn-field of Persia, by Herr Wiechel 

Archives dei Sciences Physiques et Nalurelles, No. 3, March 15, 
Swiss geological review for 1880 (continued) by M. Favre .— 
Considerations on the study of phyllotaxy, by M. de Candolle. 
—Notice of researches by Drs. Tenchini and Staurenghi, on the 
anatomy of the human cerebellum. 

Rwista Scicntifico-Industrials, No. 5 i March 15.— On Reese's 
fusing disk, by Prof, Bombicci.-—Volta's pile rendered constant 
and depolarised, by Count Mocenigo. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 31 —On the coefficients of expansion 
of the iodide of lead, and of an alloy of Iodide of lead with 
iodide of silver, by G F. Rod we II, Science Master In Marl¬ 
borough College. 

The iodide of lead was examined by the special means 
described by the author in former communications to the 
Society, and was found to possess three coefficients of expansion. 
Between o° and 205" C the coefficient of cubical expansion for 
i° C is '00007614, increasing to 00008307 between 205° and 
2 53 D C 

Between 253 and 265* C. the mass expanded very rapidly, 
with a coefficient nearly eight times greater than the preceding, 
viz '0006378. After the subsidence of LhU rapid expansion the 
coefficient became *000180. The volumes of the iodide between 
0“ and the fitting point (383° C ) are given, and are shown m a 
curve-table. 

Iodide of lead was fared with iodide of silver in such 
proportions as to form an alloy containing one molecule 
of each constituent, viz. ?bl g , Agl. This contains 66*20 
per cent of iodide of lead, and 33 80 per cent, of iodide 
of silver. The melting-point of the alloy was found to be 350° 
C , the specific gravity 5 912 On heating it was found to 
expand under a very low coefficient between c n and Il8° C , 
then it neither expanded nor contracted while heated through 6° 
C , at 124" C it commenced to contract, and underwent 
between 124° and 139° C as much contraction as iodide of silver 
itself, again it was stationary for 5 0 C., and at 144“ C. it began 
to expand again, with a much higher coefficient than it possessed 
between o 6 and 118° C. 

The following are some noticeable points about the alloy .— 

1 It possesses similar densities at three different temperatures 

2. Allhough it contains only 33 8 \ er cent, of iodide of silver 
it contracts as much during heating as the iodide of silver itself. 

3 While the iodide of silver commences to contract at 142° 
C., and terminates at I45 B> 5 C , the alloy commences to contract 
l8° C. lower, and terminates its contraction 6° 5 C. lower 

4. The harsh sounds emitted during the cooling of the alloy, 
and the tremors simultaneously propagated through its maps, 
prove that violent molecular agitation is taking place while the 
iodide of silver is passing from the amorphous plastic condition, 
into the brittle crystalline condition within the mass of, or 
surrounded by the molecules of, the iodide of lead 

J The fusing point of the alloy is 33 0 lower than that of the 
iodide of lead, which constitutes two-ihirds of its weight, and 
177° lower than that of the iodide of silver, which constitutes 
one-third of its weight, 

6. And if this is due to the fact that similar particles of 
matter attract each other more powerfully than dihumilar, and 
tacnce that when the particles of two bodies are mutually diffused 
the attraction becomes Jess than that of the molecules of either 
one of them singly, and the molecular motion is hence more 
easily assimilated, the same cause may explain the commence¬ 
ment of the phase of contraction on heating the alloy at a tem¬ 
perature 18° C. lower than that of the iodide of silver to which 
it owes this property. 

7. If we compare one of the chlorobromfodides of silver, 
before described by the author ( Proc . Roy 3 oc. f vol. xxv. 
p. 295) with the lead-silver iodide alloy, some curious anomalies 
present themselves, The alloy, Agl, AgBr, AgCl (lately also 
discovered as a mineral), contains 41 4S4 per cent, of iodide of 
silver, and 58*516 per cent, of the chloride and bromide of 
silver (which from an expan hion point of view may be regarded 
as the fame substance, because their co-efficienli are practically 
the same). But although the mean coefficients of expansion of 
the chloride and bromide scarcely exceed those of the iodide of 
lead, and although the chldrobromiodidc contains8 percent, more 
iodide of silver than the lead-silver iodide alloy, tne amount of 
contraction by heat of the latter is more than twenty times greater 
than that of the former, although we must believe this effect to 
be solely due in each case to the presence of the iodide of sliver. 

Mathematical Society, April 14 —5 Roberts, F.R.S., 
president, in the chair.—The chairman briefly, but feelingly, 
alluded to the loss the Society had sustained by the recent death 
of Mr. T. CottenU, M.A., formerly Fellow of St. John's Col- 
lege, Cambridge, who was for many years a member of the 
Council, and had always taken a warm interest in the Society. 
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—The following communication* were made ■—On the geodesic 
curviLure of a curve on a surface, Prof. Cayley, F R S,—On 
operative symbols in the differential calculus, Prof Crofton, 
F;R.S.—Note on the resolution in factors of numbers differing 
but slightly from it, Mr. J W. L Glaidier, F.K S.—On the 
nafcare of the quadric represented by the general equation of the 
second degree m tetrahedral co-ordinates, and on the five focal 
quadrics of a cyclide, Mr II. Hart, M.A —'Hie discrimination 
of the maximum or minimum path of a ray of light reflected at 
a given curve, Mr H M. Taylor, M.A —On certain tetrahedra 
specially related to four spheres meeling in a point, and his¬ 
torical note on Dr Graves's theorem on confocal conics, the 
President 

Physical Society, April 9.—Prof W G Adams 111 the 
chair.—Prof Helmholtz was elected an honorary member of the 
Society, and lir. James Moser an ordinary member —Dr 
J. H. Gladstone read a note on thermal electrolysis, by himself 
nnd Mr. Alfred Tribe, The author* found that when sheet- 
silver was plunged into fused silver chloride or iodide of silver 
crystals of silver formed on the sheet. When copper was im¬ 
mersed in fused cuprous chloride copper crystals deposited on it, 
and when zinc was placed in melted zinc chloride nr iron in melted 
ferrous chloride, these two metals crystallised on the plates They 
found this to be due not to a difference in the physical condition of 
the rolled metals, but to theuneoual heating of the different parts 
of the immersed metals By llie contact theory of voltaism 
there will be a difference of potential between tlic metal and the 
liquid chloride m contact with it, and this difference of potential 
will lyary with temperature Since all part*, of the immersed 
metal cannot be supposed at the same temperature alv\ ays, there is 
the possibility of a current being set up and c Jnscquent electrolysis 
of the salt. This view was corroborated by heating the metal un¬ 
equally, when a crop of crystals appealed in the cooler part of 
the liquid. Again, two silver rods connected together were 
plunged, the one in a hotter, the other in a cooler part of fused 
silver chloride, and at the end of fifteen minutes the latter was 
studded with crystals of silver, whilst the formei was clean. A 
galvanometer showed a stronger current lielween the rods, the 
greater the difference of temperature between the parts of the 
fluid in which they were placed, and transposing the rods reversed 
this current. These experiments bear on the nature of voltaic 
action, and form a lecture illustration of the conversion of heat 
into electricity and chemical force Mr. W IT. Walenn stated that 
he had round when zinc is immersed in an electro-bras sing solution, 
crystals of brass (1 f,, zinc and copper) were deposited on it.— 
Capt. Abney exhibited a number of photographic negatives 
taken by himself and Col Festing, by radiation through thin 
sheets of ebonite The light from the positive pole of an electric 
lamp was sent through a thin sheet of ebonite inch thick, 
and photographs taken showed the radiation to have a low wave¬ 
length, from 8000 to 14,000 The carbon points of the lamp 
could be photographed through the sheet, and Col. Festing 
observed the sun’s disk through ll The ebonite showed a grained 
structure, and different samples of ebonite gave different results, 
but all gave some result in course of time at least, old ebonite, 
like that used in some of Mr. Freece’s experiments, scattering the 
light more than new ebonite,—Dr Moser exhibited the passage 
of the rays through the ebonite to the audience 'by means of a 
galvanometer. Prof Guthrie observed that Capt. Abney had 
proved that light as well as heat traversed the ebonite, and 
Dr, Coffin stated that the composition of ebomte apparently the 
same might vary considerably, and hence its radiant transparency 
might vary too,—Prof. Helmholtz addressed the meeting on 
the localisation of objects by the eyes. We estimate distance 
with one eye by the outlines of the more distant objects being 
covered by the nearer ones where they meet, and by the shadows 
thrown by the anterior objects These conditions are very rarely 
overpowered by others, as, for instance, binocular vision Thu 
u shown by Dove’i peendoscope and the fact that closing or 
blinding one eye makes Uttle difference to the power of judging 
distance, especially when not very close to the eye. The relative 
shifting of objects, as the eye is moved from side to side, or to 
and fro, or up and down, which may be called the parallax of 
motion of the head, is alio a strong factor in estimating distance. 
The author had concluded from a study of the stereoscope that the 
perception of the absolute convergence of our eyes 11 very indistinct, 
and that only differences of convergence related to apparently 
Mar or distant objects produce the stereoscopic effect. Recent 
observations of bis show that the incongruity between the degree 
of convergence and the parallax of motion is perceived with great 


accuracy. Dr Stone remarked that a person suddenly blinded 
in one eye acquires a new judgment of distance by moving the 
head (a habit seen in nocturnal birds), and in taking certain 
French stereoscopic pictures the camera is shifted to another 
point, so that the combined images produce an impression of 
smallness m the object, These facts corroborated Prof Helm¬ 
holtz's view, and Mr Lewis Wright pointed out that santonin, 
which changes the sense of colour, also appears to change the 
sense of distance, perhaps by relaxing the muscular sense. 

Geological Society, April 6.—J W. Hulke, F.R 5 , vice- 
president, in the chair —Edward F. Boyd, I leut. Herbert de 
Haga Haig, R li , | C. Margetson, Edward David Price, and 
nines Tonge were elected Fellows of Ihe Society —The fol- 
owing communications were read —The microscopic characters 
of the vitreous rocks of Montana, U S , by F Rutley, F.G.S , 
with an appendix by James Eccles, F G.b.—On the microscopic 
structure of dcvitnficd rocks from Beddgelert, bnoudon, and 
Shomer Island, by F. Rutley, F G S —The daLe of the Last 
change of level in Lancashire, by 'I. Mcllard Readc, C E., 
F.G b The author described some observations made by him 
at UlundelUands, on the coast of Lancashire, near Liverpool, 
according to which, judging from the position of high water 
mark, the land had gained considerably upon the sea between 
1866 and 1874 The author adduced evidence in support of his 
view, and concluded that if the last change of level in South- 
West 1 ancashire was a downward one it could not have taken 
place w ithin 2500 years 

Institution of Civil Engineers, April 5.—Mr. Brunlee«, 
V K S K , vice-president, in the chair.—The paper read was on 
ihe actual lateral pressure of earthwork, by Mr. B. Baker, 
M.Imt.CE 

Edinburgh 

Royal Society, April 4 —Prof Balfour in the chair »—Prof 
Tait communicated the results of his experiments on the pressure 
errors of the Challenger thermometers, the correction for which, 
as originally furnished to the expedition, was o°‘5 F per mile of 
depth The mode of experimenting was to subject the thermo¬ 
meters to considerable pressure in a hydraulic press, which was 
essentially a strong steel cylinder that was warranted to stand 
a pressure of 25 tons weight on the square inch. It was 
supported in an upright position upon a strong tnpod stand 
Water was filled in from above , and into the upper end of the 
cylinder there was lowered a light-filling plug which was fixed 
in position by a transverse steel bolt The lower end of the 
cylinder was connected through a narrow copper lube to a 
hydraulic pump, which, by pumping in water to the cylinder, 
raised the pressure to the required amount. At three tons pres¬ 
sure an average effect of 1° 5 F. was produced upon the inclosed 
thermometers. Before drawing any conclusions as to the cor¬ 
rection to be applied in deep-sea sounding, it was necessary to 
consider how far this effect could he explained as resulting 
from the peculiar conditions under which the experiments were 
made From the known compressibility of glass it was calcu¬ 
lated that the volume of the bore of a thermometer tube, closed 
at both ends, would be diminished by only one-thousandth part 
for an increase of pressure of one ton weight on the square 
inch; and from a diiect experiment made w'lth a metre-long 
tube this was proved to represent very approximately the real 
effect. Hence it was auite out of the question that this could 
have any appreciable enecr on such comparatively short thermo¬ 
meters as those of the Challenger , which were besides subject 
to much graver errors *uch as those arising from the shifting of 
the indices during the ascent from the depths, or even from the 
effect of parallax when taking the reading. The direct action of 
pressure may then be disregarded, and the effect produced upon 
the thermometers in the compression apparatus must be due to 
secondary effects of pressure, such as evolution of heat The 
various sources of heat were four: I. Heating of the water by 
compression, This depends greatly on the original temperature 
of the water, being n*i at the point of maximum density (4O 0 F.), 
and larger for higher temperatures. One-fourth of the total 
effect Is due to this. 2. Heating of the water due to pumping 
in through the narrow tube. This accounts for three-twentieths 
of the effect. 3. Heating of the vulcanite frame by compression. 
This explains another fifth. 4 Heating due to the effect upon 
the protecting bulb. This probably explains the remaining two- 
fifths of the effect In this last cue however there 11 not only 
compression, bat distortion ; and of the thermal effects of such a 
strain no one yet knows anything. These four sources of error 
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cannot be supposed to exist under the conditions in which deep- 
set temperatures are taken; and the only other posuble source, 
that namely due to the direct effect of pressure, gives rise to an 
tftor which requires a correction of only o° 04 F. per mile of 
depth In ihe course of the description of experiments Prof. 
Tut had occasion to describe ihe various kinds of pre^aure 
gauges which he had found it necessary to device, the ordinary 
forms of gauge being altogether u-ele 1 * for scientific work — 
Mr. W. W. J Nicol read a paper on Ihe action of heat on 
tkioformanilide, being an account of experiments he had made 
in Prof. Hoffman’s laboratory at Berlin during the preceding 
winter.—Mr. Patrick Geddes read the second instalment of his 
scheme for the classification of itatutics. In it lie discussed die 
arrangement of statistics relating directly to Lhe organs ms of the 
society Three great parallel classes A, B, C, were formed ■ 
A being concerned with the source of the mgamsms forming a 
community as anting from survival, immigration, and binh , C 
With the toss, from cungiation and death , while B contained the 
biological and social characteristics of the individuals forming a 
community at any given instant of tune. Clares A and B 
formed tlie one side and C the other side of the social balance 
sheet. In treating of occupations the same three classes appeared 
again: A dealing with operations on matter and energy, 13 with 
services rendered to society (including eduedmn, government, 
&c ), and C forming the class nf the essentially unproductive, 
eg. the unemployed, ihe disabled, the destructive, ike r Ilie 
question of partition, both mediate and ultimate, amongst the 
organisms of matter and energy fell next for discussion , and 
thK> led on to the final cla sificatiun of uses made after partition, 
in all of which it was i hown thaL the clawficatu n fitted natur¬ 
ally into the three original classes, A, B, and C, indicated above. 
In a future paper Mr Geddes hoped to demonstrate 111 epractmtl 
value of his system 

Vienna 

Imperial Academy of Sciences, Apul 7.—L Fitringei in 
the chair.—The following papers weie read .—Dr G. Ik-cka, 
on the orbit of the “I110" planet (No 173)—Dr. E I udwig, 
on a new method for the quantitative determination of unc acid 
—Dr D Dublier, on the influence of continual u*e of carbonate 
of soda on the composition of the blood —I)r. James Moer, 
electrostatic investigations especially into ihe ramification of 
induction oil the differential inductnnieter and eleUrnphonis — 
Dr. Montz Hull, on the blood-vessels of ihe placenta of man — 
L Haltinger, on nitro-olefine* 

Imperial Institute of Geology, Maich 15,—E Kittl, on a 
recent find of Listnodon (found at Niis-doif, near Vienna, in 
1879).—Dr. E Mojssisowics, on the ccphalopod fauna of the 
Tnassic formations at Mora d'Ebro, in Spain. — K M Paul, 
on the occurrence of ozokerite and petroleum at Dor) slaw 
(Galbcia). 

April 5.—E Kittl, on Bohemian spas.—Baron H Fnllon, 
observations on crystallization —Dr. V Ililber, on the terminal 
stratifications of gypsum in Eastern Galbcia 

Paris 

Academy of Science!, April 11.—M. Wurtz 111 the chair.— 
The fallowing papers were read — On peroxide of ethyl, by M. 
Berthelot, This may be prepared by sending Lhrough anhydrous 
ether, for several hr nr-, a slow current of quite dry #>nd strongly 
ozonised oxygen The formation of oxygeuated water by action 
of ozone on ether is not immediate, hut by destruction nf a first 
compound, viz. peroxide of ethyl. This substance is a sesqui- 
oxide C„H,, ,O fl . — On the Eulermn integral of the second 
species* by M. Gyldcn.—R ural ches on the liquefaction of 
gueoui mixtures, by MM Cailletet and HautefeuiJle. Operating 
with a gas easily liquefiable and a so-called permanent gas, in 
capillary tubes, total liquefaction (yielding a homogeneous liquid) 
is obtained by first compressing ihe mixture at a temperature ho 
high that the strongest pressures prove powerless to abolish the 
gaseous state, then lowering the temperature regularly, so that 
all points of the tube pass at the aame time through the tempera¬ 
ture at which is produced a change of state. The authors thus 
obtained condensed carbonic acid, holding a Urge proportion of 
oxygen, hydrogen, or nitrogen, thae lattersubstances concurring 
to form tne liquid, though the temperature was too high for 
them to exist separately in that state. The results of experunrnt 
with.cyanogen and carbonic acid are analysed. The assimilation 
(generally very imperfect) of solution of a gas to its liquefaction 
probably here applies. The mixture retains its characters at 


temp eratures considerably above that corresponding to the critical 
point of its less easily liquefied element.—On the Tines of iron in 
ihe sun, by Mr. N. Lockyer. He shows reason for believing that 
iron does not exist m the hesrt of the sun, but only its consti¬ 
tuents, and these exist at different levels in the sun’s atmosphere 
and produce more complex forms by condensation.—On pucerons 
attacked by a champignon, by MM. Cornu and Brungniart. 
The Inject belongs to the cycle of development of Tetrameura 
nthm, which produces the red galls of elm. Ihe fungus is a 
Pltospora , it attacks the dead puceron It 11 probably incapable 
of aflecting much the multiplication of phylloxera —On the 
integration of linear equations by means of Abelian functions, 
by M Poincare —On formula; of representation of functions, 
by M du Bois-Reymond.—Study of the vapour of bivulphy- 
dratc of ammonia, by M, Isamhert. The «ubstnnce is less 
volatile in presence of its elements than m vacuo, or in an inert 
gas such as hydrogen —On chlorides bromides, and Iodides of 
sulphur, by M Ogier. A thermo chemical study.—On Ihe 
development of Trn uspuiaria nodules a or Trurnophorus nodu - 
lostts of Rudolph, and on its cy'dicereus by M. Megnin. The 
perches of the Seme are greatly affected by this parasite at 
present.—Studies on some points of the anatomy of Sternaipt\ 
scutata , by M Rietsch —On the different species of bears 
whose remains aie buued in the cavern of Lherm (An&ge), by 
M Filhol. Remains of an enormous ( T tsus aides (appa¬ 
rently) Inve been found among about 100 bines of ursus 
pi 1 <ths M Filhol doubts the descent of the former bear 
from the laiter. J e ^uppnieh that Ursus arctos, appearing in 
distant regions (perhaps North America), gradually advanced and 
was substituted in our countries for Lb jus ptiaus Bone frag¬ 
ments of a new type of bear have been found m this cave. The 
author names it Ursus Gaudtyi The fnihil femur of an enor¬ 
mous lion has also been found —Production of a hydrated 
silicate of baryta in crystals, by M. I e Chntelier This appears 
nn the inner surface of vessels of baryta water left standing 
untleaned a long tunc —On the production of a crystalline 
phosphide of iron and nf annrlhitc felspar in the fires of the 
Commcnfry cod pits, by M. Mallard — On Ihe swelling of the 
Seine during the wmtei nf 1881, by M, Lemoine, The Seine 
at Haris has been pretty high from the middle of January to the 
middle of March Usually (as M belgrand has shown) the 
maximum uf flor d at Pans is due to the waters iff smMl torrential 
uver*’ mostly in the upper part of the valley and issuing from 
impermeable strata But last winter, it is chiefly the rivers 
nearest Parr-, those of Brie, that, by theirqmteunusual swelling, 
have brought on the maximum (which hna therefore enme with 
great rapidity). The iubsoil of Ea Brie is like a sponge, and 
when it is gorged with water the least rain causes important 
floods 
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SCIENTIFIC WORTHIES 

XVII —Robert Wii.hflm Bunsen 

HE value of a life devoted to original scientific work 
is measured by the new paths and new fields 
which such work opens out In this respect the labours 
of Robert Wilhelm Dunsen stand second to those of no 
chemist of his time Outwaidly the existence of such a 
man, attached, as Bunsen has been from the first, exclu¬ 
sively to his science, seems to glide silently on without 
causes for excitement or sLirring incident His inward 
life however is on the contrary full of interests and of 
incidents of even a striking and exciting kind The dis¬ 
covery of a fact which overthrows or remodels our ideas 
on a whole branch of science , the experimental proof of 
a general law hitherto unrecognised , the employment of 
a new and happy oombination of known facts to effect an 
invention of general applicability and utility; these are 
the peaceful victories of the man of science which may 
well be thought to outweigh the high-sounding achieve¬ 
ments of the more public professions 

Prof. Bunsen is eminently a soldiei of science, his 
devotion to his flag has been unwavering and life-long, 
and his whole existence has been a noble struggle for the 
mastery of nature’s secrets. Bom on March 31, 1811, at 
Gbttmgen, where his father was Professor of Theology, 
Bunsen graduated in that ancient University before he 
had passed through his teens, and published an inaugural 
dissertation,Enumeratio ac descnptio hygrometcmim " 
Soon afterwards, at the age of twenty-two, he became a 
privat-docent at the university of his native town, thus 
entering the career of a teacher, which he has consistently 
followed with conspicuous success for dose on half a 
century In 1836 Bunsen became Professor of Che¬ 
mistry at the Polytechnic School in Cassel , in 1838 
he was appointed to the Chatr of Chemistry in the 
University of Marburg, where he remained for thirteen 
years, afterwards he was for a short tune at Breslau, 
whence he removed to Heidelberg, of which renowned 
University he has been one of the chief ornaments and 
attractions for the last thirty years. 

Bunsen’s first scientific investigation was [one which 
attracted general attention, and the results of which are 
of permanent importance. In conjunction with Berthold, 
a colleague at Gbttingen, he showed that moist freshl) 
precipitated feme hydroxide acts as a certain antidote in 
cases of poisoning by arsenic, provided that it is exhibited 
in sufficient quantity and early enough in the history of 
the case. The explanation of this action is the for¬ 
mation of an insoluble ferrous arsentte; 100 parts of 
the dry hydroxide carry down from five to six parts 
of arsenic. So well known and valued is this anti¬ 
dote in Germany, that it 15 kept by apothecaries ready 
for use. 

In 1835 Bunsen described some singular compounds 
which the double cyanides form with ammonia He 
jitntredicted the general statement that ammonium 
'ftrrocyanide is formed by* boiling pnixsmn blue with 
ammonia; but showed that it is formed by digesting 
Vol. xxiii.—No. 600 


lead fcrrocyanide with ammonium carbonate He alio 
measured the angles of crystals of many of the double 
cyanides. 

In 1837 he struck the first note of one of his most 
impoitant and fruitful investigations in a memoir on 
the existence of arsenic as a constituent of organic bodies. 
In the year 1760 the French chemist Cadet had observed 
that a mixture of acetate of potash and white arsenic 
yields, when heated, a heavy brownish-red liquid, which 
has a frightful smell and fumes strongly in the air, and 
this liquid was termed Cadet’s fuming arsenical liquid. 
Little more than the fact of its existence was ascertained 
concerning this body until Bunsen nndeitook its examina¬ 
tion, and in a series of memoirs which have now become 
classical, and which extended over many years, placed its 
composition in a true light, thus giving to the world the 
first member of the now well-known family of ihe organo- 
mctallic bodies 

Bunsen showed that Cadet's liquid, as well as its 
numerous derivatives, contains a radical having the 
. formula C 2 H n As, and that this substance in its chemical 
relations exhibited striking analogies with a metal, being 
indeed, as he terms it, “a true organic metal,” He suc¬ 
ceeded in isolating this body-, and this discovery formed 
I not only the starting-point for the preparation of hundreds 
of other similar bodies, but also contributed laigely to the 
development of one of the most important of out chemical 
theories, that of compound radicals This body, like 
most of its compounds, possesses a most offensive odour, 
so much so that the air of a room containing a trace of 
the vapour is rcndeied absolutely unbearable. Hence to 
this substance Bunsen gave the name of Cacodyl 
a bad smell) Not only however are these compounds 
unpleasant, but they are highly poisonous, very volatile, 
dangerously explosive, and spontaneously inflammable 
It is difficult enough nowadays for a chemist to work with 
such substances armed as he is with a knowledge of the 
danger which he has to encounter, as also with improved 
appliances of every kind to assist him in overcoming his 
difficulties But Bunsen forty years ago wafe a traveller 
m an unknown and treacherous land, without sign-posts to 
guide him, or moie assistance on his journey than was 
furnished by his own scientific acumen and his unfaltering 
determination Nor did he escape scot-free from such a 
labour, for in analysing the cyanide of cacodyl the com¬ 
bustion tube exploded, Bunsen lost the sight of an eye, 
and for weeks lay between life and death owing to the 
combined effects of the explosion and the poisonous nature 
of the vapour. “This substance,” he writes, “ is extra¬ 
ordinarily poisonous, and for this reason its prepaiation 
and purification can only be carried on in the open air ; 
indeed, under these circumstances it is necessary for the 
operator to breathe through a long open Lube so as to 
ensure the inspiration of air free from impregnation with 
any trace of the vapour of this very volatile compound. 
If only a few grains of this substance be allowed to 
evaporate in a room at the ordinary temperature, the 
effect upon any one inspiring the air is that of sudden 
giddiness and insensibility, amounting to complete un¬ 
consciousness ” 

Taking a totally different direction, Bunsen’s next im¬ 
portant investigations were concerned with the examina¬ 
tion of the chemical changes which occur in the blast- 
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furnace In 1838 he proved, by accurate analyses of the 
gases escaping, 11 that at least 42 per cent of the heat 
evolved from the fuel employed is lost, and that in view 
of the ease with which such combustible gases can be 
collected and led off to a distance for subsequent use, a 
new and important source of economy in the iron manu¬ 
facture is rendered possible." This research is however 
not only noteworthy as pointing the way to a method of 
economical working without which probably but few iron¬ 
masters at the present day could exist, but also as being 
the first experiment in which an accurate method of gas- 
analysis was employed This important branch of ana¬ 
lytical chemistry has been created and brought to its 
present wonderful degree of precision solely by the head 
and hands of the Heidelberg experimental philosopher 
Simplicity and accuracy constitute the rare merits of 
Bunsen’s system of gaseous analysis. To have gone 
completely through his course of gas analytical manipu¬ 
lations from the sealing-in of the platinum wires in the 
eudiometer to the absorption- and explosion-analyses of 
the Heidelberg coal-gas, under the eye and with the 
guildmg help of the hand of the mastei, is m itself an 
experimental education of no mean order But it is only 
on reference to his " Gasometnc Methods M that wc learn 
the general adaptability of this marvellously accurate 
system to all those numerous problems in which the 
analysis of a mixture of gases is required. 

Next in order (1841) comes the invention of the Bun¬ 
sen battery, an invention which has proved of the greatest 
practical value to mankind, inasmuch as this form of 
battery is now very largely used all over the world, not 
only as a scientific instrument, but also for ordinary tele¬ 
graphic purposes. The chief point in this invention con¬ 
sists in the employment of carbon as tlic negative pole 
in place of copper or platinum In his first communica¬ 
tion on this subject, Bunsen accurately measures the 
absolute intensity of the current from his zinc-carbon 
battery, and compares it with that of a Grove (zinc- 
platinum) batter), invented a short lime before by Sir 
William Grove. 

Bunsen’s next great achievement consists in the in- 
\estigation from both the chemical and the physical 
point of view of the volcanic phenomena of Iceland. 
The several memoirs on this subject are the result of a 
visit to Iceland in 1847, They consist, in the first place, 
of a careful and extended senes of analyses giving the 
average composition of the volcanic rocks of different 
ages occurring in the island, upon which he founded a 
most important and very general theory of volcanic action, 
a theory which he has since proved is applicable to the 
formation of other volcanic rocks of widely different origin, 
both as regards time and locality This theory consists, 
to begin with, in a proof that all the Islandic rocks, of 
whatever age, may be considered as mixtures in varying 
proportions of two normal silicates, the trachytic and 
pyroxenic In the first of these (an acid silicate) the rela¬ 
tion of the oxygen of the acid to that of the bases is as 
3 *0-596, whilst in the latter (a basic silicate) the relation 
15 as 3 ■ 1*998 This result, accompanied by an experi¬ 
mental proof that the melting-point of different bodies is 
differently raised under increase of pressure, led Bunsen to 
assume that a crystallisation of these two normal silicates 
occurs in the earth's interior, and that all the eruptive 


rocks which reach the surface consist either of one or 
other of these or of mixtures of the same In the next 
place they contain a full and successful research on the 
so-called pseudo-volcanic phenomena of Iceland, in which 
he investigates the formation of zeolites and other crystal¬ 
line minerals by the joint action of heat, acid gases, and 
moisture on the volcanic rocks He also examines the 
composition of the fumerolle gases as well as those 
issuing from the crater of Heda, and explains the nature 
of the changes effected by these gases on the surround¬ 
ing rocks. Lastly, he investigates the far-famed Great 
Geyser, and places the cause of the periodic eruption of 
boiling water on its true physical basis. His accurate 
observations on the spot, first as to the conduction of 
the geyscr-tube, then as to its mode of formation, and 
finally, his thermometne measurements of the tempera¬ 
ture of the water-column taken a few moments before 
the eruption and at different depths, disposed once for all 
of what may be called the old tea-kettle theory, and 
showed indisputably that in no part of the tube did the 
water reach the temperature of ebullition under the pres¬ 
sure of the superincumbent column, whilst the column is 
quiescent, but that when the geyser column is elevated by 
the rush of steam from the volcanic vents at the bottom, 
the boiling-point of the water at each point of the column 
thus raised is reached, and “ the whole mass from the 
middle downward suddenly bursts into ebullition, the 
water above mixed with steam-clouds is projected into the 
atmosphere, and we have the Geyser eruption in all its 
grandeur By its contact with the air the water is 
cooled, falls back into the basin, partially refills the tube 
in which it gradually rises, and finally fills the basin as 
before Detonations are heard at intervals, and risings 
of the water in the basin These are so many futile 
attempts at an eruption, for not until the water in the 
tube comes sufficiently near its boiling-point to make the 
lifting of the column effective can we have a true 
eruption " (Tyndall) 

To do justice to all the contributions with which Bunsen 
has enriched our science would fill several numbers of 
Nature, and to many of them the writer must content 
himself with a mere cursory reference One of his 
favourite and fruitful themes was the preparation by 
electrolysis of the rarer or more difficultly procurable 
metals This is one of the purposes for which he 
employed his battery. Metallic magnesium was one of 
the first of his preparations of this kind, and in the 
description of this preparation his fertility of resource is 
clearly seen Metallic magnesium in the molten 9 tate is 
specifically lighter than the fused mixture of salts from 
which it is obtained Hence as soon as a globule of the 
metal is formed, it rises to the surface, and there takes 
fire and burns To obviate this difficulty the carbon pole on 
which the metal was formed was serrated, and the metal 
on rising was caught, below the surface of the fused salt, 
in one of a senes of small pockets, and thus prevented from 
burning. 

Then followed the reduction of chromium, aluminium, 
and, in conjunction with the late Dr Matthiessen, that 
of the alkaline-earth metals, and more recently with 
HiLlebrand and Norton, of the metals of the cerium^ 
group. These electrolytic researches are marked with 
the thoroughness and completeness which is characteristic 
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of all Bunsen's work He seeks for the explanation of 
the fact that hitherto the reduction of these metals 
by the electric current had proved a failure, and he 
finds it in what he terms the density of the current, 
is. the electromotive force divided by the area of the 
pole, the power of the current to overcome chemical 
affinity increasing with its density Thus if a constant 
current be led through an aqueous solution of chromic 
chloride, the result as to whether hydrogen is evolved, and 
oxide of chromium, or whether metallic chromium is 
deposited, depends upon the area of the pole through 
which the current passes into the liquid 

Nor were these experiments made merely for the 
purpose of preparing the metals in question. Thus the 
metallic magnesium was pressed into wire and used m 
one of the series of photo-chemical researches, to which 
reference will hereafter be made, for the purpose of 
drawing an interesting conclusion respecting its light¬ 
giving power on combustion, and comparing this with 
the visual and chemical brightness of the sun, a compari¬ 
son which led to the commercial manufacture of this 
metal by the Magnesium Metal Company, and to the 
wide distribution and general use of this metal as an 
illuminating agent of great brilliancy Thus again the 
electrolytic preparation in the Heidelberg laboratory of 
coherent masses of cerium, lanthanum, and didymium, 
had the further object of the determination of the specific 
heat of these metals by help of the now well-known 
method with Bunsen's ice-calorimeter, by means of which 
determination the true atomic weights of these metals 
and the proper formulae of their oxides and compounds 
have been definitely ascertained 

The Bunsen battery has however not only been of 
service in inorganic chemistry, but has thrown clear 
light upon the constitution of organic bodies The clas¬ 
sical researches of Kolbe on the electrolysis of acetic 
acid and the other fatty acids were earned out in the 
Marburg laboratory, and owe their inspiration to Bunsen 
The subsequent equally important labours of Kolbe 
and Frankland, and those of the latter chemist alone, 
on the isolation of the organic radicals, have a like 
origin 

Amongst the numerous physico-chemical investigations 
which Bunsen has carried out, none perhaps show more 
clearly the fertility of his experimental ability than the 
one in which he describes the ice calorimeter, and another 
devoted to an explanation of anew method of determining 
vapour densities. Translations of these memoirs are 
found in the Philosophical Magazine for 1867 and 1871, 
and may be taken as typical of his calorimetric re¬ 
searches. 

Another group of researches is formed by those which 
are closely related to his gasometric methods. One of Lhe 
most interesting and important of these refers to the law 
of absorption of gases in water. This subject was first 
examined by Dalton and Henry at the beginning of [he 
century, and the well-known law which gases follow in 
absorption is known by the names of these two Manchester 
philosophers. But although generally admitted, it* limits 
of error had not been ascertained, and the crude experi¬ 
mental methods of the year^i8o3 required to be replaced 
by the refined ones of the latter half of the century. 
These researches, carried on by Bunsen and by several of 


his pupils, proved that Henry's law of direct—as well as 
that of Dalton of partial—pressures is exactly true within 
certain limits ; but ceases to be so beyond a given increase 
of pressure, whilst some gases which obey the law at one 
temperature do not do so at others, and some again whilst 
obeying it in the pure state, do not do so when mixed with 
other gases 

The mere mention of his oLher researches in the wide 
field of gaseous chemistry is sufficient to indicate his 
devotion to this branch of experimental inquiry. We find 
experiments on laws of gaseous diffusion, on applications 
of gaseous diffusion in gasometric analysis, on the phe¬ 
nomena of the combustion of gases, on the temperature 
of ignition of gases, and all these, be it remembered, 
involving exact measurement, and in many cases elaborate 
calculations. 

Brief reference must next be made to a series of investi¬ 
gations in a totally different direction, viz on the measure¬ 
ment of the chemical action of light, with the carrying 
out of which the writer of this arLicle had the great good 
foitune and pleasure to be connected, and in which he 
had full opportunity of admiring Bunsen's untiring energy 
and wonderful manipulative power. In all the difficulties 
and perplexities by which the experimental investigation 
of such a subject is beset, Lhe wriier never knew Bunsen 
discouraged or at a loss for an expedient by which an 
obstacle could be overcome. Cheerful and self-reliant 
under Lhe most depressing circumstances, he never gave 
up hope, and thus it was that these somewhat intricate 
and difficult investigations were brought to a successful 
close. 

Again, in the deparLinent of Analytical Chemistry how 
n umerous and valuable have been lus contributions 1 There 
is scarcely one important problem in this subject which 
has not benefited from his extensive experience and keen 
insight Bunsen’s methods of silicate analysis, of mineral 
water analysis, and a dozen of other complicated laboratory 
processes, are simply perfect. Then his original method 
for the estimation of nitrogen in organic bodies will 
always be remembered as one of the most accurate of its 
kind when employed by an experimentalist as expert as 
Bunsen himself, but as most difficult and even dangerous 
in less able hands Again, all chemists use and appreciate 
the much simpler methods for Lhe estimation of nitrogen 
and sulphur admirably worked out by his pupils—Maxwell 
Simpson and Russell 

We all employ his beautiful general method of 
volumetric analysis, but chemists do not alwajs re¬ 
member that in this research Bunsen first determined 
the exact percentage composition of the higher oxide 
of cerium, a determination of the greatest scientific 
importance is legards the chemistry of the metals 
of the rare earths. Moreover they may be apt to 
forget that Bunsen was the first to introduce a general 
method of the separation of these rare earths, by which 
he for the first time prepared pure yttria and erbia, and 
by which subsequently, in the hands of other chemists, 
many new metals have been discovered His well-known 
method of flame-reactions is a standard example worked 
out by every student. Again, modem chemists can now 
scarcely carry on the simplest experiment without using 
the “ Bunsen gas-lamp," a burner which is also now 
employed in every household, and in many manufactories, 
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and has become so necessary that it is difficult to concern 
bow we worked before Its invention To him we are also 
indebted for the apparatus for accelerating filtration; the 
“ Bunsen-pump,” together with all its appliances, now 
employed in every laboratory 

Of all the contributions to the advancement of our 
science, that by which the name of Bunsen has, however, 
become best known, and by virtue of which future 
generations will place him on the highest pinnacle of 
experimental fame, is the foundation, with his no less 
celebrated colleague Kirchhoff, of the science of Spectrum 
Analysis, and the discovery by its means of the two new 
alkali metals, cesium and rubidium. It is true, of course, 
that many facts were ascertained and many observations 
made relating to the power possessed by matter m the 
state of incandescent gas emitting rays of a peculiar and 
characteristic kind Few gTeat discoveries are made at 
one step But the glory of having established a new 
branch of science, of having placed “ Analysis by Spec¬ 
trum Observations 11 on a sound and firm experimental 
basis, belongs to the Heidelberg philosophers, and to them 
alone 

The history of the establishment of spectrum analy¬ 
sis, as that of its enormous recent developments, is 
too well known to the readers of NATURE to require 
repetition All that is necessary here is to recall the 
masterly way in which Bunsen worked out the properties 
and showed the relationships of the new metals and their 
compounds He first saw the cresluifi lines lfl a few 
milligrams of the alkaline residue obtained in an analysts 
of the Durkhcim mineral waters, and the discovery flf.A 
second new metal (rubidium) soon followed that of^he 
first So certain was he of the truth of his spectroscopic 
te3t that he at once set to work to evaporate forty tons 
(44,000 kilos) of the water, and with i6'S grammes of the 
mixed chlorides of the two new metals which he thus 
obtained, he separated the one metal from the other (no 
easy task) and worked out completely their chemical 
relationship and analogies, so much so that the labours 
of subsequent expenmenters have done little more than 
confirm and extend his observations, such a result is 
truly a marvel of manipulative skill 1 

Another less widely known, but no less interesting and 
important research, is that on the spark-spectra of the 
metals contained in cente and other rare minerals. In 
this he shows his power both as physicist and chemist. 
He first describes a new chromic-acid battery suited to 
the performance of the special experiments which he 
afterwards details He determines with great care all 
the physical constants of this battery, and then proceeds 
to investigate the spectra of the earths which give no 
colour to the non-luminous flame. The spark-spectra of 
these earths he carefully maps, so completely, indeed, that 
the separation and identification of these metils now for 
the first time became possible. 

The many hundreds of pupils who during the last half- 
century have been benefited by personal contact with 
Bunsen will all agree that as a teacher he is without an 
equal Those who enjoy his private friendship regard 
him with still wanner feelings of affectionate reverence. 
All feel that to have known Bnnsen is to have known one 
of the truest and noblest-hearted of men. 

H. E. Roscoe 


JAPAN 

Japan, nock Reisen und Studtm in Auftrage dir k . 
Preuss Regie rung dargestellt Von J J. Rein, Pro¬ 
fessor der Geographic in Marburg. Erster Band. 
Natur und Volk des Mikadoreiches. (Leipzig: Engel- 
mann, 1861.) 

Notes and Sketches from the Wild Coasts of Nipon . By 
Capt. H. C. St John, R.N (Edinburgh : Douglas, 
1880.) 

n^HE present year has already brought two new eon- 
J- tnbutions to the rapidly increasing stock of Japanese 
literature in “ Japan, nach Reisen und Studien," by Prof. 
Rein of Marburg, and “The Wild Coasts of Nipon," by 
Capt St. John. The two works thus thrown into associa¬ 
tion by subject and time of publication have however 
nothing else in common. 

Had Capt St. John’s book been written a few gene¬ 
rations ago, or had it related to a country previously 
unexplored, it would have possessed a greater claim 
upon popular interest; but Japan has in late years been 
so far the object of careful study by residents, and of 
descriptions by tourists, that the raison d } etre of “The 
Wild Coasts of Nipon J> is not easy to perceive. 

In the preface the reader is assured that everything 
stated in the text, with a few exceptions, came 
under the observation of the author, and there is no 
doubt that he has scrupulously confined himself to his 
own personal experience, without seeking to correct or 
augment it by reference to other sources. The advantage 
of such a limitation of matter must however depend 
altogether upon the extent of the experience and the 
spttial qualifications of the observer, and we are of 
opinion that had the author taken the trouble to ascertain 
what his predecessors have already made known, he 
would have largely altered his notes 
The author as a sportsman and naturalist displays him¬ 
self in a more favourable light than as a logician and 
observer His sporting memoranda are amusing, and 
give a character to the volume, while as an amateur 
naturaliBt he shows more than average knowledge, and 
contributes some interesting facts on the subject of the 
animal kingdom. In the flora he is on less secure ground, 
and on one occasion, at page 137, confuses, in name at 
least, two such well known trees as the Hinoki (Retina- 
spora obtusa) and the Cryptomcria Japonica . 

In his remarks upon the people he bears good witness 
to the simplicity and kindness of the peasantry, of whom he 
must have seen a good deal. Unfortunately, for a traveller 
unlearned in the language, and chiefly dependent for his 
entertainment upon ordinary tea-houses, he has rather 
rashly ventured into generalisations requiring information 
that very few foreigners possess. At page iBa the 
Japanese men, as a race, are said to be “well madei 
muscular, active, and strong, and averaging about five 
feet five inches 1 in height,” a description applying 
fairly well to the northern fishermen, but certainly flat¬ 
tering to the nation in general. Again, in several places 
the author follows a common billion in deploring the 
evils brought upon the people by European “ civilisation, 1 ' 
bat makes no allusion to the greater evils it u now 
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expelling, and ignores the fact that any deterioration 
which has followed the recent change of circumstances 
is not the work of “ civilisation/ 1 but of the vile or foolish 
camp-followers that may cling to the skirts of even the 
noblest army, 

Upon the religion of the country he says little more 
than is to be found in a footnote at page 127, but students 
may be interested to learn from this that “ Shinto is never 
represented by any figure, but worshipped as the Unseen 
Spint which pervades everything Buddha, as is well 
known, is always represented by a male figure ; Shinto, 
the unrepresented, is supposed to be a female ” 

Criticism of the volume is to some extent disarmed by 
the modesty of Us preface, and it no doubt contains much 
that will amuse the general reader. 

In Dr. Rein's “ Japan 11 we have the work not only of a 
savant thoroughly versed in his subject, but of a practised 
literary architect- The present volume deals with the 
geographical conformation, climate, flora, and fauna of 
the Japanese group, and the history, ethnography, and re¬ 
ligion of the people, concluding with a useful chapter on 
topography. A future volume is to comprise an account 
of the industries and commerce, and will be welcomed by 
all who read the part now before us 

The geographical summary is far more complete and ac¬ 
curate than any to whi^h the public has yet had access, and 
at every page shows the hand of an expert who has brought 
original knowledge and personal observation to bear upon 
his task The climatic peculiarities are for the first time 
(save by the author himself in 1876) systematically de¬ 
scribed, and all the more important meteorological details 
accumulated in the pabt eighteen years in different parts 
of the country me reproduced in tabular form 

In the study of the flora and fauna the accumulation of 
facts is already too large to allow the author to go far 
beyond the limits of enumeration. Since Di Rein's ac¬ 
count has been written a new addition has been made to 
the fauna in a catalogue of the birds of Japan by Capt. 
Blakiston and Mr. Pryer, and the number of known 
species raised from about 250 to 325, of which about 180 
occur also in China, and about 100 are repiesented in 
Great Britain 

It is to be regretted that space could not have been 
spared for a little supplementary information upon some 
of those members of the animal kingdom which possess 
a more popular interest. For example, a few details 
respecting the dangerous and unpleasantly common 
Matnusht (Tngonocephalus Btomhqgh) and the wrongly 
maligned little Hibakari (Tropidonotus Mattensu) would 
have been useful. The poisonous properties of certain 
species of the Fug* or genus Tttrodan are pointed out, 
and the symptoms produced by their use as food described; 
but in the reference to th t u hungcrige^ blutgten^e Mos¬ 
quitos” though feeling tribute is paid to the vexatious side 
of their character, the grave charges to which they are 
open are omitted, their probable agency, long recognised 
by native physicians, in the conveyance of malignant pus¬ 
tule, and the suspicion raised by Dr. Patrick Mans on's 
investigation* in Atnoy, that the spread of Elephantiasis 
Arabum in the south of Jdpan m due to the same pest. 

The second and less technical poet of the book cm- 
braco subjects upon which the author is less able to speak 


ih verbd magistn lhan on geographical science. The 
section, "Das Japamsche Volk," opens with an historical 
abstract of about 200 pages, compiled from Klaprothi 
Kxmpfer, Siebold, Satow, Aston, and other authorities* 
The purely mythical stories of the age of the gods are 
passed over rapidly, and the commencement of the history 
of the country is fixed at the reign of Junmu Tenno (660 
to 585 b c) Dr. Rem is generous enough to acknow¬ 
ledge without question the reputed founder of the imperial 
lore, of whose existence there is little more proof than of 
that of the Uivabami and Kamaitachi , which the Professor 
does not consider entitled to a place in the fauna As is 
mentioned in a footnote, the earliest writLen records extant 
originated in the first part of the eighth century of our era, 
and admitting the possibility that these were compiled 
from lost manuscripts of older date, they still offer satis¬ 
factory internal evidence that the historical being of Japan 
is at least a thousand years younger than is indicated by 
the list of the ancient emperors from whom the reigning 
Mikado traces his descent. The fact will perhaps be suffi¬ 
ciently demonstrated by a citation of the ages attributed 
to certain of the primitive mlers The inaugurative mythj 
Jimmu Tenno, is s.ml to have lived 127 years, Koan, the 
sixLh Mikado, 137 years , Nintoku, the seventeenth 
Mikado (d. 399 a l) ), 122 years , and it is not until the 
fifth century a n. thaL the viability of Lhe rulers appears 
to have become permanently limited to a reasonable de¬ 
gree. It is true that the birth and death of Jimmu are 
solemnised as national festivals, and that writers on such 
sober topics as lhe industrial arts do not hesitate to refer 
for their landmarks to periods long antedating the true 
historical period , but all allowance must be made for 
inherited ciedulity in ancient traditions, which here form 
part of a state religion and establish the very sanctity of 
the throne 

We are glad to see that Dr Rem does not altogether 
reject the romantic episodes of Japanese history Awaiting 
the advent of a native Walpole to bruise the simple faith of 
his countrymen with histone doubts, it is a grateful relief 
to the tedium of the long senes of wars and court intrigues 
that form the buulcn of the isLher monotonous recitative 
of the Onenial Clio, to dwell for a moment on such stones 
as those of the gentle wife of Yamato Dake, who cast 
herself into the sea to propitiate Lhe angry gods that 
threatened Lhe safety of her husband s ship , of Kesa, who 
sacrificed her life to preserve her wifely fidelity ; and 
many others of the number that have lent inspiration 
to the pencils of Ilukusai, Vosai, and a hundred lesser 
arlJLsts, They are probably no more apocryphal than 
many of the wearisome details Lhrough which the student 
of history must plod 

The title ‘Geschichle dei Japanischen Volkes" adopted 
by the authoi is somewhat misplaced The history 1* not 
that of the people but of Lheir rulers, and it would have 
been well had the author given the section a better claim 
to the heading by interspersing the story of battle and 
murder by some account of the development of laws, 
literature, painting, the various industrial arts, and such 
important social ceremonies as those of the Cha-rto-yu, 
which lose much of their significance when divoiced from 
the general history of the empire. 

The most valuable portion of the sketch to the foreign 
world is that relating to the pregnant events of the last 
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twenty years. In the narration of occurrences which 
have compelled the foreign powers, and especially Great 
Britain, to join issue with the Japanese Government Dr. 
Rein displays an absence of partisanship quite novel to 
those experienced in the discussion of Anglo-]apancse 
politics. His review of the present position and future 
prospects of the nation is thoughtfully cautious, and while 
drawing attention to the recent educational studies and 
the manv wise acts of the presenL Government, shows a 
daik reverse to the picture in the financial difficulties now 
threatening serious obstruction to the path of improve¬ 
ment The question of the opening of new ports or of 
the entire country to foreign enterprise and capital is also 
considered, and the writer points out the deadlock 
created on the one side by the great disadvantages which 
the Japanese foresee in admitting to competition an 
infinitely stronger commercial race, over whose actions 
they can have no judicial control, and on the other by 
the inexpediency, from the foreigners’ point of view, of a 
surrender of the treaty rights while the laws and means 
of administration in Japan arc in so unsatisfactory a 
condition as at the present time 

In an interesting chapter upon the Ethnography of the 
Japanese the author takes up the vexed problem of the 
origin of the now dominant race, who displaced the 
aboriginal Amos. lie believes, from considerations of 
speech, physiognomy, and traditions that they are a 
branch of the old Ait 11c family, which spread from its 
birthplace in all directions ovei the continent of Asia, 
some reaching Japan viA Tsushima, Iki, and Oki, others 
settling at various parts of the mainland to form the 
Korean, Mandschunan, and other kindred people In 
this view he is supported to some extent by the 
physiognomical identity with the Japanese of the yet 
pure descendants of the Korean potters brought over as 
trophies of Taiko’s victorious arms at the end of the 
sixteenth century, and established in the province of 
Satsuma. Mr Aston's researches into the comparative 
philology of the Japanese and Korean languages ( Trans 
Royal Asiatic Society, 1879) tend to a similar conclusion, 
but leave the question still open 
The analyses of literature, language, and religion are 
necessarily incomplete, but awaiting the further progress 
of the labours of the scholars now engaged in the study 
of these special branches, Dr Rein's summary of the 
present knowledge will be of great service 
The author’s views as to the character of Lhe Japanese 
as a race are neither romantically favourable, like those 
of the great maj'ority of travellers, nor unjustly contemp¬ 
tuous, like the convictions cherished by nearly all settlers. 
The national defects Dr Rem considers to be a greed 
for novelty and a lack of stability and perseverance ; but 
although this verdict would appear to be sanctioned by 
recent experience, the history of the country really points 
to nothing less than instability A blind admiration for 
antiquity and a persevering if not energetic industry has 
characterised nearly the whole of their older manufactures 
and artistic productions, and the many centuries of per¬ 
sistence in the path opened by their forefathers were 
terminated only by a sudden change of circumstances, 
and an entirely forced and unsought relationship with the 
outer world. They are now learning an entirely new 
exercise of their powers, and some clumsiness at the 


outset is inevitable, while the very impetuosity of their 
progression necessarily brings their faults more easily 
within the scope of a passing glance. They have now 
bought experience, and until the world sees how they 
can utilise their expensive purchase any judgment is 
premature They have indeed two serious drawbacks, 
poverty of material resources, and a written language 
that isolates them from the European world, and imposes 
serious limitations upon the interchange of the higher 
order of ideas amongst themselves, but the present 
generation can scarcely be blamed for either evil If 
there be a charge in the past and present to which they 
are fairly open it is defeet of invention, for as their recent 
knowledge is Laken from Europe, so in former times were 
they indebted to the Asiatic continent for literature, arts, 
religion, and laws, as well as for a thousand smaller 
traits of civilisation, some of which they have preserved 
longer or belter than their teachers 

Whatever dispraise is laid upon the people, nearly all 
writers agree to credit them with remarkable cleanliness. 
Miss Bird, however, who has studied Japan under a 
new aspect, gives a different testimony as to the 
interior, and the few travellers who have caught a 
glimpse of the unbeaten tracks of the great cities might 
make strange revelations. As the better class European 
generally knows little or nothing of the secrets of his own 
metropolitan slums, it is conceivable that a foreigner 
living in Tokio may not be aware that it contains other 
habitations than those he passes in the public thorough¬ 
fares ; but were curiosity or chance to lead him to thread 
some of the little, hardly noLiccable, inlets which here and 
there break the line of the street dwellings he would be 
startled by the new world revealed to him—one where the 
hundreds of thousands of poor of the great city live, 
densely packed in filth and disease, in dilapidated dens 
with crumbling walls and roofs that would render needless 
the spell of A^modeus to the Don Cleofas who cares to 
peer at the miseries only half concealed by the long lines 
of sheds, moated with foul stagnant drains, flanked by 
reeking accumulations of sewage and garbage, and cut off 
from ventilating breezes by the dwellings of the more 
fortunate but less numerous citizens. Had Dr. Rein 
extended his pilgrimage to the Uradana he would have 
written a new and curious chapter. 

As regards bathing, it is certainly a common custom, 
but with the' poorer classes it is far less frequent than 
travellers would lead us to believe. It is moreover not 
so much dictated by any unconquerable intolerance of 
dirt as by the combined attractions of warm water and 
neighbourly gossip Whatever purification may be de¬ 
rived from the common use of a limited quantity of water 
by several dozens of people, it is doubtful whether we 
may not take as a set-off the odoriferous condition of the 
unwashed winter garments which often do unrelieved 
duty day and night for the whole season, and the very 
scant attention that the native feels impelled to bestow 
upon his hands and face in the intervals of his visits to 
the bathing-house. These remarks however do not imply 
that the working orders in Japan compare unfavourably 
in respect to physical purity with their European brethren. 

The maps and illustrations are excellent in choice and 
execution. One error must however be indicated in the 
woodcut desen bed as a ,l Riu-kin-lnsulander*' which is 
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really an accurate portrait of the Korean envoy who 
visited Japan in 1877 

It is impossible to do justice to Dr. Rem's important 
book in the space at our command Its construction is 
eminently scientific, and its thoroughness will excite the 
admiration of all who know the difficulty of obtaining, 
and especially of selecting, information upon many of the 
matters so exhaustively treated The errors arc few and 
seldom important, and will probably disappear in the next 
edition. One powerful recommendation is the absence of 
the ego from its pages , the author everywhere studiously 
keeps his own individuality concealed, and in the dis¬ 
cussion of most points he is nearly always contented with 
such a statement and grouping of the principal facts as 
will leave the inference well wiLhin the grasp of the reader's 
mind In conclusion, it is the best of Lhe many publi¬ 
cations upon the subject of Japan that have appeared in 
the last ten years, and, unlike most of the number, sup¬ 
plies a real want, and will be received gratefully by all 
who seek for solid, trustworthy information. Wc trust 
that the completion of the work will soon be issued. 

OUR BOOK SHELF 

Jitudesgiomfinques et cinhnatiques. Note sur quelques 
Questions dc GSomftne et de Cinfmattqm\ et Reponsc 
aux Rfo tarnations de M I'Abbi Aoust . Par E J. Habich. 
80 pp. (Lima, 1880) 

M. l'Abb^ Aousi, author of the i% Analyse infinit^simale 
des Courbes planes," and our author put forward con¬ 
flicting claims as to priority of discovery. 

The polemics have fired off their powdenn Lts Mondes 
(tome iv, 1880, Aoust tome 1 , 1879, Habich, see also 
the Comj>tes rendus, lxxxv, 1877, and lxxxix, 1879), and 
the object of the present pamphlet is “de rdduire h kur 
juste valeur les assertions ” of tne Abbd The matters in 
dispute can be inferred from the three divisions of the 
present work — 

" 1. Ddveloppoides—considerations histonque*, dtude 
des enveloppes des droites par la consideration du centre 
mstantand de rotation, dlveloppoides des divers ordres 
et develJopoides inverses 
“2. Coordonn^es tangentielles-polaires. 

“3. Mouvement gdomdtnque d'une figure plane dans 
son plan—considerations gdndrales, mouvement gdo- 
mltnque determine par deux syst&mcs d'envelopp^es et 
d'enveloppes, mouvement d'une droit sur un plan ” 

We have, of course, but one side of the quarrel pre¬ 
sented to us, but leaving polemics on one side there is a 
great deal of interesting matter put before us. Time will, 
no doubt, settle the question of priority. 

A Synopsts of Elementary Results in Pure ami Applied 
Mathematics . By G. S. Carr, B.A. Vol. 1. part h vm. 
(C F. Hodgson and Son, 1880) 

We recently noticed with approval the volume con¬ 
taining the first seven parts This eighth part carries on 
the articles from 1400 to iS 69 , and is concerned with the 
differential calculus It contains an abstract of the usual 
processes, and besides gives a succinct account of the 
theory of operations, and an analysis of matters which 
are treated of in the higher algebra, as Jacobians and 
quantics, and closes with maxima and minima, the 
geometrical applications being reserved for the parts on 
Co-ordinate Geometry. 

These fifty-six pages arq very correctly printed, at least 
we have not detected more than three or lour trivial typo¬ 
graphical errors 

This part maintains the handy character for reference 
of its forerunners. 


The Practical Fisherman . By T. H Keene (London . 

The Bazaar Office ) 

This book deals with the natural history, the legendary 
lore, and the capture of British freshwater fish, together 
with Lhe art of tackle-making The author has bestowed 
great care on his work, and seems to have studied every 
book written or published on the charming subject from 
Oppian to the present tune Mr Keene is besides an 
enthusiastic fisherman, and has thus produced a treatise 
of great interest to the practical angler. We may add 
that this work is almost the only one on angling which 
treats of the natural as well as the traditional history of 
fishes 

LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither tan he undertake to return , 
or to correspond with the writers of , rejected manuscripts. 
No notice is (alert of anonymous lommunuations 
['lhe Editor urgently requests cor respondents to keep their Utters 
as short a 1 posable 'The pressure on his space ts so great 
that it is impossible othenoise to ensure the appeal am e tvm 
of c om munu at ions c ontai ning t liter t sti ng and novel fete is. ] 

The Movements of Leaves 

Fhiiz Mukllfk has sent me some additional observations on 
the movements of leaves, when exposed to a bright light. Such 
movements seem to be as well developed and as diversified under 
the bright sun of Brazil, as aie the well-kn>wn sleep or nycll- 
tropic movements of plants in all parts of the world This 
result has interested me much, as I long doubted whether para- 
heliotropic movements were coinmc n enough to deserve to be 
separately designated It is a ren arkablc fact Lhat 111 certain 
species these movements closely resemble the deep movements 
of allied forms. Thus the leaflets of one of the Brazilian Cassix 
assume when exposed to sundune nearly ihe i ame position as 
those of the not distantly allied IIjLinaloxylon when asleep, os 
shown in Fig, 153 of Mr lhe Movements of Plants" Whereas 
the leaflets of this Cassia sleep by moving down and rotating on 
llicir axes, 111 lhe same peculiar manner os in lo many other 
species of the genus Again, wiih an unnamed species of 
Phyllanthus, the leaves move forwards at night, so that thur 
midribs then stand nearly parallel to the horizontal branches 
from which they spring, but when they are exposed to bright 
sunshine they nse up vertically, ai d their upper surfaces 
come into contact, as Lhey are opposite Now this is the posi¬ 
tion which the leaves of anoLher specie*, namely Phyllanthus 
compressus l assume when they go to sleep at night. Fritz 
Muller dales that the paiaheliotropic movements of Lhe leaves 
of a Mucuna, a large turning Papilionaceous plant, are drange 
and inexplicable, the leaflcls sleep by hanging vertically down, 
but under bright sunshine the pel'' 1 rises vertically up, and the 
terminal leaflet rotates by mea . 1 pulvinus through an angle 
of I So 8 , and thus its upper surface nds on the ame side with 
the lower surfaces of the lateral leaflet Fritz Muller adds, " I 
do not understand Lhe meaning of this rotation of the terminal 
leaflet, as even without such a movement it would be apparently 
equally well protected againxL the rays of the sun. The leaflets, 
also, on many of the leaves on the same plant assume v^ncus 
other strange position*." With one species of Desmodium, 
presently to be mentioned as sleeping in a remarkaVlc manner, 
the leaflets rise up vertically when exposed to bright 1 unshme, 
and the upper surfaces of the lateral leaflets are thus brought 
into contact. The leaves of Bauhmia grandiftora go to sleep 
at an unusually early hour m the tvening, and in the manner 
described at p 373 of “ The Movements of Plants," namely, 
by the two halves of the same leaf mng up and coming into 
close contact now the leaves of Bauhmia Brasi/unsis do not 
sleep, as far as Fritz Muller has ieen, but they axe very sensitive 
to a bright light, and when thus exposed the two halves rue up 
and stand at 45 8 or upwards above the horizon 

Frits Muller has sent me some cases in addition to those given 
in my former letter of March 3, of the leaves of closely allied 
plants which assume a vertical portion at night by widely dif¬ 
ferent movements; ard these coses are of interest as indicating 
that *teep movements have been acquired for a special purpose. 
We have just seen Lhat of U o species of Bauhmia the leaves of 
one sleep conspicuously* while those of a second species appa- 
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rently do not sleep nt all The leaves of Euphorbia jacqutma- 
flora depend vertically nt night, whereas those of a dwarfish 
Brazilian species rise vertically up at night. The leaves of this 
Euphorbia stand opposite one another—a position which is 
ralner rare in the genus ; and the rising movement may be 
of service to the plant, as the upper surfaces of the opposite 
leaves mutually protect one another by coming into contact. In 
the genus Sida the leaves of two species rise, while tho*c of a 
third Brazilian specie* sink vertically down at night Two 
species of Desmodium are common plants near Fritz Muller's 
house in one the leiflets move simply downwards at night; but 
in the other not only do the thice leaflets move vertically down, 
while the main petiole rises vertically up, as is likewise Lhe case 
with D,gyrans l but iu addition the lateral leaflets rotate so as to 
stand parallel with the terminal leaflet, behind which they are 
more or less completely hidden. This, as far a* I have seen, is 
a new kind of nyctitropic movement, but it leads to a result 
common to several species, namely, that of packing the three 
leaflets closely together and placing them in a vertical position 
Down, Beckenham, Kent, April 14 Charles Darwin 


Spectrum of the Star LI. 13412 

Til* spectrum of the star Ll 13412 appears to be in some 
respects unique It consists mainly of three bright lines having 
wave lengths of 545, 486, and 466 unllionLhs of a millimetre. 
Four other stars have hitherto been found whose spectra ore of 
this character Three of them are in Cygnus, and have lines 
whose wave-lengths are 580, 568, 536, and 467 The fourth 
star, Oeltzen 17681, has lines at about 582 and 470 (Nature, 
vol xmi. p 483) The line 01 band at 467 appears to be com 
mail to all, and that at 580 to the last four The line at 466 m 
Ll 13412 coincides with the I line of hydrogen, but is not 
visible in the other stars The line at 545 is also absent in 
them This star therefore appears to resemble the others in 
kind, bnt not in the material of which it is composed, It is 
aUo much brighter than the others, so that 1L is not a difficult 
object with a small telescope Its position for 1880 is in R.A 
6h. 49’3m and Dec. - 23“ 47'. It is easily found as a seventh 
magnitude star about 15' north of o' Cams A/a/oru. 

Cambridge, U.S , April 14 Edward C. Pickering 

The Indian Winter Rains 

In Nature, vol, xxm p 400, Mr. F Chambers veiy 
properly points out Lhat Lhe winter rains of Northern India, 
though usually heaviest 111 years when the Mf(tn pressure is above 
the average, are yet coincident with short periods of low rather 
than of high pressure The way in w Inch Mr Chambers accounts 
for the low prepare seems, however, rather far-fetched It is 
true that on one or two of the American weather charts s*orm 
tracks are shown extending from the Mediterranean to Northern 
India or the Bay of Bengal, but these paths are drawn with 
dotted lines indicating that they arc doubtful, and, considering 
the absence of meteorological stations in the greater part of Lhe 
area between the Mediterranean and India, a id the nature of the 
intervening country—especially Afghanistan with its high moun¬ 
tains—I should say the evidence upon the strength of which the 
American chartographer laid down these storm tracks, was of 
the slightest possible description The wmrer rams are however 
accompanied by a cyclonic movement of the air aver Northern 
India, and I wish to point nut that, whether the cyclonic disturb¬ 
ance be a European or Transatlantic visitor, as Mr. Chambers 
supposes, or a native nf the Indian region, generated hy the 
rainfall, os Mr. Eliot has taught in his report for 1877, the <v old 
notion" of the connection of the rains with the upper anti- 
monsoon current is by no means exploded The progress of the 
disturbance and of the rainfall is usually from north west to 
south-east, and the rainfall is heaviest, as a rule, on the eastern 
side of the disturbance The winds which bring the rainfall 
therefore come from some southerly quarter, ana ai northerly 
winds generally continue blowing In the extreme south of India 
at the time when these disturbances occur m the north, the 
southerly rainy winds must be derived from on upper current 
which descends in the anti-cyclone or region of high pressure in 
the centre and south of India, or in the zone between the south 
of India and the equator. Mr B 1 inford's modification of his 
former views regarding the origin of these rain appears from his 
remarks and the accompanying charts in the Meteorological 
Report for 1878 to be meiely that the indraught towards the 


region of precipitation is not confined to Northern India, but is 
occasionally, though rarely, felt as far <ioutk os Ceylon. 

In a letter of mine that appeared in Nature for the following 
week (p. 409), there was a mistaken inference from Mr, Blau- 
ford's investigation regarding the " Barometric See-saw "between 
India and West Siberia that I beg your permission to correct, 
The mean pressure at sea-level in the Indo Malayan and West 
Siberian regions appears from Mr. Buchan's charts to be nearly 
the same both on the average of Lhe year and in January and July. 
Also no wind blow-i directly from the one region to the other \ve 
cannot therefore infer anything regarding the strength of the winds 
from Mi. Blanford's results, but we may regarding temperature. 
The proper inferences of this kind from the results arrived at by Mr. 
Blanford and Mr Archibald appear to be theic —(1) The range 
of temperature in the 11-year period is gWater in Siberia than in 
surrounding countries , (2) Siberia is oddest, compared with 
neighbouring countries, at tunes of maximum sun-spot, (3) This 
relation is mo*t marked m winter, and (4) near the coasts of 
the Pacific (Nertchinsk, Pekin, Zika-wci), the Indian (all the 
Indo-Malnyan stations, especially those neared the sea), and the 
Atlantic (London) oceans, where presumably the range of tem¬ 
perature 1* less than in the hLart of the continent, Lhe variation 
of the barometer 111 the 11-year period is ojipobite to that observed 
m Siberia S A. II ILL 

Allahabad, March 29 


Palaeolithic Man 

It is desirable that further search should be made for imple¬ 
ments made by man in the deposits of this country assumed to 
be older than the well-known and accepted implementferous 
river-grovels 

In the gravels belonging to the Thames, in and near London, 
palzolilhic implements are of nit infrequent occurrence. In 
my own collection I have more than 120 examples—with few 
exceptions found by my-.elf—and I know of at least another 
bundled specimens found duefly by London fnenda who hove 
availed themselves of hints given by me. 

My objed now is to direct attention Lu the fact that the imple¬ 
ments are not only found 111 and near London in the lower and 
middle terracen of gravel some 25 to 70 feet above the ordnance 
datum, but at for greater heights. Some of these heights near 
London may, and other* no doubt do, belong to the 1 hames or to its 
tributaries, but they all (in different degrees) appeal to point to a 
more remote time than the period when the loner terraces of the 
Ihamts and its tributaries were formed Some of the imple¬ 
ments now found in the lower gravels are clearly "derived" 
from more ancient deposits For instance, I have one example 
white in colour and highly porcellaneous —the white colour has 
been brought about by lhe decomposition of the flint in some 
ancient loam or clay, and not from the gravel in which the im¬ 
plement was found this m proved by vcTcral more or less 
highly-polished accidental fractures at the edges of a different 
coluur from the general white surface . these coloured fractures 
arc more recent than the white ftceLs, and date from the last 
deposition of Llic implement in the lower terrace ’ the white 
abraded flaking-. belong to a highly remote tune Dr. John Evans 
records the finding of an implement in the Thames gravel at 
Highbury, at 102 feet, whilst I have found one (bJst near 
Highbury), at an elevation of 144 feet. Last summer I found 
an implement on the eminence at the nrrt 1 of, and overlooking 
Ealing Dean, at a height of 164 feet. This is 72 feet higher 
thin the lmplemcnttferous bedi of Ealing Dean described by 
General Pitt Rivers, and between 80 and eoo feet higher (in one 
instance 104 feet higher) than the implement-bearing gravel* at 
Acton described by the same gentleman. The gravel at the 164- 
feet elevation forms an isolated patch on the extreme top of a 
hill, I watched the excavations here (which were shallow) for 
road-jinking, wrh great care, and with the implement I found 
several flakes. These heights agree well with the heights of some 
of the impiementiferous gravels found copping the cliffs nr the 
South of England, also with the^Evith position at Northumber¬ 
land Heath, where Mr F. C. J, Spur re 1 1 found an implement at 
an deration of 175 feet. 

Most geologists know the high gravels overlooking Hoi ifued, 
Wan, and Am well r their altitude is from 130 to over 180 feet 
above the ordnance datum. Gravel from the two first of those 
places is brought to London for ballast in thousands tons. 
A year or two ago Beat quantities of gravel from Hertford 
were brought to Finsbury Park by the Great Northern Rail¬ 
way, and in the gravel thrown djwn near Finsbury Pork I 




April *8, rS8i] 


NATURE 


605 


picked up m goad nub-tnanguUr wedge-shaped implement. 
Further search produced a scaead implement, a good trimmed 
flake, and a few simple flaks The worked flints m the Hert¬ 
ford gravel are however so rare that the tearch. far them i& the 
mart nopelesi task conceivable. There ia not mure Lhan one 
flake In 500 tons, not one implement in 5000 tons of ((ravel. 
The gravel from Ware is also brought to the east of London for 
ballast, and I happened last year to nieutiun the fact of my dis¬ 
coveries to Mi. J £ Greenhill, the Principal of a school near 
Hackney Downs Mr Greenhill at once not only searched him¬ 
self, but set his pupils to look over the Ware gravel, tlicu laid 
down in large quantities near Clapton, with the result that a 
large broken ovate implement wn<« found and several flakes. 1 also 
found a Urge and heavy 11 slice ” flake with numerous facets on its 
worked side 111 the same g^vel Mr. Greenhill 1 s success caused me 
to look carefully ovei a similar lot of gravel from Ware, laid dow n 
near Victoria Park In Lhis I found a sub-triangular implement 
and three flakes. 1 have also found a large gready abraded 
flake in the Am well gravel at Arnwell Lise vheie in east and 
north-east Loudon 1 have looked over thousands of tons of Hert¬ 
ford and Wore gravel without decisive result A week or two 
ago, however, as my younger son was returning home Lhrongh 
Finsbury Park, he picked up a good scrapcr-like implement in the 
gravel (presumably from Hertford), jurt thrown on to Lhc road 
inside the park On hearing of the discovery I at once went to 
Finsbury Pork and looked carefully over all the recently thiown 
down material, but with no Fm ther result 1 have visited the 
different pits at Hertford, Ware, and Amwell several times, but 
there is never enough gravel exposed (considering the extreme 
comparative rarity uf the implements and flakes) Lo give one a 
chance of finding an implement I have found in the pits 
several simple flakes, with the cone of jiercU'Mon, and Lhat is 
all. At what depth the implements occur in the gravel 1 do not 
know, but that implements really do come out of the high 
gravels overlooking Hertford and Ware 1 think there can 
be no doubt. Reference was made by me Lo these imple¬ 
ments at the Anthropological Institute three years ago, when 
two or three specimens were exhibited by me 

, Wokthinuion G. Smith 

125, Grosvenor Road, Highbury, N 


Sound of the Aurora 

With every respect fir the ability and acuteness of the laLo 
hir John Franklin and his companions, 1 do not think it con¬ 
clusive, as Mr Rouse seemi to du„ that tecau?e they heard n > 
sounds 11 with the aurora borealis” (Nature, vol xxm. p. 556), 
no bounds aie produced by it 

All Indian^ both on the shores of Hudson's Pay and near 
Bear Lake, and the Eskimos on many parts of the coast, assert 
positively lhat the bright, varying, flickering, 1 and rapid ly- 
mjvmg aurorae do produce sound. 'Hie senses uf heating anrl 
smelling in the Indian and Eskimo ore far more acute than 111 
the civilised man ; and both sounds and smells which Lo the 
latter are not perceptible are perfectly sa to the more sensitive 
auditory and olfactory organs of the savage. 

The theory that 11 the attractive force of the aurora 15 increased 
within a certain lumt 06 its rays proceed southward” is scarcely 
borne out by my experience 

When wintering at Fort Hope, Repulse Bay, in 1846-47 and 
i&S3 b 54 > ^ 3 2 ' N , the result of my observations was, as 

far as I can discover, exactly similar to that of Barry in 1824 25 
at Port Bowen in lat 73 0 15' N., 400 mile* further n >rlh and fifty 
miles west of Foil Hope , at both no effect was produced on Ihe 
magnetic needle. 

At Repufse Hay, and it may have been the same at Port 
Bowen, tne character of the aurora was perfectly different from 
that generally seen at Great Bear Lake, which acted so power 
fully on the needle, the former being aim ist o]way> of a uniform 

E ile yellow or btraw colour, with little rapid motion, whereas the 
tter was generally flashing, flioketing, rapidly moving, and of 
diverse huc^, 

Oftfl peculiarity 1 of the aurora observed at Repulse Bay may 
be worthy of notice 1 they were chiefly seen to the magnetic 
south—that is south 6a° east Lme—usually in Llia form of an inch 
rather low down—and 1 may odd lhat in that direction at a 
distance of thirty or forty miles from our head-quarters a large 
extent of sea is kept open all winter by strong currents The 

1 I borrow ibis most appropriate tarm from Prof Stokes, F R S , &c, of 

Cambridfo. 


Eskimos of Repulse Bay do not say much about the aurora 
beyond expressing a belief tint it is the spirits of Lheir dead 
visiting each other 111 the heavens. 

It is probably a matter of little or 110 importance in a question 
of this kind, hut Mr Rouse has given the latitudes of the 
southern shores of Great Hear Lake from 90 lo 200 miles too 
for north 

Fort Franklin, where Franklin made Ills chief observations, 
is situated in latitude 65° 12' N. at the exireme south-west of 
Greit Bear Lake, whereas Fort Confidence, where Sir J. 
Richardson and I made ours with like results, is at the extreme 
north-easi of the lake in Ut. 66“ 54' N , Lhc stations being 150 
miles distant from each other 

It is perhaps lint ban.? loo sanguine to hope that m this 
periol of marvellous discoveries, Buuie instrument may be—if 
not already—invented, with the aid or which one may be able 
to decide the question satisfactoiily as to whether the aurora in 
any foim docs nr dues nut piuducc s mud John Rae 

4, Addison Gaidais, April 16 


THE SCIENTIFIC PRINCIPLES INVOLVED IN 
ELECTRIC LIGHTING 1 

II. 

Lectio es III, ami IV 

A LL machines for the conversion of mechanical work 
into electricity are founded on Faiaday's great dis¬ 
covery of the induced current derived from the relative 
motion of a magnet and a coil of wne They ore either 
continuous-cunent or altcrnaLe-cuircnt machines. From 
the continuous-current machines of Pixii in 1832 and 
Saxton and Clatke in 1S35 and 1836, we pass lo Wheat¬ 
stone’s lntioduction in 1845 of electromagnets in place of 
permanent magneLs to pioduce the magnetic field. In 
1854 Weiner Siemens and Halske introduced the Sie¬ 
mens armature, in which the cod is wound longitudinally 
in a groove In 1854 Iljorth patented an improved 
magneto-electric battery, in which the mrrents induced in 
the revolving armature pass round Lhe electromagnets 
and produce the imgnctic field. 'I his is the principle of 
the dynaino-electi ic machine, which was afterwards re¬ 
discovered by Siemens and by WheatsLone simultaneously 
in 1867, when on the same evening their two papers were 
presented to the Royal Society. 

Then followed the Gramme armature, in which coils of 
wire ore wound in section^ alj in the same direction round 
a ring , each section, when a current is flowing through 
it, may be regarded as an electro-magnet, and its principle 
of action is clear it once from the punciples of Arago 
and from Lenz’s laws for induced cuuent*. 

In dynamo-electric michines the external work m the 
electric arc is proportional to the square of the current, 
and is also proportional lo Lhe numbei of turns of the 
armature per minute. 

Any disturbance in the resistance of the arc reacts on 
the electro-magnet, altLrmg the strength of the magnetic 
field, thereby increasing the disturbance , this is the great 
disadvantage of dynaino-eloclric machine* as compared 
with magneto-electric machines, where the magnet is 
either a permanent magnet u. ia excited by means of a 
separate current. Wilde, in 1863, employed a separate 
continuous cun ent machine to give a permanent magnetic 
field, and made the armature of the second machine to 
revolve in this magnetic field In .lUcrnate-current 
machines there is no commutator for making the current 
continuous, but the currents from the coil are collected 
and sent through the external resistance in opposite 
directions for every half-turn of the armature The 
Alliance magncto-clectric machine was the first of these, 
which was converted by Hdmes into a continuous-current 
machine, and was by him first used in 1858 to produce 
the electric ligb* for lighthouse illumination, He after¬ 
wards again converted his machine into an alternate- 

1 By Prof, W Grytls Adinn, F R S Continued from p jBa 
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current machine by removing the commutator! thereby 
producing a very effective machine. 

All theoretical determinations of the efficiency of 
machines arc complicated by the retardation of mag¬ 
netisation of the magnets, which necessitates a change 
of position of the commutator or brushes in the direction 
of the rotation of the armature. The practical deter¬ 
minations of efficiency which have been made show that 
from 86 to 86 per cent of the energy communicated to a 
dynamo-machine is converted into electrical energy, and 
that from 44 to about 50 per cent, of the total work may 
be converted into useful work in the external circuit. 
Among the more recent continuous current machines are 
the Brush and the fiurgin machines, which promise to 
give good results. 

At intervals during the lecLure the room was lighted by 
various electric lamps, the peculiarities of each of which 
were explained The Brockie lamp, lent by the British 
Electric Light Company! and served by one of their 
Gramme machines , the Siemens pendulum-lamp lent by 
Dr. Siemens! and the Crompton lamp lent by Mr. 
Crompton, were each tried in turn, and attention was 
drawn to the Siemens' differential lamp, the Brush lamp, 
and other lamps and eleciric candles which were also 
exhibited. 

The subject of the fourth Cantor lecture was the sub¬ 
division of the electric current and lighting by incan¬ 
descence. Prof Adams showed that objections raised to 
the electric light were similar to those winch had been 
urged with regard to gas when it was first introduced. He 
then compared the energy of Grove's cells with the energy 
derived from a small Gramme machine, and showed how 
impracticable it was to attempt to do by means of batteries 
the work which can be done by such machines He then 
explained how the same amount of energy might be 
spent in two classes of machines! those of low internal 
resistance and low electromotive force which send a 
strong current through small external resistance, or 
quantity machines, ana those of high internal resistance 
and high electromotive force sending a smaller curient 
through large external resistance, or tension-machines 
For very high resistances the discharge of an induction- 
coil is taken, the action of which was compared to the 
action of the hydraulic ram. Prof Adams proceeded to 
describe the Werdermann and the Joel lamps, and ex¬ 
plained the kind of machine specially suited for such 
lamps, and regretted that it would not be possible to 
show them to the best advantage, or to give them a fair 
trial, because the machine actually in use at the speed dt 
which it was running was not adapted for them. An 
electromotive force of 130 volts will send 50 wcbeis 
through 10 lamps in senes, and give an illumination 'of 
320 candles m each lamp for an expenditure about 10 
h. p. Taking Mr A. Siemens' facts as to the cost, it 
appears that the electric light from the Joel lamp would 
be as cheap as gas at the rate of 2s. per 1000 cubic feet. 
The laws of the subdivision of the electric current were 
discussed, and their application to the system of incan¬ 
descent lighting adopted by Swan, and by Lane-Fox and 
Edison was clearly shown Wuh the Burgin machine, 
then in use, giving at 1620 revolutions a minute an 
electromotive force of 160 volts, and a current of 24 
webers through an external resistance of about 7 ohms, it 
was shown that 24 rows of two Swan lamps in senes or 
48 lamps could be lit up each lamp being 1 of 80 ohms 
resistance, and giving a 48 candle-power Tight. If the 
resistance of each lamp be 40 instead of 80 ohms, then 
double the number of lamps might be taken in series, 
giving about 100 lamps from the machine. 

With the Brush machine at least 140 lamps might be 
lit up m 10 parallel rows of 14 lamps in senes. The 
early attempts of King, and Staite, ana Konn to light by 
incandescence were then explained, and experiments 
made to illustrate the phenomena seen in high vacua. 


such as are necessary to enable Mr. Swan and Mr Lane 
Fox to preserve their carbons from wasting when ren¬ 
dered incandescent by means of the electric current. 

The room was well lighted by means of 20 Swan 
lamps, each giving a pleasant and steady light of about 
40 or 50 candle-power, the lamps being arranged in 10 
rows 6f two in senes. Two table-lamps were placed on 
the lecture-table, which could be put out separately or 
made to glow at pleasure, and these lamps could be 
lifted off their stands and others put in their places with, 
out disturbing other lights which were arranged in mul¬ 
tiple arc and worked from the same dynamo-machine. 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE AT ALGIERS 1 
II. 

Algiers , April 17 

N Friday afternoon various papers on local subjects 
were read Lo a general audience in the foyer of 
the theatre t hey related to the geology, geography, and 
demography of Algeria, but the most interesting paper 
was by our Consul-General, Col Playfair, on a visit to 
the country of the Krounur*—interesting not only be¬ 
cause the aggressions of this tribe have led to the present 
complications in Tunis, which will probably end in war, 
but also because Col. Playfair and Lord Kingston are the 
only Europeans who have visited their country. They 
inhabit the district near Le Callc, that is to say, the 
northern portion of the boundary between Algeria and 
Tunis, and they only nominally acknowledge the suzerainty 
of the Bey of Tunis 

On Friday evening a discourse was delivered in the 
theatre 11 On Paludisme from a Surgical Point of View’' 
It was of such a \cry technical character that many 
members of the Association did not attend In fact the 
Congress is to a great extent medical While the Physical 
and Botanical Sections are positively languishing for 
want of papers, and will probably come Lo a premature 
ending on Monday, the papers waiting to be read before 
the Medical Section fill two pages of yesterday's pro¬ 
gramme. 

More activity was manifested m the sectional work on 
the second day of the Congress ; the papers in most of the 
sections were more numerous and the audiences larger. 
The physical section is the most neglected of all Long 
after the proper time of commencement the president haa 
not made his appearance, and at length Mr Siemens, 
the only honorary vice-president, was requested to take 
the chair. Of the four papers read three were by 
Lnglihhmen, and on the fii st day of meeting one paper 
alone was read by a Dutchman Pure physics m France 
is unfortunately quite unrepresented at the Congress. 
In the Chemical Section M. Baunhauer read a paper 
"In the Crystallisation of the Diamond,” and M. de 
Foreland “On a New Apparatus for Gas Analysis.” 
There were several good papers on meteorological sub¬ 
jects. Only three papers were read in the Geological 
Section, the most important of these by M. Villanova, 
“On the Unification of Geological Nomenclature." The 
Anthropological Section was well attended, and papers 
of considerable local interest were read. The Sections 
of Geography and Political Economy mainly discussed the 
Sahara—on the one hahd its physical geography, and on 
the other its colonisation. 

In the Agricultural Exhibition one of the most in¬ 
teresting machines is the solar engine, the boiler of 
which is placed in the axis of a mirror 14 feet in diameter, 
and formed of three portions of hollow truncated cones, 
so as to get a close approximation to the parabola. When 
the sun shines a pressure of from three to four atmo¬ 
spheres is produced in the boiler, and a force of one- 
horse power is produced through the intervention of an 
1 Cobtinutd from p j0j. 
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ordinary steam-engine. The mirror 19 of silvered copper , 
the boiler 19 blackened and is surrounded by a glass 
cylinder, which of course permits the passage of the sun’s 
heat through it, but obstructs its escape after absorption. 
The whole thing costs 4000 francs, and it could be used 
in many countries for at least 200 days in the year 

C. F. Rodwkll 


THE HERRING 1 

T is now nineteen years since my attention was first 
specially directed to the natural hisLory of the her¬ 
ring, and to the many important economical and legal 
questions connected with the herring fisheries As a 
member of two successive Royal Commissions, it fell to 
my lot to take part m inquiries held at every important 
fishing station in the United Kingdom between the years 
1862 and 1865, and to hear all that practical fishermen 
had to tell about the matter ; while I had free access to 
the official records of the Fishery Boards Nor did I neg¬ 
lect such opportunities as presented themselves of study¬ 
ing the fisli itself, and of determining the scientific value 
of the terms by which, in the language of fishermen, the 
various conditions of the herring are distinguished. 

Diligent sifting of Lhe body of evidence thus collected 
and passed under review, led to the satisfactory clearing 
away in my own mind of some of the obscurities which, at 
that time, surrounded the natural history of the fish But 
many problems remained, the solution of which was not 
practicable by investigations which, after all, were only 
incidents in the course of a large inquiry, cmbiacing a 
vast number of topics beside herrings and hernng 
fisheries , and it 13 only within the last few years that the 
labours of the German West Baltic Fishery Commission 
have made such large additions lo the state of our 
knowledge in 1865, that the history of the heiring is 
brought within measurable distance of completeness 

Considering the vast importance of the herring fisheries 
of the Eastern CounLies, it occurred to me when the 
President of the National Fishery Exhibition did me the 
honour to ask me to address you, that nothing could be 
more likely to interest my audience than a summary 
statement of what is now leally known about a fish 
which, fiom a fisherman’s point of view, is probably 
the chief of fishes 

1 am aware that I may lay myself open to the applica¬ 
tion of the proverb about carrying coals to Newcastle, 
if I commence my observations with a description of the 
most important distinctive characters of a fish which is 
so familiar to the majority of my hearers And perhaps 
it is as well that I should at once express my belief that 
most of you are as little likely to mistake a herring for 
anything else as 1 am Nay, I will go further 1 ha\e 
reason to believe that any herring-merchant, in a laige 
way of business, who may be here, knows these fish so 
much better than 1 do, that he is able to discriminate a 
Yarmouth herring from a Scotch herring and both from 
a Norway herring , a feat which I could not undertake to 
perform. But then it is possible that 1 may know some 
things that he does not He is very unlike other fishermen 
and fish-merchants with whom I have met, if he has any 
but the vaguest notions of the way of life of the fish , or 
if he has heard anything about those singularities of its 
organisation which perplex biologists ; or if he can say ex¬ 
actly how and why he knows that a hernng is not a sprat, 
a shad, or a pilchard. And all kinds of real knowledge 
and insight into the facts of nature do so bear upon one 
another and turn out in strange ways practically helpful, 
that 1 propose to pour out my scientific budget, in the 
hope that something more may come of it than the grati¬ 
fication of intelligent curiosity 

If any one wants to exemplify the meaning of the word 

1 A lecture delivered by Prof. Huxley at lhe National Fishery Exhibition, 
Norwich, April at, 1BB1 


"fish” he cannot choose a better animal than a her¬ 
ring The body, tapering to each end, is covered with 
thin, flexible scales, which arc very easily rubbed off. 
The taper head, with its underhung jaw, is smooth and 
scaleless on the top , the large eye is partly covered by 
two folds of transparent skin, like eyelids—only immov¬ 
able and with the slit between them vertical insLead of 
horizontal, the cleft behind the gill cover is very wide, 
and, when the cover is raised, the large red gills which 
he beneath it are freely exposed 'lhe rounded back 
bear* Lhe single moderaLely long dorsal fin about its 
middle The tail fin is deeply cleft, and on careful in¬ 
spection small scales are seen to be continued from the 
body, on to both its upper and its lower lobes, but there is 
no longitudinal scaly fold on either of these The belly 
comes to an edge, covered by a senes of sharply-keeled 
bony shields between the throat and the vent, and 
behind the last is the anal fin, which is of the same 
length as the dorsal fin There is a pair of fore-limbs, or 
pectoral fins, just behind the head , and a pair of hind- 
limbs, or ventral fins, are situated beneath the dorsal fin, 
a little behind a vertical line drawn fiom us fiont edge, 
and a long way in front of Lhe vent These fins have 
bony supports or rays, all of which are soft and jointed. 

Like most fishes, the herring is propelled chiefly by the 
sculling action of the tail-fin, the rest serving chiefly to 
preserve Lhe balance of the body, and to keep it from turn¬ 
ing over, as it would do if left to itself, the back being 
the heaviest part of the fish 

The month of the hcinng is not very large, the gape 
extending back .only to beneath the middle of the eye, and 
Llic teeth on the upper and lower jaws aie so small as to 
be hardly visible Moreover, when .l live herring opens 
its mouth, or when the lower jaw of a dead hernng is 
depressed artificially, the upper jaw, instead of lemainmg 
fixed and stationary, travels downwards and forwards in 
such a manner as to guard the sides of the gape This 
movement is the result of a curious mechanical arrange¬ 
ment by which the lower jaw pulls upon the upper, and I 
suspect that it is useful in guauiing the sides of the 
gape when the fish gulps the small living piey upon which 
it feeds. 

The only conspicuous teeth, and they aie very small, 
are disposed in an elongated patch upon the tongue, 
and in another such patch, opposite Lo these, on the fore 
part of the roof of the mouth. The latter are attached to 
a bone called the vomer, and arc hence termed vomerine 
teeth But, if the mouth of a herring is opened widely, 
there will be seen, on each side, a great number of fine, 
long, bnsilc-like processes, the pointed ends of which 
project forwards These are what are termed the gill 
rakers, inasmuch as the) are fixed, like the teeth of a rake, 
to the inner sides of those arches of bone on the outer 
sides of which the gills are fixed. The sides of the 
thioal of a herring, m fact, are as it were cut by four deep 
and wide clefts which are separated by these gill arches, 
and the water which the fish umsLantl) gulps in by the 
mouth flows through these clefts, o\er the gills and out 
beneaLh the gill covers, aeiating the blood, and thus 
effecting respiration, as it goes But since it would be 
highly inconvenient, and indeed injurious, were the food 
to slip out in the same way, these gill rakers play the 
part of a fine sieve, which lets the water strain off, 
while it keeps the food in The gill rakers of the front 
arches are much longer than those of the hinder arches, 
and as each is stiffened by a thread of bone developed in 
its interior, while, at the same time, its sides are beset 
with fine sharp teeth, like thorns on a brier, 1 suspect 
that they play some part in crushing the life out of the 
small animals on which the herrings picy. 

Between these arches there is, in the middle line, an 
opening which leads into the gullet. This passes back 
into a curious conical sac which is commonly termed the 
stomach, but which has more the character of a crop. 
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Coming off from the under side of the sac andtommuni- 
Cfcttng with It by a narrow opening, there is an elongated 
tabular organ, the walls of which are so thick and muscular 
that it might almost be compared to a gizzard. It is 
directed forwards, and opens by a narrow prominent 
aperture into the intestine, which runs straight back to 
the vent Attached to the commencement of the intes¬ 
tine, there is a score or more oflarger and shorter tubular 
organs which are called the pyloric caeca. These open 
into the intestine, and their apertures may be seen on one 
side of it, occupying an oval space, in the middle of 
which they are arranged three in a row 

The chief food of the herring consists of minute Crus¬ 
tacea, some of them allied to the shrimps and prawns, 
but the majority belonging to the same division as the 
common Cyclop t of our fresh waters These tenant 
many parts of the ocean m such prodigious masses that 
the water is discoloured by them for miles together, 
and every sweep of a fine net brings up its tens of 
thousands. 

Everybody must have noticed the silvery air-bladder 
of the herring, which lies immediately under the back¬ 
bone, and stretches from close to the nead to very near 
tbelvent, being wide m the middle and tapering off to 
each end In its natural state, it is distended with air; 
and, if it is pricked, the elastic wall shrinks and, drives the 
air out, as if it were an indiarubber ball When the con¬ 
nexions of this air-bladder are fully explored rt turns out 
to be one of Lhe most curious parts of the organisation of 
the whole animal 

In the first place, the pointed end of the sac or crop 
into which the gullet is continued runs back into a very 
slender duct which turns upwards and eventually opens 
into the middle of the air-bladder. The ettnaf of this 
duct is so very small and irregularly twisted, that, eve* if 
the air-bladder is squeezed, the air does hot escape itttb 
the sac. But, if air is forced into the sac bymeAxis dW 
blowpipe, the air passes without much difficulty the ofher 
way, and the air-bladder becomes fully distended. When 
the pressure is removed, however, the air-bladder di¬ 
minishes in size to a certain extent, showing that the air 
escapes 5 omewheie And if the blowing up of the air- 
bladder is performed while the fish is under water, a fine 
stream of air-bubbles may be seen to escape dose to the 
vent Careful {anatomical investigation, in fact, shows 
that ihe air-bladder does not really end at the point 
where its silvery coat finishes, buL that a delicate tube is 
continued thence to the left side of the vent, and there 
ends by an opehing of its own 

Now the air-bladder of all fishes 1% to begin with, an 
outgrowth from the front part of the alimentary canal, 
and there are a great many fishes in which, as in the 
herring, it remains throughout life in permanent com¬ 
munication with the gullet. But it 15 rare to find the 
dutt so far back as in the herring; and, at present, 
I am not aware that the air-bladder opens externally in 
an y fishes except the herring and a few of its allies 

There is a general agreement among fishermen that 
htrrmgs sometimes make a squeaking noise when they 
are freshly taken out of the water I have never heard this 
sound myself, but theie is so much concurrent testimony 
to the fact that 1 do not doubt it, and it occurs to me 
that it may be produced when the herrings are quickly 
brought up from some depth by means of this arrange¬ 
ment For under these circumstances the air, which the 
air-bladder contains, expands to such a degree, on being 
relieved from the pressure of the water, that deep-sea 
Ashes with a closed air-bladder which are brought to the 
surface rapidly are sometimes fafrly turned inside out by 
the immense distension, or even bursting, of the air-bladder, 
If the same thing should happen to the herring the like 
misfortune would not befall it, for the air would be forced 
out of the opening in question, and might readily enough 
produce the squeak which is reported The common 


Loach 1 is said to produce a piping sound by-expelling the 
air which this fish takes into its intestine for respiratory 
purposes 

At the opposite end of the air-bladder there is an even 
more curious arrangement. The silvery coat of the air- 
bladder ends in front just behind the head. But the air- 
bladder itself does not terminate here. Two very fine 
canals, each of which is not more than a two-hundredth 
of an inch in diameter, though it is surrounded by a 
relatively thick wall of cartilage, pass forward, one on each 
side, from the air-bladder to the back of the skull. The 
canals enter the walls of the dtull, and then each divides 
into two branches. Finally, each of these two dilates into 
a bag which lies in a spheroidal chamber of corresponding 
size and form, and, in consequence of the air which they 
contain, these bags may be seen readily enough shining 
through Lhe side walls of the skull, the bone of which has 
a peculiar structure where it surrounds them Now 
these two bags, which constitute the termination of the 
air-bladder on each side, are in clone relation with the 
organ of heanng. Indeed, a process of that organ pro¬ 
jects into the front chamber on each side, and is separated 
by only a very delicate partition from the terminal sac of 
the air-bladder Any vibrations of the air in these sacs, 
or any change in the pressure of the air in them, must 
thus toll upon the hearing apparatus 

There is no doubt about the existence of these struc¬ 
tures which, together with the posterior opening of the air- 
bladder, were most accurately described, more than sixty 
years ago, by the eminent anatomist Weber, but I am 
afraid we are not much wiser regarding their meaning 
than we were when they were first made known In fishes 
in general, there can be little doubt that the chief use of 
the air-bladder is to diminish the specific gravity of the 
fish fend, bv rendering its body of neaily the same weight 
as 10 much water, to render the business of swimming 
easier. In those fishes in which the passage of communi¬ 
cation between the air-bladder and the alimentary canal is 
closed, the air is no doubt secreted into the air-bladder 
by its vessels, which are often very abundant In the 
herring, the vessels of the air-bladder are very scanty; and 
it secins probable that the air is swallowed and forced 
into the air-bladder just as the loach swallows air and 
drives it into its intestine And, as I have already 
suggested, it may be that the narrow posterior canal 
which leads from the air-bladder to the exterior is a sort 
of safety-valve allowing the air to escape, when the fish, 
rapidly ascending or descending, alters the pressure of 
the water upon the contained air 

This hypothesis may be put forward with some show of 
probability, but 1 really find it difficult to suggest any¬ 
thing with respect 10 the physiological meaning of the 
connection between the air-bladder and the ear. Never¬ 
theless such an elaborate apparatus must have some 
physiological importance, and, this conclusion is strength¬ 
ened by the well-known fact lhat there are a great many 
fishes in which the air-bladder and the ear become ron- 
nected in one way or another. In the carp tribe, for 
example, the front end of the air-bladder is connected by a 
series of little bones with the organ of heanng, which is, 
as it were, prolonged backwards to meet these bones m 
the hinder end of the skull But here, the air-bladder, 
which is very laTge, may act as a resonator, while, in 
the hen in g, the extreme narrowness of the pasages which 
connect the air-bladder with the ear renders It difficult to 
suppose that the organ can have any such function. 

In addition to the singular connection of the ear with 
the exterior by the roundabout way of the ail-bladder, 
there are membranous spaces in the walls of the skull 
by which vibrations can more directly reach the herring's 
ear. And there is no doubt that the fish is very sensitive 

1 Sea Muller, " Ueler Fisc he welcheTOoc von ileh geben," Archh) /Hr 
Pk/ifo/ogti, 1I57. P 2C7 The herring li not menrionrd In MQlln’i lnt of 
vocal fiahei 
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to such vibrations. In a dark night, when the water is 
phosphorescent or, ai the fishermen say, there is plenty 
of tl meicfire, ” it is a curious spectacle to watch the effect 
of sharply tapping the ‘side at the boat as it passes over 
a shoal. The herrings scatter in all directions, leaving 
streaks of light behind them, like shooting stars. 

The hernng, like ether fishes, breathes by means of the 

S Us—the essential port of which consists of the delicate, 
ghly-vasculv filaments, which are set in a double row 
on the outer faces of each of the gill arches. The venous 
blood which returns from all parts of the body to be 
collected in the heart, is pumped thence into the gills, 
and there exchanges its excess of carbonic acid gas 
for the gaseous oxygen which is dissolved in sea-water 
The freedom of passage of the water, and the great size 
and delicacy of the gills, facilitate respiration when the 
fish is in its native element \ but the same peculiarities 
permitting of the rapid drying and coherence of the gillB, 
and thus bringing on speedy suffocation, render its tenure 
of life, after removal from the water, as short as that of any 
fish. It may be observed, in passing, that the wide clefts 
behind the gill-covcrs of the nemng have some practical 
importance, as the fish, thrusting its head through the 
meshes of the drift-net, is caught behind them and cannot 
extricate itself. In the herring, tbe upper end of the last 
gill cleft is not developed into a sac or pouch, such as we 
shall find in some of its near neighbours 
The only other organs of the herring, which need be 
mentioned at present, are the milt and roe, found in the 
male and female herring respectively 
These are elongated organs attached beneath the air- 
bladder, which lie, one on each side of the abdominal 
cavity, and open behind the vent by an aperture common 
to the two. The spermatic fluid of the male is developed 
in the milt and the eggs of the female m the roe These 
eggs, when fully formed, measure from one-sixteenth to 
one-twenty-fifth of an inch in diameter ; and, as, in the 
ripe female, the two roes or ovaries stretch from one end 
or the abdominal cavity to the other, occupying all the 
space left by the other organs, and distending the cavity, 
the number of eggs which they contain must be very 
great. Probably 10,000 is an under-estimate of the 
number of npe eggs shed in spawning by a moderate-sued 
female herring. But I think it is safer than the 30,000 of 
some estimates, which appear to me to be made in forget¬ 
fulness of the veiy simple anatomical considerations that 
the roe consist? of an extensive vascular framework as 
well as of eggs , and, moreover, that a vast number of 
the eggs which it contains remain immature, and arc not 
shed at the time of spawning. 

In this brief account of the structure of the hemng I 
have touched only on those points which are peculiarly 
interesting, or which bear upon what I shall have to sny 
by and by An exhaustive study of the fish from this 
point of view alone would require a whole course of 
lectures to itself 

The herring is a member of a very large group of fishes 
spread over all parts of the world, and termed that of the 
Clup€ui<r , after Clup€a l the generic name of the herring 
itself. Our herring, the Clupea fiarengus^ inhabits the Whi te 
Sea and perhaps some parts of the Arctic Ocean, the tem¬ 
perate and colder parts of the Atlantic, the North Sea, 
and the Baltic, and there is a very similar, if not identi¬ 
cal, species in the North Pacific. But it is not known to 
occur in the seas of southern Europe, nor m any part of 
the intertropical ocean, nor m the southern hemisphere. 

There are four British fishes which so closely resemble 
herrings, externally and internally, that, though prac¬ 
tical men may not be in any danger of confounding 
them, scientific zoologists have not always succeeded in 
defining their differences. /These are the Sprat, the Alltce 
and Twaite Shads, and the Pilchard. 

The sprat comes nearest; incited young herrings and 
sprats have often been confounded together, and doubts 


have been thrown on the specific distinctness of the twoi 
Yet if a sprat and a young herring of the same size are 
placed side by side, even their external differences leave 
no doubt of their distinctness The sprat's lower jaw is 
shorter, the shields in the middle of the belly haue a 
sharper keel, whence the ventral edge is more like a saw; 
and the ventral fin lies vertically under the front edge of 
the dorsal fin, or even in front of it, while in the herring, 
though the position of the ventral fin varies a liLtle, it lies 
more or less behind the front margin of the dorsal fin. 
The anal fin is of the same length as the dorsal, in the 
herring, longer than the dorsal in the sprat But the best 
marks of distinction are the absence of vomerine teeth 
m the sprat, and the smaller number of pyloric csca, 
which do not exceed nine, their openings being disposed 
in a single longitudinal series 

Shads and pilchards have a common character by 
which they are very easily distinguished from both sprat 
and herring There is a horizontal fold of scaly skin on 
each side of the tail above and below the middle line. 
Moreover they have no teeth in the inside of the mouth, 
and their pyloric caeca are very numerous—a hundred or 
more—their openings being disposed five or siv in a row. 

The shads have a deep narrow notch in the middle line 
of the upper jaw, which is absent in the pilchard Tbe 
intestine of the shad is short and straight, like that of the 
herring; while that of the pilchard is long and folded 
several times upon itself 

Both of these fishes, again, possess a very curious struc¬ 
ture, termed an accessory branchial organ, which is found 
moie highly developed in other fishes of the herring 
family, and attains its greatest development in a fresh¬ 
water fish, the Ueteroin^ which inhabits the Nile This 
organ is very rudimentary in the shad (in Minch it was 
discoveied by Gegenbaur 1 ), but it is much larger in the 
pilchard, in which, so far as I know, it has not heretofore 
been noticed In CJuntos and several other Clupeoid fishes 
it becomes coiled upon itself, and in Uehrotn Lhe coiled 
organ makes many turns The organ is commonly supposed 
to be lespiratory in function , but this 15 very doubtful 

Herrings which have attained maturity and arc dis¬ 
tended by the gredtly enlarged milt 01 roe are ready to 
shed Lhe contents of these organs 01, as it is said Lo spawn. 
In 1862, we found a great diversity of opinion prevailed as 
to the time at which this operation takes place, and we 
took a great deal of trouble to settle the question, with 
the result which is thus staled in our Report — 

“ We have obtained a very large body of valuable evi¬ 
dence on this subject, derived partly from the examination 
of fishermen and of others conversant with the hemng 
fishery , partly from the msiiection of the accurate records 
kept by the fishery officers ai different stations, and partly 
from other sources , and our clear conclusion from all 
this evidence is, that the herring spawns at two seasons 
of the year, in the spring and in the autumn We 
have hitherto met with no case of full or spawning her¬ 
rings being found, in any locality, during what may be 
termed the fcolstmal months, namelj June and December ; 
and it would appear that such herrings are never (or very 
rarely) taken in May or the early part of July, in the latter 
part of November, or the early part of January But a 
spring spawning ecTtainly occurs in the latter part ef 
January, in February, 111 Match, and in April ; and an 
autumn spawning in the latter part of July, m August, 
September, October, and even as late as November 
Taking all parts of the British coast together, February 
and March are the greit months for the spring spawnmn, 
and August and September tor the autumn spawning It 
is not at all likely Lhat the same fish spawn twice in the 
year, on the continry, the spring and the autumn shoals 
are probably perfectly distinct ; and if the hemng, accord¬ 
ing to the hypothesis advanced above, come to maturity 

* " Lieber d*i Kopfukclcl von AlupmtpkMha tiutraba" 
yaArback* Bd iv , Suppl 1B7S 
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in a year, the shoals of each spawning season would be 
the fry of the twelvemonth before However, no direct 
evidence can be adduced in favour of this supposition, 
and it would be extremely difficult to obtain such 
evidence." 1 * 3 * 

1 believe that these conclusions, conhrmatory of those 
of previous careful obseivers 9 arc fully supported by 
all the evidence which has been collected, and the fact 
that this species of fish has two spawning seasons, one 
in the hottest and one in the coldest months of the year, 
is very curious 

Another singular circumstance connected with the 
spawning of the herring is the great variety of the 
conditions, apart from temperature, to which the fish 
adapts itself in performing this function On our own 
coasts, herrings spawn m water of from ten to twenty 
fathoms, and even at greater depths, and in a sea of full 
oceanic sallness. Nevertheless hemngs spawn just as 
freely, not only in the narrows of the Baltic, such as the 
Great Belt, in which the water is not half as salt as it is 
in the North Sea and in the Atlantic, but even in such 
long inlets as the Schlei in Schleswig, the water of which 
is quite drinkable and is inhabited by freshwater fish 
Here the herrings deposit their eggs in two or three 
feet of water , and they are found, along with the eggs 
of freshwater fish, sticking in abundance to such fresh¬ 
water plants as Potamogeton , 

Nature seems thus to offer us a hint as to the way in 
which a fish like the shad, which is so closely allied to 
the herring, has acquired the habit of ascending rivers 
to deposit its eggs in purely fresh water 

If a full female herring is gently squeezed over a vessel 
of sea-water, the eggs will rapidly pour out and sink to 
the bottom, to which they immediately adhere with so 
much tenacity that, in half an hour, the vessel may be 
inverted without their dropping out. When spawning 
takes places naturally the eggs fall to the bottom and 
attach themselves in a similar fashion Dut, at this time, 
the assembled fish dart wildly about, and the water 
becomes cloudy with|the shed fluid of the milt The 
eggs thus become fecundated as they fall, and the de¬ 
velopment of the young within the ova sticking to the 
bottom commences at once. 

The first definite and conclusive evidence as to the 
manner in which herring spawn is attached and becomes 
developed that I know of, was obtained by Prof 
Allman and Dr MacBain in 1862,® in the Firth of 
Forth. By dredging in localities in which spent herring 
were observed on the 1st of March. Professor Allman 
brought up spawn in abundance at a depth of fourteen to 
twenty-one fathoms. It was deposited on the surface of 
the stones, shingle, and gravel, and on old shells and 
coarse shell-sand, and even on the shells of small living 
crabs and other Crustacea, adhering tenaciously to what¬ 
ever it had fallen on No spawn was found in any other 
art of the Forth, but it continued to be abundant on 
oth the east and the west sides of the Isle of May 
up to the 13th of March, at which time the incuba¬ 
tion of the ovum was found to be completed in a great 
portion of the spaw i, and the embryos nad become free. 
On the 25th scarcely a trace of spawn could be de¬ 
tected, and nearly the whole of the adult fish had left 
the Forth 

Prof Allman draws attention to the fact "that the 
deposit of spawn, as evidenced by the appearance of 
spent herrings, did not take place till about sixty-five 
days after the appearance of the herring in the Firth," 
and arrives at the conclusion that "the incubation probably 
continues during a period of between twenty-five to thirty 

1 "Report of the Royal Commission on ihe operation of the Acts rcL&Ung 
to Trawling fir Herrings on the Coast of Scotland (1863V p< afl, 

1 Brandt and Ratsebuvg, for example, in 1B33 strongly asserted that the 
honing has two spawning seuoiu 

3 ** Report of the Royal Commission on the Operation of the Acta relating 

lo Trawling for Herring on the Coast of Scotland, 1863 " 


days,” adding however that the estimate must for the 
present be regarded as only approximative. It was oa 
this and other evidence that we based our conclusion that 
the eggs of the hernng " are hatched in at most from two 
to three weeks after deposition.” 

Within the last few years a clear light has been thrown 
upon this question by die labours of the West Baltic 
Fishery Commission, to which I have so often had oc¬ 
casion to refer. 1 It has been found that artificial fecun¬ 
dation is easily practised, and that the young fish may 
be kept in aquaria for as long as five months. Thus, a 
great body of accurate information, some of it of a very 
unexpected chaiacter, has been obtained respecting the 
development of the eggs, and the early condition of the 
young hernng 

It turns out that, as is the case with other fishes, the 
period of incubation is closely dependent upon warmth 
When the water has a temperature of 53° Fahrenheit, the 
eggs of the herring hatch in from 6—8 days, the aver¬ 
age being seven days And this is a very interesting fact 
when we bear in mind the conclusion to which the in¬ 
quiries of the Dutch meteorologists, and, more lately, 
those of the Scottish Meteorological Society appear to 
tend, namely/ that the shoals prefer water of about 55 0 
At 50“ Fahrenheit, the period of incubation is length¬ 
ened to eleven days , at 46° to fifteen days ; and at 38° it 
lasts forty da) s As the Forth is usually tolei ably cool 
in the month of March, it is probable that Prof Allman’s 
estimate comes very near the truth for the particular 
case which he investigated 

The young, when they emerge from the egg, are from 
one-fifth to one-third of an inch in length, and so ex¬ 
tremely unlike the adult herring that they may properly be 
termed larva: They have enormous eyes and an exceed¬ 
ingly slender body, with ,1 yelk bag protruding from its 
forepart The skeleton is in a very rudimentary condi¬ 
tion , there are no ventral fin3, and instead of separate 
dorsal, caudal, and anal fins, there is one continuous fin 
extending from the head along the back, round the tail, 
and then forwards to the yelk bag The inLestinc is a 
simple tube, ciliated internally , there is no air-bladder, 
and no branchiae are yet developed The heart is a mere 
contractile vessel, and the blood is a clear fluid without 
corpuscles At first the larvx do not feed, but merely grow 
at the expense of the yelk, which gradually diminishes 

Within three or foui days after hatching, the length 
has increased by about half the original dimensions, the 
yelk has disappeared, the cartilaginous skeleton appears, 
and the heart becomes divided into its chambers ; but 
the young fish attains nearly double its first length 
before blood corpuscles are visible. 

By the time Lhe larva is two-thirds of an inch long (a 
length which it attains one month after hatching), the 
primitive median fin is separated into dorsal, caudal, 
and anal divisions, but the ventral fins have not ap¬ 
peared About this period the young animal begins to 
feed on small Crustacea; and it grows so rapidly that, at 
two months, it is i| inch long, and, at three months, has 
attained a length of about two inches 

Nearly up to this stage the elongated scaleless little fish 
retains its larval proportions ; but, in the latter part of the 
third month, the body rapidly deepens, the scales begin 
to appear, and the larva passes into the "imago” state 
—that is, assumes the form and proportions of the adult, 
though it is not more than two inches long After this, It 
goes on growing at the same rate (i l millimetres, or nearly 
half an inch) per month, so that, at six months old, it is 
as large as a moderate-sized sprat. 

The well-known "whitebait” of the Thames consists, 

1 See the Tour valuable memoirs, K under, " Ueber Laicban und Entwick- 
elung des Heringv in dcr wettlichen Oitsee ", Idem, 11 Die Entwickelung 
del Henngi im Ei", Meyer, "Beobachtungen fiber den Wacbathum 
des Henngi ", Heincke, “ Die Vonetflien des Hcrmgf." which ora contained 
in lhe Jakrtibcricht der Contmurum im Kiel fir 1B74-75-76 — 187B 
Widegran'i euay “ On lha Halting/ 1 IB7I, translated from the Danish In 
U S. Commission Report 1, 1873—75, ala? contains important Information. 
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bo fAr as I have seen, almost exclusively of herrings, under 
six months old, and as the average size of whitebait 
increases, from March and April onwards, until they be¬ 
come suspiciously like sprats in the late summer, it may 
be concluded that they are the progeny of herrings 
which spawned, early in the year, in the neighbourhood 
of the estuary of the Thames, up which these dainty 
little Ash have wandered. WheLher it is Lhe general habit 
of young herring, even of those which are spawned in 
deep water, to migrate into the shallow parts of the sea, 
or even into completely fresh waters, when such are 
accessible, is unknown 

In the Report on Trawling (1863) we observe .— 

" It is extremely difficult to obtain any satisfactory 
evidence as to the length of time which the herring re¬ 
quires to pass from the embryonic to the adult or full 
condition. Of the fishermen who gave any opinion on 
this subject, some considered that a herring takes three, 
and others that it requires seven, years to attain the full 
or spawning condition , others frankly admitted that they 
knew nothing about the matter , and it was not difficult, 
by a little cross-examination, to satisfy ourselves that 
they were all really in this condition, however strongly 
they might hold by their triennial or septennial theories. 
Mr Yarrell and Mr Mitchell suppose with more reason 
that herring attain to full size and maturity 111 about 
eighteen months. 

“ It does not appear, however, that there is any good 
evidence against ine supposition that the herring reaches 
its spawning condition in one year. There is much rea¬ 
son to believe that the eggs are hatched in, at most, from 
two to three weeks after deposition, and that in six to 
seven weeks more (that is at most ten weeks from the 
time of laying the eggs) the young have attained three 
inches in Length Now it has been ascertained that a 
young smolt may leave a river and return to it again in a 
couple of months increased in bulk eight or tenfold, and 
as a herring lives on very much the same food as a smolt, 
it appears possible that it should increase in the same 
rapid ratio. Under these circumstances nine months 
would be ample time for it to enlarge from three to ten or 
eleven inches in length It may be fairly argued, how¬ 
ever, that it is not very safe to reason analogically from 
the raLc of growth of one species of fish to that of 
another; ana it may be well to leave the question 
whether the herring attains its maturity in twelve, fifteen, 
or sixteen months open, in the tolerably firm assurance 
that the period last named is the maximum." 

On comparing these conclusions with the results of the 
careful observations of the Baltic Commissioners, it 
appears that we somewhat over-estimated the rate of 
growth of the young herring, and that the view taken 
by Yarrell and Mitchell is more nearly correct, For 
supposing that the rate of growth after six months 
continues the same as before, a herring twelve months 
old will be nearly six inches long, and at eighteen 
months eight or nine inches. But full herrings may be 
met with little more than seven inches long, and they 
are very commonly found not more than nine inches in 
length/ 

Fishermen distinguish four states of the herring. Fry 
or sile, when not larger than sprats ; maties, when larger 
than this, with undeveloped roe or milt; full fish, with 
largely developed roe or milt; and spcnL or shotten 
fish, which have recently spawned. 

Herring fry of the size of sprats are distinguished from 
full fish not merely by their size, but in addition, by the 
very slight development of the milt or roe, and by 
the accumulation of fat in the abdominal cavity Bands 
of fat are found in the mesentery alongside the intestine, 
and filling up the inteispaccfe between the pyloric czca. 

1 Llungman (“ Preliminary Report on H erring ■ and Her nog Flfiheriu on 
the Wait Cout of Sweden, translated in U S Commuion Report, 1B73-5) 
■peaks ot full herrings ready to ipawn only 100-110 mm. (4 10 4ft in ) long, as 
ODMTVcd by himself 


Maties (the name 1 of which is a corruption of the Dutch 
word for a maiden) resemble the fry in these particulars ; 
but, if they arc well fed, the deposit of fatty and other 
nutritive matter takes place, not only about the abdominal 
viscera, but also beneath the skin and in the interstices of 
the flesh Indeed, when nourishment is abundant, this 
infiltration of the flesh with fat may go so far that the 
fish cannot readily be preserved and must be eaten fresh. 
The singularly delicate Loch Fyne herrings are in this 
condition early in Lhe season, When the small crusta¬ 
ceans, on which the maties chiefly feed, are extremely 
abundant the fish gorge themselves with them to such 
an cxLent that the conical crop becomes completely 
distended, and the Scotch fishermen give them the name 
of “ gut-pock herrings," as much as to say pouch-gutted 
fish, and an absurd notion is current that these herrings 
are diseased. However, the “gut-pock" herrings differ 
from the rest only in having their pouch full instead of 
empty, as it commonly is 

As the fish passes from the matie to the full condition, 
the milt and roe begin to grow at the expense of the 
nutriment thus stored up ; and, as these organs become 
larger and occupy more and more space in the abdominal 
cavity, the excess of nutritious substance is transferred to 
them. The fatty deposit about the intestine and pyloric 
cjccu gradually disappears and the flesh becomes poorer. 
It would appear that by degrees Lhe fish cease to feed 
at all. At anv rate, there is usually no food in the stomach 
of a herring which approaches maturity In all these 
respects theic is the closest resemblance between the 
history of the herring and that of other fishes such as the 
salmon—the parr correspnding Lo the hemng fry or sile, 
the grilse and the "clean fish" of larger size to the 
maties 

At length spawning takes place, the accumulated nutri¬ 
tion, transformed into eggs or spermatic fluid, is expelled, 
and the fish is left in that lean and depauperated state 
which makes a “shotten herring" proverbial. In this 
condition it answers to the salmon “ kelt," and the milt 
or roe are now shrunk and flaccid 1 and can be blown 
up with air like empty bags. If the spent fish escapes its 
myriad enemies, it doubtless begins to feed again and once 
more passes into the maLie state in preparation for the 
next breeding season But the nature of this process of 
recuperation has yet to be investigated, 

When they have reached the matie stage, the her¬ 
rings, which are at all times gregarious, associate 
together in conspicuous assemblages, which are called 
shoals. These are sometimes of prodigious extent— 
indeed eight or nine miles in length, two or three in 
breadth, with an unknown depth, are dimensions which 
arc ciedibly asserted to be sometimes attained. In these 
shoals the fish are closely packed, like a flock of sheep 
straying slowly along a pasture, and it 19 probably quite 
safe to assume that there is at least one fish for every 
cubic foot of waLer occupied by Lhe shoal If this be so f 
every sauare mile of such a shoal, supposing it to be 
three fatnoms deep, must contain more than 50x3,000,000 
herrings. And wnen it is considered that many shoals 
approach the coasts, not only of our own islands, but 
of Scandinavia and the Baltic, and of Eastern North 
America, every spring and autumn, the sum total of the 
herrings which people our seas surpasses imagination. 

If you read any old and some new books on the 
natural history of the herring, you will find a wonderful 
story about the movements of these shoals. How 
they start from their home in the Polar Seas, and 
march south as a great armada which splits into minor 
divisions—one destined to spawn on the Scandi- 

K ‘VH ale cum lnteatin*, non modo mulln gaud ere obr *iuta, led ci totum 
corpus eo adeo cue unple turn ut aliquando, cum dbcuidilur, pinguedo ax 
cultig deBuat, et przscrtim eo quidem tempore ubi halccum lictei aui ova 
err see re primum mupiunt, unde nosirxtes cor Manigtns-Harmgtn dice re 
luieot "—A v Leeuwenhoek, " Arcana Naturn,” Ep xcvu (1696) 

Leeuwenhoek also mention! having heard of “ gut pock ’ hairing* Btw 
{Scotch fishermen. 
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navfen, and ooo on our own shores ; and how, having 
achieved this spawning raid, the spent fish make (heir 
way as fast as they can back to their Arctic refuge, there 
to repair their exhausted frame* in domestic security 
Than story was started in the last century, and was 
unfortunately adopted and di'tseinirrated by our country¬ 
man Ifenaant. But there is not the least proof that 
anything of the kind takes place, and ihe probabilities are 
wholly against it It is, for example, quite irreconcilable 
with the face that herring are found in cuds’ stomachs 
all the year round. And the circumstance to which I 
have already adverted, that practised eyes distinguish 
local breeds of herrings, though it does not actually 
negative the migration hypothesis, is very much against 
it. The supposition that the herring spawn in the north 
m the early spring, and in the south m the autumn, fitted 
very well into the notion that the vanguard of the migrat¬ 
ing body of herrmgs occupied the first spawning ground 
it reached, and obliged the rest of the horde to pass on, 
But, as a matter of fact, the northern herrings, like the 
southern, have two spawning times, or perhaps it would 
be more correct to say that die spawning tune extends 
from autumn to spring, and has two maxima—one m 
August September, and one in Fi.bruary-Murch. 

Finally, there is no evidence that herrings are to be 
met with in the extreme north of their range, at other 
tunes, or in greater abundance, than they are tu be found 
elsewhere 

In the matter of its migration, as in other respects, the 
herring compares best with the salmon. The ordinary 
habitation of both fishes is no doubt the moderately deep 
portion of the sea It is only as the breeding time 
draws near that the herrings (not yet advanced beyond 
the matie state) gather together towards the surface 
and approach the land m great shoals for the purpose of 
spawning in relatively or absolutely shallow water Jn 
the case of the hen mg of the Schlei we have almost the 
connecting link between the exclusively marine ordinary 
herring and the river ascending salmon. 

The records of the herring fisheries are, for the most 
part, neither very ancient nor (with the exception of those 
of the Scotch Fishery Board) very accurately kept , and, 
from the nature of the case, they can only tell us whether 
Ihe fish in any given year were re idily taken or not, and 
that may have very little to do with the actual strength 
of the shoals. 

However, there is historical evidence that, long before 
the-time of Henry the First, Yarmouth was frequented by 
herring fishers. This means that, for eight centuries, 
herrmgs have been fished on the English coast, and I 
cannot make out, taking one >car with another, in recent 
times, that there has been any serious fluctuation in their 
numbers The number captured must have enormously 
increased in the last two centuries, and yet there is no 
sign of diminution of the shod'.. 

Jn 1864, we had to listen to dolorous prophecies of 
the coming exhaustion of the Scotch herring fisheries. 
The fact that the returns showed no falling off was 
ascribed to the improvement of 'he gear and methods 
of fishtng, and to the much greater distances to which 
the fishermen extend their operations. Yet what has 
really happened ? The rctnrns of subsequent years prove, 
not only that the average cure of the decade 1869-78 was 
considerably greater than that of the previous decade, but 
that the years 1874 and 1880 are absolutely without parallel 
m the annals of the Scotch herring fishery, a million barrels 
haring been cured in Lhe first of theseyears, and a million 
and a half m 18801 In the decade 1859-68, the average 
was 670,000 barrels, and the highest 830^000 

In dealing with question* of biology, d priori reason¬ 
ing is somewhat risky, and if any one tells me “it stands 
ta reason 11 that such and such things must happen, I 
generally find reason to doubt the safety of bis standing. 

ft is said that “it stands to reason" that destruction on 


such a prodigious scale aa that effected bv herring fishers 
must tell on the supply. But again let us look at the facta 
It is baid that 2,500,000,000, or thereabouts, of herrings 
are every year taken out of the North Sea and the At¬ 
lantic. Suppose we assume the number to be 3,000,000,000 
so as to be quite safe. It is a large number undoubtedly, 
but what does it come to? Not more than that of the 
herrmgs which may be contained in one shoal, if it covers 
half a dozen square miles—and shoals of much larger 
size are on record. It is safe to say that, scattered 
through the North Sea and the Atlantic, at one and the 
same time, there must be scores of shoals, any one of 
which would go a long way towards supplying the whole 
of man’s consumption of herrmgs. I do not believe 
that all the herring fleets taken together destroy 5 per 
cent, of Lhe total number of herrings in the sea in any 
year, and I see no reason to swerve from the conviction 
my colleagues and I expressed in our Report, that their 
destructive operations are totally insignificant when conv- 
pared with those which, as a simple calculation shows, 
must regularly and normally go on. 

Suppose that every mature female herring lays 10,000 
eggs, that the fish are not interfered with by man, and 
that their numbers remain approximately the same 
year after year, it follows that 9998 of Lhe progeny 
of every female must be destroyed before they reach 
inability For if more than two out of the 10,000 escape 
destruction, the number of herrings will be proportion¬ 
ately increased. Or in other words, if lhe average strength 
of lhe shoals which visit a given locality is to remain 
the same year by yeai, many thousand times the number 
contained in those shoals must be annually destroyed 
And how this enormous amount of destruction is effected 
will be obvious to any one who considers the operations 
of the fin-whales, the porpoises, the gannets, the gulls, 
the codfish, and the dogfish, which accompany the 
shoals and perenniilly feast upon them , to say nothing 
of the flat-fish, which prey upon the newly-deposited spawn; 
or of the mackerel, and the innumerable smaller enemies 
which devour the fry in all stages of their development. 
It is no uncommon thing to find five or six—nay, even 
ten or twelve—herrings in the stomach of a codfish, 1 and, 
m 1863, wc calculated that the whole take of the great 
Scotch herring fisheries is less thin the number of herrings 
which would in all probability have been consumed by 
the codfish captured in the same waters if they had been 
left in the sea fl 

Man, in fact, is but one of a vast co-operative society of 
herring-catchers, and the larger the share he takes, the less 
there is for the real of the company If man took none, 
the other shareholders would have a larger dividend, and 
would thrive and multiply in proportion, but it would 
come to pretty much the same thing to the herrings. 

As long as the records of history give us information, 
herrmgs appear to have abounded on the east coast of the 
British Islands, and there is nothing to show, so far as 1 
am aware, that, taking an average of years, they were 
ever either more orless numerous than they are at present 
But in remarkable contrast with this constancy, the shoals 
of herrings have elsewhere exhibited a change caper- 
ciousness—vigitmg a given locality for many years in 
great numbers, and then suddenly disappearing Several 
well-marked examples ofr this fickleness are recorded 00 
the west coast of Scotland; but the most remarkable is that 
furnished by the fisheries of Bohuslan, a province whloh 
lies on the south-western shore of the Scandinavian 
peninsula. Here a variety known as the “old 1 * or 

1 I» hii valuable Report (m the Sail \fatsr Fi therm* of Norway (*877), 
Frol San tapreim lhe belief t tot full-grown codfiihei feed charfy, if net 
exclusively, on heiringa 

3 In 1&70 rather more ih&tt 5,000,000 cod, lias, and hake, wen taken by 
tho ScotUbh fishermen Allowing each only two nernnf 1 a aayi then Allies 
would, have crenamed mire than three ihouiind Ave hundred million of her¬ 
ring* in a year Ai to the Norwegian Ashenea, ao,000,000 codAahel are 
laid 10 be taken annually by the Lora den fishermen al me • 
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il great” herring, after being' so extremely abundant, for 
about sixty years, as to give rrsc to a great industry, dis¬ 
appeared in the year 1808, as suddenly as they made their 
appearance, and have not since been seen in any number. 

The desertion of their ordinary grounds by the herring 
has been attributed to all imaginable causes, from fishing 
on a Sunday to the offence caused to the fish by the 
decomposing carcases of their bicthicn, dropped upon 
the bottom out of the nets. The truth is that absolutely 
nothing is known on the subject, and that little is likely 
to be known, until careful and long-continued meteoro¬ 
logical and zoological observations have furnished definite 
information respecting the changes which take place in 
the temperature, of the sea, and the distribution of the 
elagic crusiacea which constitute the chief food of the 
erring shoals The institution of systematic observations 
of this kind is an object of international importance, 
towards the attainment of which the Bnti'ih, Scandinavian, 
Dutch, Lind Ficnrli Governments might wisely make a 
combined etfon 

A great fuss has been made about trawlers working over 
the spawning grounds of the herring 11 11 stands to reason,” 
we were told, that they must destioy an immense quan¬ 
tity of the spawn Indeed this looked so reasonable, 
that we inquired very particularly into a case of Lhe 
alleged malpractice which was complained of on the 
east cttist of Scotland, near PiLLenweem Off this place, 
there is a famous spawning ground known as the Traith 
hole, and we were told that the trawlers worked vigor¬ 
ously over the spot immediately after the herring had 
deposited their spawn Of course our first proceeding was 
to ask the trawlers why the) took the trouble of doing 
what looked like wanton mischief And their answei 
was reasonable enough It was to catch the prodigious 
abundance of flu-fish which were to be found on the 
Truth at thU time Well, then, why did the flat-fish con¬ 
gregate there ? Simply to feed on herring eggs, which 
seem to be a sort of flat-fishes’ caviare The stomachs 
of the flat-fish brought up by the tiawl were, in fact, 
crammed with masses of hen mg eggs 

Thus every flat-fish caught by the trawl was an ener¬ 
getic deitroyer of herring arrested m his career And Lhe 
trawling, instead of injuring the herring, captured and 
remored hosts of their worst enemies That is how 
“it stood to reason” when one got to the bottom of the 
matter. 

I do not think Lhat any one who looks carefully into the 
suhject will auive at any oLher conclusion than that 
icached by my colleagues and myself namely, that the 
best thing for Governments to do in 1 elation to the 1 
herring fisheries, is to let them alone, except in so far as I 
the police of the sea is concerned With this proviso, let 
people fish how they like, as they like, and when they 
like At present, 1 must repeat the conviction we 
expressed so many years ago, that there is not a 
panicle of evidence lhaL anything man does has an 
appreciable influence on the stock of herrings. It will 
be time to meddle, when any satisfactory evidence that 
mischief is being done is produced 


MOTES 

The fifty first Annual Meeting of the British Association for 
the Advancement of Science will commence at York on Wedncs- 
day, August 31, 1881 The President-Elect is Sir John Lubbock, 
Bart, M.P , F.R.S, Vice-Presidents Elect. His Grace the Arch¬ 
bishop of York, D.D., F.R.S ; the Right Ho». the Lord Mayor 
Of York; the Right Hon. Lord Houghton, F.R.S.; the Vow. 
ArchdeaconCreyke, M.A., the IJon, Sir W. R. Grove, F.R.S.; 
Pfof. G, G. Stokes, Sec. R.S.; Sir John Hawhsbaw, C.E., 
F.K3.; Allen Thomson, M.D., F.R.S L. ard E. j Prof. All- 
man, M.D., F.R.S, L. and E General Secretarial Capt 
Douglas Gallon, C.B., D.CL., F.R.S. ; Philip Lulley Schter* 


PhD , F R S. Acting Secretary George Griffith, M A , 
F.C S , Harrow , General Treasurer : Prof. A. W. Will 1 am son, 
F.R.S., University College, London, W C. I^ocaL Secretaries: 
Rev. Thomas Adams, M A. , Tempest Anderson, M.D», fi.Sc., 
York. Local Treaaura 1 ; W. W. Wilberforce, York. Tba 
Sections are the following -—A.—Mathematical and Physical 
Science—President Prof Sir William Thomson, F.R.S. L 
and E. Vice Presidents.—Prof J. C Adams, F R S. , T 
Archer Hirst, Ph.D , V.P R S Secretaries . Prof W E. 
Ayrton , Oliver J. Lodge, I> Sc f Donald McAlister, B.A., 

11 Sc (Recorder) 11 —Chemical Science.—President Frof 
A W. Williamson, For. Sec. R.S , V.P.C.S. Vice-Presidents . 
1 '. A. Abel, C L , F R S. ; Prof Odlmg, F R S Secretaries : 
Harold H Dixon, M.A ; P Fhillips-Eed&on, D Sc. (Recorder). 
C —Geology.—President Andrew Crombie Ramsay, LL.D , 

P R.S , Director-General of the Geological Survey of the United 
Kingdom and of the Museum of Piacticai Geology Vice Presi¬ 
dents ■ Prof. Frestwich, F.R.S , Fruf W.C. Williams an, l l \R S ; 
Secretaires. W Topley, F G.S (Recorder); W. Whitaker, F'.G.S 
1) —biology.—President • Richard Owen, C.ll, P.R S. Vice- 
Presidents. Prof W. H. Flower, F U S. ; Prof. J. S. Burden 
Sanderson, F R.S Secretaries. G W. Bloxim, M.A., F L~S., 
W. L Distant, W A. Forbes, F.Z S , Prof M'Nab, M.D. ; 
John Priestley, Howard Saunders, F L.S., F Z S. Department 
of Zoology and BoUuy.—Richard Owen, C.B , F.R.S (Presi¬ 
dent), will preside Seaelnne.', Prof. M'Nab, M D (Recorder), 
Howard Saunders, F'.L.S , F" Z.S Department of Anthro¬ 
pology.—Prof W II Flower, FRS (Vice-President), wiU 
preside Secretaries. G. W Bloxam, MA,F L.S (Recorder), 
W. L Distant. Department of Anatomy and Physiology — 
Prof J. S. Burdon Sanderson, FRS (Vice-President), will 
preside. Secretaries . John Priestley (Recorder); W, A. P'urbes* 
F Z S. E.—Geography.—President - Sir J. D. Hooker, 

KCS.L, CD., F\R S. Vice-Presidents Francis Gallon, 
F.H-S., Prof. Sir C Wyville Thomson, F.U S L. & E. 
Secretaries H. W. Bates, Assist -Sec.K G S., F'.L.S. ; PL C. 
Rye, Librarian R.G.S., F Z S (Recorder). F.—Economic 

Science and Statistics.—President - The Right Hon. M E. 
Grant Duff, M.P , F R.S Vice-Presidents: Sir George Camp 
bell, K C S.I , ML; James 1 ley wood, F.R.S. Secretaries 
Constantine Molloy (Recorder), j, F. Moss. G.—Mechanical 
Science.—President: Sir W G Armstrong, C.B., F.R S. 
Vice Presidents W II Harlow, FRS, Pres Inst C.E. ; C. 
W. Siemens, D.C.L., FRS, Secretaries A T. Atrinaon, 
MA (Recorder), II Trueman Wood, DA Tickets for the 
meeting may he obtained of the Local Secretaries nt York, and 
at the Office of the Association, 22, Albemarle Street, London, 
W , or on application by letter, from August 17 to August 24, 
to the General Treasurer, Prof. A. W. Williamson, British 
Association, University College, London, W C The FTrst 
General Meeting will be held on Wednesday, August 31, at 
8 pm precisely, when A. C. Ramsay, F.R S , V.P.G S., 
Director-General of the Geological .Survey of Lhe United King¬ 
dom, and of the Museum of Practical Geology, will resign the 
chair, and Sir John Lubbock, Bart., M.P , F R S. ( President- 
Elect, will assume the presidency, and deliver an address. On 
Thursday evening, September I, at 8 p.m., a j virtV, on Friday 
evening, September 2, it 8 30 p m , a discourse by T H. 
Huxley, LL.D, Sec.R.S , Professor of Natural History in the 
Royal School of Mines, on Monday evening, September 5 p 
6 30 p.m., a discourse by W. Spottiswoode, D.C.L, LL.D., 
President of the Royal Society, on Tuesday evening, September 
6, at 8 p m., a mrh; on Wednesday, September 7, the con¬ 
cluding general meeting will be held at 2.30 p.m» No report, 
paper, or ibitraet, can. be inserted in the Report of the Associa¬ 
tion unless it is grven ti before the conclusion of the- mating- 
Excnrsionr to places of interest in the ncsghboufcood of Y«fk 
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will be made on the afternoon of Saturday, September 3, and on 
Thursday, September 8. 

The honorary degree of LL.D, has been conferred on the 
following gentlemen by the University of Glasgow :—F. M 
Balfour, M A , Fellow of Trinity College, Cambridge, Dr. 
Angus Smith, F.R.S., Government Inspector of Alkali Works ; 
Prof. Richard Owen, C.B , F.K.S., Superintendent of Natural 
History Collections of the British Museum, Andrew Buchanan, 
M.D., Emeritus Professor of Physiology In the University of 
Glasgow. 

The honorary degree of LL.D. has been conferred by the 
University of Edinburgh on Prof. A. W Williamson, of Uni¬ 
versity College, London. 

Ir is intended to celebrate in Edinburgh the centenary of the 
birthday of Sii David Brewster, on December 9, by a public 
dinner. 

The annual meeting of the Iron and Steel Institute will be 
held in London on May 4, 5, and 6 On May 4 the Bessemer 
Medal for 1881 will be presented to Mr. William Mendaus, and 
the president-elect (Mr. Josiah T. Smith) will deliver his inau¬ 
gural addrefb The following is the list of papers to be read — 
On the Results of Experiments relative to Corrosion in Iron and 
Steel, by Mr. William Parker of Lloyd's Registry, London ; On 
the Manufacture of Armour Plates, by Mr Alexander Wilson, 
Sheffield, On the Manufacture of Steel and Steel Plates in 
Russia, by Mr. Sergius Kern, St. Petersburg; On the Use of 
Steel for Shipbuilding, by Mr. William Denny, Dumbarton, 
On some Physical Properties of Cast Iron, by Mr Charles 
Markham, Staveley , On the Desulphuri&ation of Iron, by M. 
Rollet, St Chamond, France, On Iron and Steel Permanent 
Way, by Mr. R Price Williams, London, On Hydraulic Ap¬ 
pliances for the Bessemer Process, by Mr. Michael Scott, 
London , On the Manufacture of Bessemer Steel and Sleel Rails 
in America, by Capt. Jonc*, Edgar Thomson Steel Works, 
Pittsburg, USA., On Hydrogen and Carbonic Oxide in Iron 
and Steel, by Mr. John Parry, Ebhw Vale, On the Preservation 
of Iron and Steel Surfaces, by Mt George Bower, St. Neots, 
On a new method for the determination of Oxygen in Iron and 
Steel, by Mr. Alex E. Tucker, Rhymney. 

During the Summer Term of the City and Guild* of London 
Institute, commencing May 2, 1881, Prof. Armstrong, Ph.D , 
F R.S , and Prof Ayrton, A.M , Inst.C E , will continue their 
tutorial and laboratory courses of instruction in chemistry and 
physics as applied to the arts and manufactures, at the Cowper 
Street Schools, pending the present erection of the City and 
Guilds of London Technical College, Finsbury, the founda¬ 
tion stone of which will be laid by Prince Leopold on May 
Ia There are both day and evening classes at the institute, 
with means for ample laboratory practice, at fees which place 
the education within reach of all classes. We would specially 
draw attention to the fact that these claves and the laboratory 
practice are open, at an almost nominal fee, to female as well as 
to male student*, For every hour of lecture there are two hours 
laboratory work included in this nominal fee. The day classes 
would be of service to girls who have not the means to obtain a 
GJrton or a Newnham education, while the evening classes will 
be of great use to Lho*e women who take more than a mechanical 
interest in their daily work; for from the course of instruction 
and their own work in the laboratory they will gain such a 
thorough knowledge of principles as should distinguish a skilled 
workwoman from a mere machine. 

The Annual Report for the past year of the Jamaica Public Gar¬ 
dens, by Mr. D, Moms, the new director, is one of great interest. 
As the year has been the first under Lhe new organisation, the 
chief work haa naturally been of a departmental character, but 


from the details given, it 11 evident that important advances have 
been made in developing several industries which must have an 
Important influence for good on the future of the island. From 
the variation in altitude of the different gardens under Mr. 
Morris’s charge excellent opportunities are aJToidcd for experi¬ 
menting on various kinds of cultivation, and these he is evidently 
prepared to lake full advantage of. Among the various cultures, 
concerning which interesting information is contained in the 
Report, are Cinchona, Liberian Coffee, bugar Canes, Teak and 
Mahogany, Pine-Apple*, Jalap, Cacao, Tobacco, India-Rubber, 
various spice*, Oranges, Banana Fibre, &c. The best results 
may be looked for from Mr. Moms J s vigorous and intelligent 
directorship. 

We have also a very satisfactory Report of work for the year 
ending March 31, 1880, from Mr. Duthie, superintendent of the 
Government Botanical Gardens at Saharanpor and Mussooree 
As in Jamaica, experiments, some of them very successful, have 
been earned on in the rearing of various useful plants, including 
vegetable and mcdicmal plants Much difficulty has been 
I experienced by Mr DuLhie in training Mallies for work in the 
gardens, and he has some trials before him ere he La able to 
turn out a staff of properly-trained natives. 

Mr M. G. Mulhall sends us the| follow ing cunous note, 
which we give without comment ■ — " Although Shakespeare is 
supposed to have taken the idea of Hamlet from the Danish 
historian Saxo-Gramnuticus, there are such points of resemblance 
with the Arabic chronicle of Nigioristan, respecting Montauer, 
tenth Caliph of Bagdad, that I venture to call your attention to 
the same. The points of analogy are as follows: I. That 
Montasser is murdered by putting poison in his ear. 2. The 
ghost scene, in which his father appears to him. 3. The dis¬ 
play ing of tapestry before the Caliph and his court, in which 
the tapestry represents a tragedy identical with the late Caliph’s 
murder ” 

The Daily News New York correspondent telegraphs that the 
aldermen have passed, over the mayor’s veto, the ordinance 
giving the Edison Electric Lighting Company permission (o lay 
tubes m the streets “The company will proceed immediately 
to introduce its new eleclnc lamps in the offices in the business 
portion of the city mound Wall Street. The construction of 
the lamp is simple. It consists of a small bulbous gloss globe, 
four inches long, an inch and a half in diameter, with a carbon 
loop which becomes Incandescent when llie electric current 
passes through. Each lamp is of sixteen caudle power, with no 
perceptible variation in intensity. The light is turned on or off 
with a thumbscrew. Wires have already been put into forty 
budding*. The company will compete with the gas com pan s 
by charging the same rates. If the latter reduce, the I 1 an 
Company will also reduce, and ore prepared to go lower than the 
gas companies can.” 

At five o'clock on Saturday morning a strong shock of earth¬ 
quake was felt at Paola in the province of Calabria. On the 
night of Apnl 19 there was another severe shock of earthquake 
at Chios 

A new illustrated work on the Butterflies of Enrope is, 
we understand, inactive preparation by Dr. Lang, F.L.S. Its 
publication, in monthly parts, will be commenced very shortly 
by Messri. Lovell, Reeve, and Co. 

Mrs. Burton, the wife of the well known Capt. R. Burton, 
our Consul at Trieste, is evidently doing a good work in that city 
in teaching the people kindness to animals, The lesion Is 
evidently much needed, and judging from Mrs. Burton’s speech 
at her last f£te and distribution of prizes, her efforts ore meeting 
with decided success* Of course all this costa money; possibly 
some of our readen may be Inclined to help by sending a con- 
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tribution to Mr a . Richard Burlon, British Consulate, Tries 1 e, 
Austria. 

Owing to the outer/ caused by the sale to a private person of 
the Katoomba Falls, in the Blue Mountains, the New South 
Wales Government, according to the Colonies and India, hay set 
apart for public use large tracts of land lound Danger's Falls, 
near Arraidale, the Great Falls in the same district, and Moona 
Falla, near Walcha, in imitation of the reserves or national parks 
Id the United States of America. 

A REMARKABLE frost is said to have occurred in Guatemala 
on February 10, doing great damage to the tropical vegetation. 

In the review of Messrs Fison and Ho wilt’s 11 Kamilaroi and 
Kumai '* that appeared last week, we should have mentioned 
that the book is published in England by Messrs Macmillan 
and Co, 

From Glasgow we have received two satisfacloiy Reports— 
that of the Industrial Museum, presided over by Mr James 
Patou, and that of the Mitchell Library, under Mr, F. T. 
Barrett 

Two hundred AND TEN school teachers n jminated on purpose 
by the 30,000 public leathers of elementary schools in France, and 
travelling at the expense of the Government, w ere summoned to 
Paris in order to hold a Pedagogic Congress, which came to a 
close on the 24th At the same Lime the Ligue de l'Enseigne- 
ment, founded by M. Jeau Mace, held a senes of meetings at 
the Trocodero. The concluding sitting, which Look place last 
Thursday, was attended by all the school teachers and an im¬ 
mense number of political leader^ M, Gambettn delivered a 
speech praising the advantages of education, commending school 
teachers as a body, and advocating the importance of interesting 
ladies in Lhe general diffusion of knowledge. 

Messrs. Marshall Japp, and Co , have published a useful 
little Half-Holiday Handbook of Geological Ramble? around 
London, which will be found to add much interest to a Saturday 
afternoon walk into the country 

Mr H, L Janssen van Raay writes to us from Batavia, 
March 21, that in Lhe enumeration of the different geographical 
societies of the woild in Naiual, vol, xxm p. 299, the Geo¬ 
graphical Society at Samarang (Java), founded in 1879, was 
omitted. 

Fidelis Butsch Sohn of Augsburg has isuied a priced 
catalogue of the extensive library of the late Prof. W. P. 
Schimper of Strassburg 

The new number of the Proceedings of the Bristol Natural 
History Society contains some good pnperi —Some Optical 
Illusions, by Prof. S. P Thompson, Underground Tempera¬ 
ture, by Mr E. Wethered; The Structure and Life-History of 
a Sponge, by Mr. W. G. Sollas , On some Ca?es of Prolificatlon 
in Cyclamen Pentcum t by Mr. A. Leipner, The Ethnology of 
the Paropamisus, by Dr J. Beddoe, F R.S , Catalogue of the 
Lepidoptera of the Bristol District, by Mr. A. E. Hudd, and of 
Lhe Fungi, by Mr. C Bucknnll; The Pomarine Skua, by M 
H. Charbonmer. 

The additions to the Zoological Society’s Gardens during the 
past week include three Short*tailed Wallabys {HaimcUurus 
bruchyurus) from West Australia, presented by Sir Harry St. 
George Ord, C.B., H.M Z S, ; three Green Lizards (Lacerla 
virtdis) from Jersey, presented by Mr. E. H Bland; a Rufous 
Rat Kangaroo (Hypnprymnus rufescens) from Australia, pre¬ 
sented by Mr. A. W. Wyatt; a Lion [Pelts lev 9) from Africa, 
deposited; three Entellus Monkeys [Semnoptlheeus entellus 
6 6 9 ) from India, purchased, a Lion [Pelts leo 9 ) from Africa, 
n Common Otter [Lulra vulgaru 9 ), British, received in ex¬ 
change ; a Collared Fruit Bat [Cynonyctens collaris) t a Vulpine 
Philuger [Phalangista vulpina), born in the Gardens. 


CHEMICAL NOTES 

IN Journal pract Chemie, Herr Cech, in the course of a 
paper on the decompositions which occur during the rotting of 
eggs, describes experiments which he thinks establish the possi¬ 
bility of obtaining a good soap free from smell, by saponifying 
with soda the residue obtained by evaporating to dryness rotten 
eggs, freed from their shell 1 ? Such a dried residue yields about 
lo‘5 per cent of oil, fresh eggs giving about 11 per cent. 

The changes undergone by grain when stored in underground 
magazines have been recently studied by M Muntz (Compt 
rend ). The magazines of the Tans Omnibus Company are 
partly underground , the grain in the upper parts is, however, 
exposed to the influence of atmospheric changes, it is found to 
contain much more moisture and to be Rt a higher temperature 
than that in the lower parts The relative amount* of deter¬ 
ioration in grain* may be measured by the quantities of carbonic 
anhydride exhaled When grain is neely exposed to air about 
ten times as much carbonic anhydride is given off n_s when the 
grain i» kept in closed receptacles , less oxygen is absorbed than 
corresponds with tliu evolution of carbon dioxide Normal 
gram contains from II to 19 per cent, of moisture, the greater 
the moirtuie the greater the exhalation of carbon dioxide 
The amount of the gas evolved aLo increases with increase of 
temperature until n point is reached at which true Lhcmical 
combustion of the carbon begins, as distinguished from the 
physiological combustion which has preceded it Grain which 
is to be kept for any tune ought to be very dry, the receptacle 
containing it ought to be completely closed, and all parts of this 
receptacle ought to be at approximately the same temperature. 

Mr. V. Lewes, in the same journal, describes barium penta- 
thionate, Bab D O fl . 3li a 0, and several potassium pentathlon ates, 
prepared by slow evaporation in a vacuum of *'Wackenroderis 
solution ” These experiments appear to establish beyond doubt 
the existence of pentalhionic acid. 

Drs. Durafi and Hake have applied their method for the 
estimation of carbon [Chem Soc foum) —viz. burning m oxygen, 
absorbing carbonic anhydride in haryla water, converting the 
barium carbonate into sulphate, and w eighing as such—to the 
estimation of carbon in air ; their experiments apparently de¬ 
monstrate the presence in London air of carbon in forma other 
than camonic anhydride, and probably in the form of some 
volatile organic compounds, not as suspended matter. Drs. 
Dupre and Hake claim (hat their method of analysis enables 
them to estimate carbonic anhydride, carbon 111 the peculiar 
forms already noticed, and suspended carbonaceous matter in 
air. 

In the same journal there is a contribution Lo the history of 
ozone by Trof, Hartley of Dublin. The main conclusions drawn 
from experimental data are these * Ozone is a normal constituent 
of the higher atmosphere, and is present therein in larger pro¬ 
portion than near the surface of the earth 1 he limitation of 
the solar spectrum in the ultra-violet is readily accounted for by 
the absorptive action of atmospheric ozone, without taking into 
account the possible absorptive power of nitrogen and oxygen. 
The blue tint of tbc atmosphere is probably due to ozone. It is 
Bhown in the paper that the wave-length of the extreme ray 
capable of absorption by considerable quantities of ozone is 
about 316 A quantity of 2'5 mgm. of ozone in each square 
centimetre of sectional area of a column of air produces, it is 
said, a full sky-blue tint, Incidentally experiments are described 
in which one volume of ozone was distinctly detected by the 
sense of smell in 2,500,000 volumes of air 

Mr G. S ’Johnson has obtained ammonia [Chem Soc . 
Journal) by passing hydrogen and (presumably) pure nitrogen 
over cold or moderately heated Bpongy plaLinum . when however 
the mixed gases were passed over hot asbestos before traversing 
the spongy platinum, no ammonia was formed Mr. Johnson 
thinks that nitrogen probably exists m two forms, an active and 
an inactive form, the latter being produced by the action of heat 
on the former. 

Dr. DuPrA has introduced ( Analyst) a slight modification 
into the ordinary method for observing ^ a colour change in 
titrating with standard solutions, which is said to render the 
perception of the change very sharp and accurate. He views 
the liquid to be titrated through a glass cell containing a solution 
of the same colour as, and about equal In intensity to, the liquid 
itself. 
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M. Longuinine has recently determined (in Compt . rend ) the 
heats of combustion of various alcohols of the allyl senes, and 
compared the numbers with those expressing the heats of com- 
buitaon of metamenc aldehydes. He finds very marked differ¬ 
ences hgtwtm the two senes of numbers, showing once more a 
distinct connection between the energy lo*.t by a carbon compound 
in pacing from one state to another standard state, and the struc¬ 
ture of the molecule of chat compound. 

M. Birth t lot, In continuation ‘of his researches on 00m-' 
pounds of metallic halogen salts with haloid acids, describes in 
Compt. rend, the action of gaseous hydrochloric and hydro bromic 
acids on alkali chlorides and bromides , he shows that the gaseous 
acids are absorbed by the dry salts with disengagement of heat, , 
aad that the products of the actions are possessed of properties 
which distinguish them from mere mixtures. I 

M Berthelot also considers the reciprocal actions between 
alkali haloid talts and haloid acids; he shows that as a rule 
alkali chlorides are decomposed by hydrohromic acid, but that 
in some cases and under special conditions of temperature, 
bromides are decomposed by hydrochloric acid. The general 
results are shown to be in keeping with the laws of thermo¬ 
chemistry That action in which most heat is evolved occur*, 
but the products of the action may be unstable under experi¬ 
mental condition^ and hence the primary change may be modified, 
or even reversed 

M. MUntz states that Ills investigations have shown that 
traces of alcohol exist in all natural waters, whether ram, river, 
sea, or snow water He describes his method of applying the 
iodoform test for alcohol, whereby one part can be detected in 
1,000,000 parts of water. 


PHYSICAL NOTES 

M. LAURENT of Pans has constructed “magic mirrors ” 
giviqg similar effects to those brought from Japan, but of glass 
silvered at the back instead of metal By engraving patterns at 
the back and silvering the front surface, the mirror has a per 
fectly plane surface only when the air-pressures at the front and 
back are equal. If the air behind lie compressed or rarefied the 
thinner parts will have relatively a greater convexity or concavity 
than the rest, and in the disk of light which the mirror reflects 
on to a wall from a luminous point the pattern engraved on the 
back will accordingly appear dork or light. 

From experiments on the radiation and conduction of heat in 
rarefied gases {fVwd. Ann , No 13) Herr Graetz finds the results 
in much better agreement with Stefan 1 * law cf radiation than 
with that of Dulong and Petit, and “it may he affirmed that in 
the temperature-interval from 0“ to 250° C. the radiation is very 
nearly proportional to the fourth power of the temperature/’ 
The factor of proportionality a (in Stefan’s formula Q = <r T K ) is 
then that amount of heat which u radiated from one square 
centimetre of a substance of - 272” C in a second towards a 
space of the absolute temperature o* (- 273“). 13 y the nieLhod 

of least squares Hot Graetz finds 

<r for glan = , -0846 ~ 

central, seconds 

Certain divergences ai low temperatures suggest that while the 
intensity of radiation grows with nsing temperature, it perhaps 
grows differently for different heat colours. 

In a recent communication to the Munich Academy, Herren 
Nies and Winkeimann describe an inquiry into the volume- 
changes of various metals in solidifying Of eight metals 
examined, tu (viz. tin, nnc, bismuth, antimony, iron, and 
copper) were proved to undergo expansion in passing from the 
liquid to the sohd state. For three of the metals approximate 
values for the amount of this expansion were obtaJned (tin 
Nhowed on expansion of 0’7 per cent., zinc o*2, and bismuth 3) 
Two metals (lead aad cadmium) gave doubtful results , but the 
authors find some reason to believe that they afro expand in 
solidifying. So far then the rule would appear to be general for 
me tain. 

M. Tr&vk describes m the Gtmptn -nctufus some curious 
observations from which it would appear that when light is 
admitted from a natural or artificial source through a zlit, more 
Hght posses if the «!it be horizontal than if it be vertical. M 
Trere has produced photographs taken behind slits in various 
positions to prove that the effect is not an illusion of the 


eye. The phenomenon appears to ns inexplicable, but certainly 
requires further proof to substantiate its reality. 

M. Mercadier still continues to study radiophomc pheno¬ 
mena. He finds it possible to increase the effects by uniting in 
one tube the vibrations of several receiving disks. He also.nnds 
it possible to construct tubes whose length corresponds to (he 
wave-length of the vibrations rodiopkonradly excited, and which 
respond to the note emitted. M. Mercadier hopes by these 
means to re determine with increased accuracy the velocity of 
sound in air and other gases. 

WiTlt regard to the beats and beat tones of harmonic intervals 
Dr. Koenig argues ( fViaf. Ann No 3) against Prof Helmholtz's 
view, that these ore due to harmonic tones of the lower primary 
sounding with the higher (Dr Koenig, in his former experiments, 
having u i ed strongly-excited tuning-forks) He shows how the 
phenomena may be studied with the aid of a 11 wave-syren,” in 
which a blast of air is *ent through a slit against the serrated 
border of a rotating disk, or of a ring-section of a thin cylinder, 
lie has the border of the disk cut to represent accurately the 
curve produced by combination of the curves of two simple tones, 
giving an air motion, when blown against, quite like that from the 
two tones sounded together. The beats and beat-tones arc then 
heard With a mere wavy outline for the border and the slit at 
right angles one hears a quite simple tone, which however n at 
once changed to a 11 clang 11 wiih strong overtones, when thealit 
is slanted a little Now, with two simple tones got thus the 
beat-tone heard when the slits are at right angles should (on Helm¬ 
holtz's supposition) be less distinct than when, the shts bem£ 
slanted, the overtones are brought out, whereas the reverse k 
the case. 

Dr. Koenig, in the ‘•ame number, describes a simple lecture- 
apparatus for producing beut-tcmes. It consists of two gloat rods 
of different length, clamped in veitical position by the middle to 
a jointed frame, which, through an elastic contrivance, keeps 
their lower ends pressed against the cloth-covered periphery of n 
wheel which dips in waLcr in a trough The friction calls forth 
the longitudinal tones and the beat-tone 

An unproved form of the r \ nplcr air-pump has been deviled 
by Herr Bessel Hagen ( IVtai Ann . No, 3), with which con¬ 
siderably higher vacua can he readied than those Mr. Crookes 
obtains with the more complicated and fragile Sprengel-Gimmg- 
ham apparatus. The average limit of rarefaction was found to 
be millionths of ail atmosphere m one case), while the 
other pump only gives millionth. (It is noted that Prof. 
Ogilen Rocd has obtained fa, and 111 one case even with a 
modified Sprengd ) With his highest vacin the author found 
electricity to pa^s (using plate electrodes and a strung Holtz 
machine, with I eyden jars) lie cunsiders mercury-vapour on 
insulator for electricity, but shows iknt radiometric movements 
depend greatly on its pressure in vacuo No dillusion of 
hydrogen through the glass could be detected. 

An artificially farmed body showing polar effects in the way 
of attraction and direction is produced by Herr Holtz {}VUd. 
Ann , No 3) thus To one end of a short glass rod u cemented 
a plane piece of gla L v, and Ln this a short narrow glass lube (in 
a line wiih the rod) In the lube is placed a sewing-needle 
longer than it, and carrying at if5 head a thin pasteboard disk 
(22 mm across), which has attached on one half of its peri¬ 
phery, reaching over both above and below, u pasteboard atrip 
(10 mm. broad); opposite Lhu, on one of die surfaces, is fastened 
a small projecting point of tin-foil. Brought between hullow 
disks fixed to the rods of a Holtz machine, the Un-foil paint 
always turned to the positive pole, Next, the glass rod with ill 
disk was attached to the end of a light horizontal glass tube, 
hung bifilarly, and so brought between tbe hollow disks. The 
disk fiat turned into position, and wax then attracted towards 
the negative pole The phenomena are thought to illustrate 
unipolar conductivity 

The simple tourmaline-pincette, by reason of its small field, 
can be used with only a small number of crystals. To enlarge 
the field M Berlin has applied to it a part of the leones of me 
polarising microscope This, it is known, consist?, first, «f« 
polanaer and focm; second, of a microscope and analyser. The 
polaruer and analyser, at the extremities, ore pretty Jane pieces, 
and if replaced by two tourmalines placed between the focus And 
tbe muaoscope (of simplified form) the apparatus is rendered 
much smaller and handier This is the principle of Td. Betinb 
new tourmaline-pincette (of which delaih will be found in the 
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Journal dt Phynqut for March). It show** very well the fringes 
of a crystal only 2 mm. in diameter and } mm m thickness, and 
all uniaxial crystals give fringes in it. With the old pincette 
only two biaxial crystals con be observed (nitre and lead ciyalal), 
the limit for the extenor angle of the axis being aboat 17 , but 
in die new instrument, a small calamine plate, with axes 78° 
20' apart, showed the fringes well. 

ACCORDING to M. Angot {Jour . dt Phys , March) the psy> 
chrometer, of whatever form, may give pretty good indications 
in the hands of careful observers, in these regions (France), so long 
as the atmospheric pressure is not far from 760 nun , the wet 
bulb thermometer is above 1 13 or 2°, and the difference of the 
two thermometers remains below 12°, but otherwise the ordinary 
formula become illusory. 

The influence of atmospheric electricity on the vegetation of 
the vine has been studied near Palermo by M. Macagno (Jour, 
dt A gr Prof.) thus - Sixteen stocks were rendered more subject 
to the effects of the electric tension by means oF n copper wire 
inserted vertically with platinum point in the upper end of the 
fruit branch, while another wire connected the bottom of the 
branch with the ground This continued from April to Sep¬ 
tember. An acceleration of vegetation was proved by the wood 
of these stocks containing less mineral matters and potash than 
that of the other stocks, while the contrary occurred in the 
Leaves, and in these the potash was mostly in the lutartrate form. 
A much greater quantity of must was got from the grapes of 
those vine!, and it had considerably more glucose and less acid. 

A determination of the electnc phenomena which occur 
on contact of metals and ^ases has been attempted by Herr 
Schnlze-Berge in Berlin (Wied Anti No. 2). He worked with 
a condenser having two circular plates of a given metal, the 
upper plate being connected with an electrometer and sub nutted 
to contact with various gases or to vacuum , the lower connected 
to earth. The quantity of electricity from a known source requir¬ 
ing to be communicated to the upper plate to make its potential 
equal to the lower, was measured. Inter alia t ozone was found 
to make gold, platinum, and brass negative to a plate of the 
same metal in air. Hydrogen always made platinum strongly 
positive, while its influence on gold was hardly perceptible, and 
on brass qualitatively various Chlorine made platinum nega¬ 
tive; ammomacal gas (from aqueous solution) mode hr iss positive. 
The amount of difference of potential with as similar treatment 
as possible of a given pair of plates was very different in the 
several observations of a senes. Nor could a certain relation 
be discovered between it and the time of action of the gas It 
was greatest with two platinum plates, one in hydrogen (vir. 
0 214 D). It gradually decreased to a point generally somewhat 
short of that at the beginning As to toe cause of this decrease, 
the author thinks it probable that a gradual neutralisation of the 
electrical double layer takes place 


THE DEVELOPMENT OF HUMAN 
INTELLIGENCE 

T HE Department of Education of the American Social 
Science Association has issued the following Cir¬ 
cular and Register, which we commend to the notice of 
our readers, some of whom may be able to give Mrs 
Talbot answers to the questions given below.— 

We have been made familiar with the habit* of plants and 
animals from Lhe careful investigations which have from time to 
time been published—the intelligence of animals, even, couung 
in for a due share of attention, One author alone contributes a 
book of one thousand pages upon 11 Mind in the Lower Animals." 
Recently some educators in this country have been qmetly think¬ 
ing that to study the natural development of a single child is 
worth more than a Noah's ark full of animals. Little has been 
done in this study, at least little has been recorded. It u certain 
that a great many mothers might contribute observations of their 
own child's life and development that might be at some future 
time Invaluable to the psychologist In tins belief the Education 
Department of the American Social Science Association has 
issued the accompanying Register, and asks the parents of very 
young chddren to interest themselves in the subject— 

i 7 By recognising the importance of the stody of the youngest 
infants 

2 By observing the simplest manifotatlons of their life and 
movements. 


3 By answering fully and carefully the questions asked in the 
Register, 

4 By a careful record of the signs of development during the 
coming year, each observation to be verified, if possible, by other 
members of the family. 

5, By interesting their friends in the subject and forwarding 
the results to the secretary 

6 Above all, by perseverance and exactness in recording these 
observations. 

From the records of many thousand observers in the next few 
years it is believed that important facts will be gathered of great 
value to the educator and to the psychologist 

First Serus —Register of Physical and Mental 

Development of .. . 

Name and occupation of the father? 

Place and time of father's birth ? 

,, ,, mother's ,, ? 

.1 .1 baby’s .. ? 

Baby’s weight at birth at 3 months? 

„ „ 6 months? at 1 year? 

Is baby strong and healthy, or otherwise? 

At what age did the baby exhibit consciousness, and in what 
manner ? 

At what age did the Baby 

smile ? 

recognise its mother ? ,, 

notice its hand ? 

follow a light with its eyes ’ 

hidd np its head ? 

sit alone on the floor ? 

creep ? 

stand by a chair ? 
stand alone ? 
walk alone ? 

hold a plaything when put in its hand ? 
reach out and take a plaything 7 
appear to be right or left handed ? 
notice pain, as the pnek of a pin ? 
show a like or dislike in taste? 
appear sensible to sound ? 

notice the light of a window or turn towards 11? 
fear the heal from stove or grate ? 

Speak, and what did it say ? 

How MANY words COULD II SAY 
at I year? at 18 months? . at 2 yean? 

Will the mother have the kindness to carefully answer as 
many as possible of these questions and return ihis circular, 
before July 15, 1881, to Mrs. Emily Talbot, Secretary of the 
Education Department of the American Social Science Associa¬ 
tion, 66, Marlborough Street, Boston, Mass. 

Boston, March 1, 1881 

In connection with the inquiry indicated above, the following 
letter from Dr Preyer of Prussia, addressed to Mm Talbot, will 
be found of interest ■— 

Jena, November 22, 1880 

Dear Madam,— It has given me much pleasure to read your 
letter and the extract of a paper of mine on “piychogenesis," 
or "the growth of volition, intellect, &c , in infant*," and I 
readily comply with your wish to have this paper >enl off without 
delay. You will find it reprinted in the hook accompanying 
this letter, p, 199-237. I am about to publish an extensive 
work on the lime subject, which is tn contain all my nbserva- 
tioni and a careful analysis of the phenomena which the deve¬ 
lopment of the faculty of speech presents 1 hi** hook is to he 
printed next year. I am sorry to say that a rehible investigator 
of the whole ^abject 11 not known to me Your news|iaper 
seem to be right in calling the field 11 as yet aim »'t unbroken." 
Prof. Kussmaul's "Seelenlclnm de* neugebon-nen Menschen" 
(Leipzig and Heidleberg, 1859), and Mr. C Darwin's bio¬ 
graphical sketch of an infant, contain some good observations, 
but both are very short. Many excellent remarks on infant** and 
very young children I find in Mr. C. Darwin's book, “On the 
Expression of the Emotions." The German hooks n the subject, 
although numerous, are nearly w irlhle^s , nia y are sentimental, 
giving no facts, or, what is worse, false statements. U. Sign- 
Burners "Kind und Welt" (1851) 1* an exception. 

The case you mention of a child of eleven month' expressing 
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ita wishes and inducing the nurse to comply with them cannot 
be definitely looked at as a case of self consciousness, but only 
of consciousness Thi*. la one of the most intricate questions to 
decide—the child distinguishes its own body, head, 
hands, &c., from other objects as belonging to hinnelf. The 
first lime a child <tys “1” and 11 me," in the correct sense, it 
may be considered to hare passed the limit. The formation of 
ideas by associating impressions, aa well as the formation of 
general ideas (Begnjft) by uniting similar qualities of different 
object*, is intellectual work done by the child long before it 
knows anything of its own individuality. It seems to me that 
self-consciousness does not arise suddenly, but by riegrres, after 
many experiments have shown the difference between touching 
his own Imdy and external objects with his little hand 

I have been occupied with psychogenetical problems since 
nearly four years, continually collecting facto should you be 
able to awaken some interest for tbe-e most important investiga¬ 
tion! (I mean the physiology and psychology of infants), I think 
the trouble taken would soon be repaid by the results 
I am, sincerely, 

Dr. Wm. Preyer, Trofe^sor 

P.S —Perhaps the observations and experiments on the senses 
(sight, hearing, smell, taste) of new-born animals and infants 
which I published in /Cosmos (Zeitschrift herausgegeben von E 
Krause), vol, ui pp. 22-37, 128-132 (1878, Leipzig), mny have 
some little interest, in England Romanes has written very able 
papers on the development of instinct and intelligence His 
address is 18, Cornwall lerrace, Regent's Park, London 

Yours, &c., VV. P. 


ABNORMAL BAROMETRIC GRADIENT BE¬ 
TWEEN LONDON AND ST PETERSBURG 
IN 1 TIE SUN-SPOT CYCLE 

DEFORE alluding to the subject which forms the heading of 
the present communication, I must apologise for having 
allowed some laiber serious errors to creep into the figures given 
for the barometric abnormal of I ondon in my letter to Nat ur c, 
vol, xxin. p 243. The eirors we-e canned by a friendly com¬ 
puter taking ihe differences from the mean for each year incur 
lecily In one or two cases 

I am glad lo ^ay how ever with respect to the relation betw een 
the barometric abnormals a*, ihere given and the sun spot 
numbers, that far from its being vitiated by the corrections 
which have now been mode, they on the contrary considerably 
strengthen it, as is evident when the following corrected valuta 
for the mean cycles are compared w 11 h tho^e given in my former 
letter 1— 

IONDON 


Annual Barometric Abnormal !, Mean Cycles 



Maximum yoan 

in fifth line 

Minimum years in levenlh line 


Prev>ure 

Sun spots 

Pressure 

Sun-sp*.11 


(1811-77) 

(■bar- 77 ) 

(1816-70) 

(1816-73) 

1. 

+ 0 011 

“339 

-0 006 

+ 23 3 

2 . 

ho 024 

- 2 J 4 

-0 003 

+ 14 s 

3 

+ 0017 

0 0 

- 0 002 

+ 48 

4 - 

-0 003 

-h 28 2 

- 0 004 

- 5'6 

5 - 

-0 on 

+ 4 _ 3 J_ 

-0 006 

- 190 

6. 

— O '012 

+ 34 2 

- 0 002 

* 3*5 

7 - 

-O OOg 

+16 8 

+ o'oo3 

-3 7 J 

8. 

±0 000 

+ 0 a 2 

+0*020 

-25 4 

9 

+ 0 002 

-142 

. +0025 

+ 1 8 

10. 

+ OOIO 

- 24*2 

+ 0 010 

+ 309 

u. 

+ 0-008 

- 26 3 

-0*009 

+ 448 


If now ws take these corrected figures, and aubtracl from them 
iboie given in Nature, vol. xx. p. aB, Tor 5>t, Petersburg 
(reduced to niches), which comprise very nearly the same period, 
we get for the abnormal annual banc gradient from London lu 
St. Petersburg in each year of the mean cycle, the following 
figures:— 


Abnormal Annual Barometric Gradient bctween\Londcn and St, 
Petersburg 

(B) (A) 

Maximum yean in fifth line Minimum years in seventh line 


Londr n- 
(iB 11-77). 

Pressure 
-St Petersburg 
(iBaa 71) 
inches 

Sun.spoil 
(iBii- 77) 

Pressure 

London-St Petersburg 
(ilifi^qi) (1831-71) 

inches 

Sun-spots 

(1816-7*). 

I, 

+ OO32 

-33 9 

— 0'OI2 

+ 23 3 

2 

+ 

O38 

-23 4 

. 

027 

+ 14 s 

3* 

+ 

036 

O'O 

- 

033 

+ 4'8 

4 

+ 

■007 

+ 28 2 

- 

029 

-5« 

5- 

- 

029 

+ 43’« 

- 

Ol8 

-19 0 

6 

- 

*040 

+ 34 2 

+ 

■OlO 

-325 

7- 

- 

04a 

+ 168 

+ 

O36 

-37 1 

8. 

- 

'025 

+ 02 

+ 

O4S 

-25-4 

9 

- 

012 

-142 

+ 

O4I 

+ 1 8 

10. 

+ 

■013 

- 24 2 

+ 

'Oi6 

+ 30 9 

11. 

+ 

043 

-26 3 

.. 

■018 

+ 44 8 


An inspection of thc^e figures at once reveals I he existence of a 


i 


■c 

i 


o 

NJ 



baric gradient oscillation of single period, closely following the 
inverse sun-spot oscillation* 


April 28, i88i~) 


NATURE 


6 


In order to exhibit the constancy of the Isg in the occurrence 
of the gradient variations behind those of the aim spots, as well 
as the remarkable similarity in form of the two oscillations, I 
have reproduced the above figures graphically in the accom¬ 
panying diagram, 111 which Lhe baric gradient ah normals are 
plottedT out simultaneously with the tnverfej sun-spot ab- 
normals — 

It will be observed that there is an almost uniform lag in the 
baric gradient curve behind the inverted sun-spot curve of a 
little more than a year, while a variation of 01 inches on the 
barometer scale corresponds very nearly throughout (allowance 
being made for the lag) to 10 on the sun-spot scale. 

As the strength of the prevailing west and uuth-we^t winds 
of these regions must necessarily depend on the amount of the 
banc gradient between places on the edge of the European 
continent like London, and those inland, and to the north as St. 
Petersburg, there is fair ground for concluding that the west 
and south west wind* must on lhe whole be stronger 111 years of 
minimum sun-spot than in those of maximum sun-spot 

Some direct evidence in favour of this notion ha* already 
been communicaLed to Nature by Mr S A. Hill and Mr 
Ellis of the Greenwich Observatory 

Moreover the amount of variation in the strength of the wind 
between London and St Petersburg, following upon the change 
in the barometric gradient between the two during the cycle, 
should be enough to cause a sensible variati m in the character of 
the weather, for accordin' to Mr. Blanford Lhe mean baro¬ 
metric gradient over the Bay of Bengal dining the south west 
monsoon i> about 0*025 inches in 100 miles. 

Now as the distance from London to St Petersburg is about 
1300 miles , in order to maintain a current of air between them 
through 1 nit the year equal to that of the summer monsoon in Lhe 
Bay of Hengal, there would have to be a total annual barometric 
gradient of o 0325 inches As the range of the abnormal gradient 
in the present case amounts to o'o8 inches it should cause a 
variation in the w ind equal to one-fourth that of the monsoon 
For the period 1822-71 the normal mean annual gradient from 
London to bt Petersburg is + O 098 inches The variation of 
the abnormal is therefore nearly equal to the normal gradient. 

Taking the results just obtained with those given by Mr H. 
F Blanford in his article in Nature, vol xxi p 477, it may 
be concluded that there is a barometric “see-haw" between 
Russia and Western Siberia and the Atlantic coasts of Europe, 
similar to thst between the former districts and Indo-Malaysia, 
Ju>t as in the latter ca<-c the relation will probably be found to 
lie more marked in the winter months, and may also he found to 
explain some of the numerous facts already ascertained regarding 
variations in the rainfall, cloud, and temperature of Western 
Europe, at different epochs of the bun-snot cycle 

E Douolas Archibald 

CONGRESS OF THE FRENCH LEARNED 
SOCIETIES 

'T'HE session of the Congress of the French Learned Societies 
1 has pasted only three days, buL has exhibited an unusual 
amount of interest. Many papers were read in the section of 
Science presided overby M. Mil n e-Ed wards, the veteran me ml >er 
of the Institute. -» 

M. A Hoard summarised the results of rotation of the wind as 
registered by anemometer* at an altiLude where it is not to be 
feared that surface-fnenon should interfere. The number of 
rotations from north to south was 113. Of these 83 were 
In the positive direction, or by east, and only 30 by west; 49 of 
the 83 positive were continued to the west, and 34 stopped at 
the south or vicinity; consequently when a wind has come from 
north to south by east, the greater probability Is that it will con¬ 
tinue rotating to the west When it has rotated to the west the 
probability is even greater that it will continue to the north. 
Again, of the 49 three-quarter rotations observed not less 
than 32 were completed, and only 17 stopped at the west and 
vfcinlty. The same thing cannot be said of the negative rota¬ 
tions 1 only 13 were from north to east, and of these only 6 were 
from north to north by west. These results’are a confirmation 
of Dove's well known law. 

General Nansouty, the director of the Pic du-MIdl Observa¬ 
tory, announced that the new buildings on the top of thte moun¬ 
tain will soon be ready, and that next winter he will use them 
for taking readings. It is curious that the last winter has been 
one of unusual boldness In this exalted altitude. 


M, Hubert read a long paper on the formation of cyclones, 
which he explains by the influence of mountain ranges on the 
great atmospheric currents loaded with humidity 

M. Vidal presented a photometer based on the action of light 
on a selenium element or the ordinary construction M. Vinot, 
editor of Lt Cul , presented a refractor mounted eqnatonally, 
of which the price is less than 10with a magnifying 
power of ICO M. Joubert gave details on the wnrking of the 
Trocadtfro Popular Observatory, which is now in constant opera¬ 
tion, and where lectures on astronomical subjects are delivered 
regularly. 

M. Guillemare read a paper on tbe use of soleme for lighting 
purposes. Thu product has been obtained by tbe distillation or 
a number of resinous matters, which have a point of ebullition 
from 150 to 160 Centigrade and a mean density of o'86o When 
they have been freed from every other matter they can be 
Used in a specially-prepared burner. This soleinc can be pre¬ 
pared in immense quantities m all countries where pines are 
abundant 

A number of interesting communications were made on 
palaeontology and zoology, generally advocating Darwinian 
views. 

The final silting was presided over, as usual, by the Minister 
of Public Instruction, and took place in the large hall of the 
Sorbonne. A number of crosses of honour and medals were 
distributed. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxi ord, —The lectures of the summer term commence this 
week At Lhe University Museum Prof Clifton will conduct a 
class in practical physics and will lecture informally on the Use 
of optical instruments. Mr Stocker will give an experimental 
lecture in mechanics, and Mr V. Jones will lecture on mechani¬ 
cal problems, m continuation of tneir courses last term Prof 
Odling will continue his course of lectures on organic chemistry, 
and Mr Fisher will finish his inorganic course 

At Christ Church Mr Harcourt lectures on the metals, and 
Mr Baynes on the theory of gases At llalliol Mr. Dixon gives 
an experimental lecture in elementary physics 

In a Congregation holden on Tuesday, April 27, it was 
resolved that candidates, not being members of the University, 
may present themselves at any of the ordinary examinations for 
Responsions. Last term a statute was passed instituting an ex¬ 
amination to take place in the Long Vacation This examina¬ 
tion, which con be passed by candidates before matriculation 
into the University, is to be passed in lieu of Responsions The 
effect oF the statute will be that all young men may pass Re- 
sponsions before they matriculate, and less of thiir University 
time will be consumed in getting up school work, 

The proposal to designate the unattached student* as stu¬ 
dents of the University Hall was lost by a large majority, 90 
voting against the proposal and only 9 for it. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, April 21,—Dr. Debus in the chair.—It 
was announced that a ballot for the election of Fellows would 
take place at the next meeting, May 5.—The following papers 
were read •—On the distillation of mixtures of carbon disulphide 
and carbon tetrachloride, by F. D Brown, The objects of the 
research were to find the boiling-point of every possible mixture 
of the two liquids, and lhe composition of the vapour evolved by 
any mixture when boiling Table* and curves giving these 
results accompany the paper. The author also find’, that the 
composition or the vapour evolved is independent or the pressure 
under which ebullition takes place —On the estimation of 
hydne peroxide by means of potaxsic permanganate, by W. E 
A dene —On the oxidation ofsulphurous acid, by H. P, Dixon. 
Tbe author finds that when sulphur dioxide, steam, and oxygen 
are exposed to a temperature of 100“ C no diminution of 
volume takes place, and therefore no sulphhunc acid is farmed. 
If the temperature be allowed to fall bo that water condenses, a 
slight contraction 1 b volume is observed —On the reduction of 
cinnamic alcohol, b j F. Hatton and W R Hodgkin son. 
When this substance is heated to 100 0 C. for three or Four days 
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wfb sodium amalfnn (containing 15 per cant, sodium), .and t 

quantity of water dnaume and »thplie aloahol ■ an 
produced. 

onological Society, April 6.—W. L. Distant, vice 
■resident, in the chair.—One Ordinary ind one Honorary 
Ifirahnr were elected.—vMr J. Jenoer Weir exhibited in unde¬ 
termined Noctua, apparently allied to the genera Dicycla^ or 
Gortyn* % which wu found in a nursery garden at BtackKeath in 
AiigUbt last.—Mr. R. McLachlan exhibited three rare species of 
theNeur apterous genus DUar % Ramb.—Rev A, K Eatoq, exhi¬ 
bited a specimen of Haplopkthalmus e/^gans, Schobl, a wood¬ 
louse new to the RntUh fauna —Mi&s E. A. Ormerod exhibited 
two termite**’ nests from British Guiana —Mr. T. R. Billups 
exhibited specimens of two rare British insects— hhntumon 
ctyiAraus, Gr., and Lasusomtis cnervis, Herr, behalf.—The 
Secretary announced the death of Herr J, H. C. Kawall, a well- 
known entomologist of Courland, at the age of eighty twy —Mr. 
K. McLachlan read a description of a new species of Corduhna 
[Gompkammcrsmt* fall ax) from Ecuador —Mr. J B Bridgman 
conoMiBicated a paper entitled “Some Additions to Mr Marshall's 
Catalogue of Buthh Ichneumomdtrf Upwards of sixty species 
(most of which were exhibited to the meeting) were noticed as 
new to the British fauna, including thirteen new to science. 


Meteorological Society, April 20 —Mr C. Greaves, 
F.Gh , vice-president, m the chair — W II Goss, F.G.S , 
and Admiral I. L. Ma^sie were elected Fellows of this bocieLy 
—The following papers were read —On the frequency and 
duration of rain, by Dr Wladimir Koppen of Hamburg —Re¬ 
sults of experiments made at the JCcw Observatory with Rogcn’s 
and George’s barometers, by G. M. Whipple, B Sc , F R A,S. 
—On a discussion of Mr Eaton's table of the barometric height 
at London wiih regard to periodicity, by G. M Whipple, B.Sc , 
ERAS. 


Anthropological institute, Apnl 12—F. W. Rudler, 
F.G b , vice president, m the chair —The election of I ieut - 
C«L K. G Woodihorpe,*RJ£ , and of Thomas Vintent Holmes, 
F.G.S , was announced —Mr. Jo eph Lucas read a paper on 
the clhnologi al relations of the Gypsies. In tracing hock the 
post history of the races described under the common name of 
Gypsies we pash through two periods—the first hisfortrai, dating 
from A. p. 1414; the second partly historical partly inferential 
This older section formed the subject of Mr. Lucas's jia|ier. The 
author premised that linguistic evidence shows that the various 
tribes of Gypua* mow scattered over Furope can be referred to 
several Eqatem tnhasirom India La Persia. The investigation 
dates hack to ordutological times, especially in relation to the 
working of metals nod the presence alia large number of pure 
Sanscrit words in the language of European Gypsies, many uF 
which do not occur in Hindustani The 11 archeological ” sec¬ 
tion embraces all that was not included under the several sections 
— "The Gypsies m Egypt," "Gypsies among the Romans," or 
"The Dark Ages”; but a goad deal of the evidence upon 
which the archxological concJimoiis rest runs throu h those 
several sections, as well as through teelions specially devoted to 
the names Zmgdro and Rom, It will thus appear that the term 
"Gypy" is used by the author in the widest sense as meaning 
"an Asiatic tribe which has wandered into vEwape," though 
stnctly it should mean only those who come by way of Egypt. 


Paris 

Academy of Science*, April iB —M.’Wurti in the chair.— 
The following papers were read —Microscopic in scrim ion of 
movements observed in plnrsiology, by M, Marey 'I ne accu¬ 
racy of the curves from M. Marey’a instruments has been 
doubted, on Ihe ground that vibrations proper tn the Hght lever 
may be added to the physiological movement. He now removes 
this objection by greatly diminishing the range and velocity of 
the lever -to as to give microscopic curves on emoked glsu 
(which Is also moved more slowly). The inertia of the lever 
hoedmes negligible. The curves, when examined m the micro¬ 
scope sir by jnojection, ate found identical with the others. The 
method ,gttatly extends the field of phenomena that may he 
registered, rg the vibrations of blood in the veseeli, which give 
a sound, produce a distinct microscopic trace. Jhc portable 
character of the apparatus ls an advantage.—-On the hnlevian 
integral df the second ajcdeq, by HI. OyNWn.-^On the ouifuce 
of Rummer with sixteen elngrilhr points, by M. BrirtsoM.—On 
the action of heat ou amjnoniated bases, by IS, Hofaiflu.— 
Report on a memoir of M. Pens'tf. entitled M Causes which tend 


to warp the Girders of Iran Bridges, and Means of Calculating 
those Girders for Resistance of Warp mg Force*. M —On Ihe 
secondary battery of M Faure, by M. Rejnler. This is stiim- 
provement on M. Plante's. M. Faure quickly gives his couples a 
power of almost un&inued accumulation by covering the lena elec¬ 
trodes with a layer of spongy lead formed and retained thus • The 
two sheets of lead are each covered with minium or other inscluble 
oxide of lead, then with a felt envelope held by lrad rivet*. 
They are then placed near each other (in spiral, it may be) in 
acidulated water. The electric current changes the minium to 
peroxide on the positive electrode, and to reduced lead on the 
negative. On duchargibg, the reduced lead is oxidised and the 
peroxidiaed lead reduced. A quantity of energy capable of 
giving 1-horse power for one hour uiuy be had with a Fame 
battery of 75 kg. Ihe battery, under cenain condition?, returns 
80 per cent, of (he work expended in charging it —A letter from 
Ampere to Lacroix was read. It was written when he was Pro¬ 
fessor m the I yieuin of Lyons, and expresses his enthusiasm for 
mathematical studies.— On the earthquake of Chio, by M, de 
Fellissier, Consul-General at Smyrna The amplitude of the 
first oscillation, on the afternoon of April 3, was estimated to be 
between 0*15 ui and o 20 n). From then till 1 he 5th 230 shocks 
were felt, thirty or forty of which were capable of throwing 
down a solid wall. All ihe oscill itious were in the direction 
east to west. The Governors palace, of very light construction, 
but chained throughout at the level of each *torey, resisted all 
the shocks, while the wall inclosing the ground^, o 70 m thick, 
was everywhere thrown down. Smyrna has become a refuge 
fur the wounded.—On Fuchsian functions, by M Poincare.—On 
Abelian functions, by the same —On a class of functions, the 
logarithms of which are sums of Abelian intervals of the 
first and third specie*, by M. Apjiell —On the fonxralw 
of representation of functions (continued), by M Du Bois- 
Reyinond.—On stellar photography, by Prof II Draper. By 
exposing 140 mmuies in the telescope, he has succeeded in 
photographing ‘‘tars of magnitude 141, 14 2, and 14*7 (Pogson's 
scale) in the nebula of On»n; the weakest is of Lhe sixteenth 
magnitude on Her-diel's ‘•cale. The minimum of visibility for 
the 9-uich telescope used has been thus nearly reached, ancl Prof 
Draper hopes soon to he able to go ^till further. The nebula 
extends over a surface al*>ut 15' in diameter.—Action of electro¬ 
lysis on toluene, by M. Kenard.—Structure and comparative 
texture of the ink-bag in cephalopoda of the 1‘rench coasts (con¬ 
tinued), by M Girnd. 1 he species observed were Sepia officinalis, 
Ld>ligo uu(garu t Sspwla RondeleU, and Octopus vulgaru. —On the 
large dunes of snnd of ike Sahara, by M. Holland. The^e dimes 
move toward lhe south-coat, and the sum of sand is increased by 
disaggregation of rocks ; but the movement and bicieare are 
almost insensible in a generation. 
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